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Preface

This document provides guidance for considering and mitigating threats to wildlife and wildlife
habitat from industrial development in the North Area (Peace, Omineca and Skeena regions),
British Columbia. It provides an overview of the regulatory and policy frameworks, and value-
specific guidance. The value-specific guidance section describes the conservation status and
management objectives for the value, as well as suggested steps for identifying and mitigating
impacts from industrial activities.

The B.C. Ministry of Forests, Lands and Natural Resource Operations (FLNR) and the B.C.
Environmental Assessment Office (EAO) recognize the need for consistent and co-coordinated
project-level wildlife guidance for assessment and mitigation of priority wildlife species” in the
North Area, such as ungulates, grizzly bear, furbearers, small mammals, birds and amphibians.
This document provides a compilation of strategies and best management practices for
government staff and proponents in order to provide a streamlined, cross-regional context for
industrial development with respect to priority wildlife species and their habitats.

This document is a living document and will be modified in the future as required to address
gaps in strategies and best management practices, incorporate new science and knowledge
resulting from effectiveness monitoring of management actions, and reflect new research data.

Nothing in this document should be construed as waiving compliance with any applicable
statutory or other legal requirement. Proponents are advised that they must comply with all
applicable federal, provincial and municipal enactments pertaining to their projects and
adhering to this guidance does not supersede those legal requirements. This document
provides guidance based on the best available science and best practices literature and is
results-based in nature, centering on the professional reliance approach. Proponents are
expected to follow these guidelines.

" Definitions for highlighted items can be found in Appendix D: Glossary.
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1 Introduction

The British Columbia Ministry of Forests, Lands and Natural Resource Operations’ Regional
Operations for the North Area is made of three regions—Northeast, Omineca and Skeena—
spanning a large and diverse set of ecosystems, waterways and administrative boundaries. The
North Area’s economy is heavily focused on natural resource use and industrial development.
The British Columbia government’s role is to manage these resources, regulate their use and
protect the environment.

A number of natural resource industries and industrial developments play a role in shaping the
economy and landscape of the North Area. Forestry, mining, oil, gas, pipelines, wind
development, commercial recreation, tourism, hydroelectric development and railways are all
present in various forms and extents in the North Area. Each industry and activity impacts
ecosystems in different ways and each industry can mitigate its impacts to ecosystems through
different practices.

The Ministry of Forests, Lands and Natural Resource Operations (FLNR),the Ministry of
Environment and the Ministry of Environment’s (MOE) Environmental Assessment Office (EAQ)
each play a role in managing the use of Crown lands and the protection of the environment.
FLNR delivers integrated natural resource management services for British Columbians. With a
long-term vision of economic prosperity and environmental sustainability, it is the main agency
responsible for establishing the conditions for access to and use of the province’s forests, land
and natural resources. The ministry incorporates forests and lands policy development with
operational resource management while supporting strategic work in all areas of the natural
resource sector. The EAQ’s vision is to support vibrant communities, a healthy environment and
a prosperous economy. It ensures proposed major projects meet provincial environmental,
economic and social goals, and that the interests and concerns of B.C.’s families, businesses,
communities and First Nations are considered in each assessment. Each agency plays a role in
authorizing natural resources.

1.1 Purpose and scope

This document provides recommendations for mitigating potential impacts to wildlife values
during the planning, development and operations of major industrial projects, including linear
developments (roads, exploration trails, pipelines and transmission lines), mines, power
projects and any other major industrial activity involving land clearing and/or construction and
management of access on a landscape with wildlife and wildlife habitat values. The geographic
scope is the B.C. North Area, which includes the Northeast, Omineca and Skeena regions, with
the intention of facilitating a consistent approach to common issues across the area. The
guidance in this document is suitable for projects undergoing the B.C. environmental
assessment process and the sub-threshold permitting process under permitting review.

Proponents are encouraged to use this document in conjunction with communications with
local FLNR natural resource staff and species experts.
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This document is to be used within a framework of environmental assessment that identify valued componentsi (VCs) within a project area,
the potential impacts to the VCs from project activities, and the preparation of mitigation plans to avoid or minimize those identified
impacts. A select group of VCs has been included (Part 2 —wildlife species) on an information and example basis. Omission of a wildlife
species or ecosystem in this document does not indicate that mitigation is not warranted for that VC. It is proponents’ responsibility to
know and uphold their legal responsibilities.

The Environmental Mitigation Policy (EMP) http://www.env.gov.bc.ca/emop/ provides a useful context to frame the scope of these wildlife
guidelines. The EMP defines a four-tiered mitigation hierarchy and, in order of preference, projects should look to avoid, minimize, and
restore on-site and offset project impacts to identified environmental values. The wildlife guidelines in this document provide detailed
advice on how to avoid and minimize impacts on wildlife. The EMP has further guidance on proceeding to restore on-site and offset
impacts, which are outside the scope of this document.

This document provides background and regulatory requirements for industrial developments where wildlife impacts are anticipated,
identifies a standard suite of best practices to mitigate project effects, addresses current issues that affect long-term wildlife sustainability
and, lastly, provides guidance to industrial proponents for common challenges and problems with regard to wildlife.

As new information becomes available through research and monitoring, proponents and their qualified professionals are encouraged to
submit comments and revisions on this document to FLNR. Suggestions will be considered and any changes to the document, the date of
change and rationale will be tracked in Appendix F.

1.2 How to use this document

This document is presented in sections. Above, it outlined the purpose and scope of the guidelines; below, it provides a brief overview of
the regulatory and policy framework for wildlife mitigation in British Columbia, describes what species groups are generally impacted by
various type of industrial activity, and finishes with guidance for avoiding and mitigating wildlife impacts. The guidance section is organized
first by wildlife groupings and then by species or species group. It provides an overview of factors that can impact wildlife habitat,
populations and health as a result of industrial development. Management direction at the species or species-group level is outlined in each
section, which is followed by specific objectives and associated strategies or best management practices and, where appropriate, risk timing
windows to avoid and minimize impacts to wildlife. Reference to applicable standards, best management practices and documents that
provide detail and background is provided. Additional detail can be found by seeking out existing best management practices (BMP) for
common activities that may be relevant to many species.

Industrial development projects may be local in scale or cross numerous ecological and administrative boundaries; hence, this document
serves to outline management direction and objectives that extend throughout the North Area while providing strategies that may be
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region-specific in order to meet those objectives (e.g. timing windows will differ between the coast and the interior for some species and
seasons). Please be advised there may be project-specific situations that cannot be addressed by guidance contained within this document;
the lack of specific direction should in no way be misconstrued that programs to mitigate impacts are not required.

1.3 Regulatory framework

Industrial development proponents are required to obtain provincial government-issued permits to conduct activities on the landbase.
Depending on the type and extent of the activities, different regulatory requirements must be met. It is the responsibility of proponents to
be informed as to which permits they must obtain and what legislation they must follow.

Depending on the anticipated development activities, proponents may be required to obtain permits from the B.C. provincial government in
accordance with, but not limited to:

Forest and Range Practices Act Oil and Gas Activities Act Heritage Conservation Act
Land Act Environmental Management Act  Agricultural Land Reserve Act
Water Act Wildlife Act Park Act

Mines Act Ecological Reserve Act

FrontCounter BC is the first step toward obtaining the required permits from the provincial government. It simplifies the process for
individuals or small- to medium-sized natural resource businesses. FrontCounter BC provides specialized services to major projects and
guides clients through required permitting and licensing forms by helping clients complete application packages and interpret land
information, maps and management plans. It assists with tracking application status and liaising between ministries, agencies and
governments, as well as beginning the referral process with First Nations. It also helps to identify and market economic development
opportunities. FrontCounter BC can be contacted at www.frontcounterbc.gov.bc.ca.

The Oil and Gas Commission (OGC) is responsible for permitting oil and gas development projects in B.C. The OGC’s role is to act as an
independent, single-window regulatory agency with responsibilities for overseeing oil and gas operations in British Columbia, which include,
but are not limited to, exploration, development, pipeline transportation and reclamation. The commission’s core roles include reviewing
and assessing applications for oil and gas sector activity, consulting with First Nations, ensuring industrial compliance adheres to provincial
legislation and cooperating with partner agencies. Contact the Oil and Gas Commission for further information at www.bcogc.ca.
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Some developments, such as chemical industrial projects, energy projects, water management projects, waste disposal projects, mine
projects, food processing projects, transportation projects and tourist-destination and resort projects, may be required to go through the
environmental assessment process. Projects enter into the environmental assessment process for three reasons:

1. The Reviewable Projects Regulation provides for a broad range of major projects to be automatically assessed if they meet certain

thresholds. Most major projects are reviewable based on this regulation.

2. Ministerial designation by the Minister of Environment, who has the authority to direct the review of projects that are not

automatically reviewable under the Reviewable Projects Regulation.

3. Proponent opt-in, whereby a proponent may request that the EAO consider designating its project (that otherwise would not be

assessed) as a reviewable project and the EAO agrees with and orders such a designation.

Contact the Environmental Assessment Office for further information at www.eao.gov.bc.ca.

1.4 Wildlife habitat legislation

In British Columbia, wildlife habitat conservation occurs through the Wildlife Act, Park Act, Protected Areas of British Columbia Act,
Ecological Reserve Act, Environment and Land Use Act, Land Act, Muskwa-Kechika Management Area Act, Forest and Range Practices Act
and the Oil and Gas Activities Act.

Wildlife habitat conservation is available under the Wildlife Act through the Wildlife Management Areas (WMA) designation. WMA is an
area of land designated for the benefit of regionally to internationally significant fish and wildlife species or their habitats. A WMA may be
established to conserve the habitat for endangered, threatened, sensitive or vulnerable species, habitat required for a critical life-cycle
phase of a species (e.g. spawning, rearing, calving, denning, nesting or winter feeding), migration routes or other movement corridors, or
areas of especially productive habitat or high species richness. Conservation and management of fish, wildlife and their habitats is the
priority in a WMA but other compatible land uses may be accommodated. Management direction is specific to each WMA. For further
information on WMAs, see www.env.gov.bc.ca/fw/habitat/conservation-lands/wma/.

The Park Act, Protected Areas of British Columbia Act and Ecological Reserve Act provide one of the highest levels of conservation for
wildlife habitat. Parks or protected areas are established to protect biodiversity and natural environments and to provide outdoor
recreation opportunities. Commercial logging, mining and hydroelectric developments are generally precluded by the legislation that
governs the establishment and management of parks and protected areas. For a list of parks and specific management direction, see
www.env.gov.bc.ca/bcparks/conservation.html.
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The Environment and Land Use Act provides a measure of conservation through order-in-council reserves http://www.bclaws.ca/404-
BClaws.html. The Land Act can provide conservation for wildlife habitat through Designated Use Area, Temporary Withdrawal, Resource
Review Areas, Land Use Objectives Regulation, Section 16 and 17 reserves and land use plans. Land use plans outline objectives and
management direction in identified areas to conserve habitat. Proponents are encouraged to review relevant land use plans, which are
available at www.for.gov.bc.ca/tasb/SLRP/, for further information.

The Muskwa-Kechika Management Area Act conserves wildlife habitat and sets limits on industrial development activities within the
Muskwa-Kechika Management Area. The act defines road and access management as integral to achieving the intent of the management
area. The Muskwa-Kechika Management Area Act is an overarching piece of legislation that lends substance to the management area by
requiring that resource management is conducted according to the Muskwa-Kechika management plan and those local strategic plans are
developed to uphold the intent of the management area. For further information, see www.muskwa-kechika.com.

General Wildlife Measures (GWMs) may be established as practice requirements (e.g. limits to land clearing, road building, range and
silviculture) under FRPA. Under OGAA, the conservation designations are considered among the suite of Government’s Environmental
Objectives when adjudicating OGAA permits within those areas. Oil and gas activities, as regulated by the Oil and Gas Commission (0GC),
must meet the test of not causing a material, adverse impact on the ability of that habitat area to meet the requirements of the species for
which the designation was established.

e Ungulate Winter Ranges can provide a measure of protection for known and important winter habitat for a category of ungulate
species (e.g. moose, elk, deer, caribou, mountain goat, sheep). For a list of approved UWR designations, see
www.env.gov.bc.ca/wld/frpa/uwr/approved uwr.html.

e Wildlife Habitat Areas can be established to provide a measure of protection for important habitat (e.g. calving, nesting, migratory
habitats) for Identified Wildlife." A list of approved WHAs is available at www.env.gov.bc.ca/wld/frpa/iwms/wha.html .

e Wildlife Habitat Features can provide protection for features such as mineral licks, wallows and associated trails. To date, no WHFs
have been legally established in the province. The draft Wildlife Habitat Features — Summary of Management Guidelines, Northern
Interior Forest Region (2004) provides guidance around protecting these values. For further information, see
www.env.gov.bc.ca/wld/frpa/habitatfeatures.html.

e Land Use Plans identified by order under the Forest Range and Practices Act as Higher Level Plans provide general resource
management direction including habitat conservation. Please refer to: http://www.for.gov.bc.ca/tasb/SLRP/

Although the GWMs are legally applicable only under FRPA, all industrial proponents are advised to review and apply the GWMs as
guidance for avoiding and minimizing impacts to wildlife and their habitat. Proponents are further advised to consider proposed and
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pending designations as well as those legally established in planning activities. For more information on designations under the GAR and

EPMR, please refer to the GAR Policy and Procedures (www.for.gov.bc.ca/ftp/hth/external/!publish/Web/frpa-admin/frpa-

implementation/gar-guide.pdfProponents are further advised to consider proposed and pending designations as well as those legally

established in planning activities. For more information on designations under the GAR and EPMR, please refer to the GAR Policy and
Procedures (www.for.gov.bc.ca/ftp/hth/external/!publish/Web/frpa-admin/frpa-implementation/gar-guide.pdf) and the Environmental

Protection and Management Guide (www.bcogc.ca/industry-zone/documentation/Environmental-Protection-and-Management).

1.5 Guidance

The Environmental Assessment Office has developed Guidance for the selection of valued components, the assessment of these

components and a methodology for mitigating impacts to those components. Valued components include environmental, economic, social,

health and heritage assets that are especially important and that have the potential to interact with the proposed project, thereby

warranting evaluation in an environmental assessment. This Guidance for the selection of VCs uses a values-based framework to promote a
focused, comprehensive and accessible assessment of potential effects. This framework relies on the use of VCs as a foundation for the
assessment. Table 2 identifies some typical wildlife VCs in the North Area. This Guidance document is relevant to industrial activity in the

North Area.

See the Guideline for the Selection of Valued Components and Assessment of Potential Effects for further information at
www.eao.gov.bc.ca/pdf/EAO Valued Components Guideline 2013 09 09.pdf.

Table 1. Example of typical wildlife/wildlife habitat valued components in industrial developments in the North Area.”

Mammals
Ungulates

Bear
Furbearers

Woodland caribou: northern caribou
Woodland caribou: mountain caribou
Moose

Elk and deer

Mountain goat

Thinhorn and bighorn sheep

Bison

Grizzly bear

Wolverine

Fisher

Marten
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Small mammals Bats

Birds Songbirds (mature forest, early seral forest, grassland/shrubland,
riparian)
Waterfowl — riverine
Wetland birds
Marbled murrelets
Raptors and owls Northern goshawk
Other raptors

Amphibians Pond-dwelling amphibians
Western toad
Stream-dwelling —
coastal tailed frog
North-western salamander

Rare, endangered Provincial red and blue listed (not listed above)
and listed species

Federal COSEWIC (not listed above)

*Individual projects in the North Area may involve other wildlife species or a different breakdown of groups, depending on project specifics.
1.6 Species inventory standards

Proponents conducting assessments related to wildlife are expected to follow scientifically rigorous methodology. The Resources
Information Standards Committee (RISC) is responsible for establishing guidelines for natural and cultural resource inventories including
collection, storage, analysis, interpretation and reporting of inventory data in British Columbia. RISC protocols and standards for ecological
mapping, habitat suitability assessment, mapping and modelling, and species inventories are available at
www.for.gov.bc.ca/hts/risc/pubs/index.html.

Depending on the project’s scale and location, as well as direction from First Nations and authorizing agencies, proponents may be
requested to provide a wide array of wildlife information. It is strongly recommended that proponents work with qualified professionals for
wildlife and wildlife habitat to develop a study design that will collect the data needed to address issues of concern.

Standards for species inventory are constantly evolving. Reference to existing RISC standards does not imply that qualified environmental
professionals are only obligated to apply these accepted approaches. Instead, they should apply the best available, current inventory
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approaches to both contribute to assessment processes in terms of risk identification, but also to the establishment of baseline conditions
to be monitored under an adaptive management model designed to determine the efficacy of proposed mitigation.

Habitat mapping standards

Wildlife habitat suitability mapping frequently makes up a key component of the wildlife effects assessment. There are a number of reasons
for this:

e Wildlife mapping can be derived from Terrestrial Ecosystem Mapping (TEM) and Predictive Ecosystem Mapping (PEM) products,
along with existing base mapping, often without additional fieldwork.

e Wildlife habitat is relatively stable on the landscape, changing quickly only in the event of fire or other disturbance. Longer-term
succession shifts are also a factor, but change habitat on a much longer time scale.

e The ease of overlaying project development map on wildlife habitat suitability map to identify direct habitat loss and other indirect
disturbance effects.

e A quantitative measure of the impacts can be made (e.g. 10 percent of high-value habitat in the regional study area will be lost or
degraded).

Terrestrial mapping information should be gathered and presented according to the RISC standard for Terrestrial and Predictive Ecosystem
Mapping (www.for.gov.bc.ca/hts/risc/pubs/index.html). Development of wildlife ratings will follow British Columbia Wildlife Habitat Rating
Standards (www.for.gov.bc.ca/hts/risc/pubs/teecolo/whrs/index.htm). When the data and maps are submitted digitally to government, the
format should follow Terrestrial Ecosystem Information Digital Data Submission Standard - Draft for Field Testing Database and GIS Data
Standards (www.env.gov.bc.ca/fia/documents/TEl Digital Submission Standards Draftl.pdf).

FLNR recommends that, at a minimum, wildlife VC effects assessment be undertaken using wildlife habitat suitability mapping as the basis
of assessment. The habitat type being used should be identified as critical to population health in the area. For most wildlife VCs, this will be
either winter or natal habitat, but may also include migration corridors, spring or fall feeding sites (bears), or wildlife habitat features such
as salt licks (ungulates). Many of these smaller-scale features will require fieldwork to identify and validate.

Habitat survey standards

A key consideration when designing the baseline program is deciding on the study area. The objective is to quantify the impact to habitat at
a scale that is relevant to the wildlife VC in question. Most scales used to evaluate the significance of an effect require that the magnitude of
the impact be evaluated with respect to a population. Population scale impacts are usually seen to be “large” in magnitude and therefore
“significant” for the purposes of decision-making. If the regional study area used for assessment is unable to address the question of
population-level impacts, then the assessment will lack utility.
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Direct surveys of wildlife can and sometimes should also be used to support the information provided by habitat mapping. Surveys that
demonstrate species presence or degree of use of high-value habitat can strengthen the baseline data significantly; however, conclusions
must be made cautiously. While site fidelity to critical habitats can be high in some cases, use can vary between years and within season for
some species. Low levels of use observed during a single-point-in-time survey should not be the basis of discounting habitat evaluated as
high.

How an animal uses habitat is closely associated with the season or time of year and the specific activity or life requisite. Habitats providing
food and cover in the winter season may be quite different from habitats used for food and cover in the spring, summer or fall (growing
season). Habitats used for reproductive activities may be important (courting/mating) spring (birthing) or summer (rearing). Often, the
season required for each seasonal activity will vary from one species to another, from low to high elevations and from southern to northern
parts of the province. Validation of occupancy of critical habitats is required should the critical habitat become lost through project
activities. Direct surveys of wildlife require permits under the Wildlife Act.

1.7 Wildlife impacts: What are they?

Industrial, land-based developments may have potential effects that occur over the short-, medium- or long-term and over varying
temporal and spatial scales. Potential impacts include both the direct and indirect project effects of increased human access associated
with:

e habitat degradation

e increased risk of predation owing to improved predator movement corridors and an increase in early seral habitats

e direct impacts to habitat features

e disruption in use of habitat features

e landscape- and stand-level habitat fragmentation (and decreased habitat effectiveness)

e movement barriers

e isolation of habitats

e edge effects

e aerial disturbance

e general disturbance and displacement from human activities, construction activities and noise

e impacts to water resources, hydrology, wetland and riparian function

e changes to vegetation (e.g. through management programs and introduction of invasive plants)

e environmental contamination
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Table 2. Potential impacts to wildlife groups by project-related activities.

)
e *, xx ©
Potential impacts £ -
.. 7 = £ g
Activity Vmeans that species within this group can be impacted by this activity/effect. % £ g s
5 2
= v @ — =
(V) means that effects unknown, but likely occur for some species/situations in this group. gn § 2 g § g
=) o S & ) <
BIOLOGICAL ASSESSMENT
Clearing for road and trail development.
Access for geotechnical | potential disturbance and displacement of animals from preferred habitat.
and other biological _ _ - ' \/ \/ v \ \
investigative surveys Degradation of aquatic amphibian habitat.
See other impacts of access below.
Aerial access for Disturbance of animals during critical periods.
investigation, . . .
& . o Displacement from preferred high value habitat.
exploration or wildlife
surveys Stress on animals.
Amphibian and other . - .
P . Increased risk of transmission of cytrid fungus. \
aquatic surveys
ACCESS
New or improved road Increased disturbance on critical habitats: winter ranges, rut, birthing, nesting, denning,
or train access to roosting, hibernacula, rut and migration.
previously remote . . \ \ \ \ \
Alteration of habitat use patterns.
areas.
. Stress on animals.
Increased public access.
Direct mortality — collisions. \ \ \ \ \
Increased mortality from hunting, trapping, poaching, recreation. N N,
Increased disease vectors. \/ \ \ \ \
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Linear corridors may facilitate movement of predators and thus increase predation rates.

Increased disturbance to habitat features: e.g. escape terrain, mineral licks, wallows,
wetlands, dens and hibernacula.

Increased fragmentation on landscape: impacts to movement corridors and patterns.

Introduction and spread of invasive weeds: invasive species may outcompete desirable
species — reducing natural diversity and degrading animal habitat quality.

Hydrological effects:
Loss /disturbance/degradation of stream, wetland and/or riparian habitats.

High concentrations of suspended sediment may kill aquatic organisms and impair aquatic
productivity.

Loss/degradation of features such as wallows, mineral licks, wetlands, ponds etc. relying on
hydrological regime.

Direct habitat loss.

Road building — blasting: sensory disturbance to wildlife on important seasonal habitats.

()

Road building — grubbing and blading: sedimentation.

Pollution: run-off waters from roads and railbeds. Chemicals and fuels can have wide-ranging
negative effects on wildlife, both directly through increased mortality or metabolic
impairment and decreased reproduction and indirectly through effects on habitats or
important ecosystem processes. Fuel and containers, and road salts can be attractants to
some animals.

Aerial access

Over flights can cause increased stress to animals, especially during critical seasons (winter,
birthing and rearing). Cumulative stress can result in poorer reproductive outcomes.

Over flights can cause ungulates to panic and fall if flights are too close.

Recreational and other
use (e.g. skiing, snow
machines, ATVs, etc.)

Increased noise and sensory disturbance from recreational or survey activities.

()

Page 11



WATER USE
Stream crossings (e.g. Loss, degradation and disturbance of habitat: stream, wetland and riparian habitats. () N
horizontal directional
drilling method, other Loss, disturbance and degradation of wetland and/or riparian habitats. N \
methods)
Hydrological effects: high concentrations of suspended sediment may kill aquatic organisms
and impair aquatic productivity; chemical or fuel spills can impair and damage aquatic and \
riparian ecosystems and organisms within.
Maintenance stream Maintain access to stream crossings:
crossings . . N . v
Risk of degradation to stream and riparian habitats.
Maintain access to stream crossings: road impacts (see road access). \/ \
Testing (hydrostatic) Disturbance and potential displacement from noise and continued access. \/ \
Contamination of wastewater: risk from fuel spills. \/ \
Reservoir Direct habitat loss (e.g. to habitat for nesting, breeding, staging and migration areas, wetland J N
and riparian habitats.
Barriers to movement, displacement of animals, modified predator movements. ()
Water flow changes: sedimentation, water temperature. \
Development activities: | Chemicals and fuels can have wide-ranging negative effects on wildlife, both directly through
environmental increased mortality or metabolic impairment and decreased reproduction and indirectly
contamination through effects on habitats or important ecosystem processes. Fuel and containers, and road
salts, can be attractants to some animals.
QOil spills from machinery and heavy equipment. v v
Drilling and lubricant spills; oil spills from pipe testing; waste water from hydrostatic testing;
herbicide use in riparian/wetland/aquatic habitats; road salts from winter road maintenance.
Contamination associated with heavy metals and acid-generating waste rock.
Environmental activities. | Baseline and monitoring surveys: e.g. electrofishing, amphibian surveys, ecosystem/habitat N \
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assessments, water surveys, etc.

VEGETATION CLEARING

Vegetation and forest
clearing (including
stump removal, grading,
burning, chipping etc.)

Direct habitat loss or alteration.
Forested habitats are converted to early seral stages.

Soil compaction.

v v
Loss of coarse woody debris.

May include: loss of rare old forest types, riparian or wetland habitat, grasslands, non-

forested subalpine and alpine habitats and rare or endangered plants and ecosystems.

Loss of habitat effectiveness — needs to be assessed in relation to adjacent habitat supply N N
and uniqueness of habitats.

Sensory disturbance to wildlife on important seasonal habitats. () ")
Loss of site-specific habitat features: mineral licks, dens, hibernacula, stick nests. v

Habitat (landscape/stand) fragmentation. Y

Barriers to movement:

Steep banks, debris from right-of-way clearing (especially where it blocks obvious wildlife

corridors), snow windrows longer than 100 m, harassment from predators or insects, human v v
disturbance (may act as a barrier), infrastructure may restrict animal movements and have

the potential to fragment home ranges.

Edge effects: may modify adjacent ecosystems leading to increases or decreases for some N

species.

Loss of agricultural habitat.

Line clearing for surveys

Clearing of trees and brush.

Disturbance.

BLASTING, TRENCHING, DRILLING, PIPELAYING AND INSTALLATION and TESTING
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Blasting, trenching, pipe
laying and installation,
testing.

Open ditches may trap and kill amphibians and reptiles.

Trenches may impede wildlife movements.

Increased disturbance on critical habitats: winter ranges, rut, birthing, nesting, denning,
roosting, hibernacula, rut and migration.

Alteration of habitat-use patterns.

Stress on animals.

Linear corridors may facilitate movement of predators and thus increase predation rates.

Increased disturbance to habitat features: e.g. escape terrain, mineral licks, wallows,
wetlands, dens and hibernacula.

Increased fragmentation on landscape: impacts to movement corridors.

Introduction and spread of invasive weeds: invasive species may outcompete desirable
species, reducing natural diversity and degrading animal habitat quality.

Noise and sensory disturbance.

CAMPS AND ANCILLARY INFRASTRUCTURE, COMPRESSOR STATIONS, INDUSTRIAL DEVELOPMENT SITES

Building and operation
of camps, work sites,
ancillary infrastructures,
including compressor
stations.

Industrial or
recreational
development sites.

Noise disturbances.
Sewage waste.

Wildlife problems: garbage and waste, firearms, feeding and habituation of wildlife.

Infrastructure footprint — direct habitat loss.
Increased fragmentation on landscape: impacts to movement patterns and corridors.

Potential to restrict animal movements.

Increased hunting, trapping and poaching from increased access.

Direct mortality: collisions, electrocutions (electric transmission lines).

Contamination of water quality: siltation, sedimentation, spills, wastes, etc.
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RECLAMATION / RESTORATION ACTIVITIES:
Reclamation or Long-term conversion and maintenance of linear area to early seral vegetation:
restoration (pipeline or .
. . (pip Increased fragmentation.
linear right-of-way).
Increased line-of-sight for predators.
Increased forage for early seral ungulates and bears. N
Disturbance from machine — mowing, maintained access to pipeline route.
Risk of habitat degradation from chemical use or spills.
Increased hunting, trapping and poaching due to maintained access.
Introduction and spread of invasive weeds: invasive species may outcompete desirable
species, reducing natural diversity and degrading animal habitat quality.
Reclamation, Increased early seral forage for some species: can increase habitat for some species and
restoration or re- increase risk to predation for some species.
vegetation (clearings,
work spaces, temporary | Introduction and spread of invasive weeds: invasive species may outcompete desirable
roads, etc.). species, reducing natural diversity and degrading animal habitat quality.
Decommission and reclamation of temporary roads:
Decrease access to remote areas — can result in decreased access for hunting, trapping,
recreation, etc.
Decrease traffic: decrease road mortalities. v
Decrease line-of-sight for predators.
Decrease noise disturbances.
Change in forage vegetation: effects depend on reclamation objectives and activities. \
Restoration of Introduction and spread of invasive weeds: invasive species may outcompete desirable
agricultural areas. species, reducing natural diversity and degrading animal habitat quality.

“List of activities and potential impacts may not be exhaustive of all potential impacts to wildlife and wildlife habitats. Landscape level impacts are difficult to define but

those species impacted by fragmentation and access effects will likely be cumulatively impacted by additional industrial development on the landbase.

“Not all species within a group are necessarily impacted by the listed effect.
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2 Wildlife Guidance

The wildlife guidance below empowers proponents to achieve excellent environmental
stewardship and sustainability during land development. The guidelines are based on science
and experience, and built from existing best management practices applied across western
North America.

2.1 Ungulates

Consideration of ungulate species and habitat is required in assessment and management for
both environmental assessment and sub-threshold projects. Species that are not at risk, such as
moose, deer and elk, are often selected as a focal species in assessment processes due to their
high cultural and socioeconomic value to regions in the north for aboriginal, subsistence and
recreational hunting. Key issues of concern for ungulates as a result of industrial development
activities include habitat loss,’ fragmentation of winter range habitat, disturbance of important
seasonal ranges, aerial aircraft use, road access, sensory disturbance, increased hunting
pressure and road-kill mortality. Habitat and disturbance issues are of particular concern during
late winter, parturition, early rearing seasons and when wildlife are making use of important
habitat features, such as mineral licks and escape terrain.

Adverse impacts associated with industrial development may be particularly problematic during
the winter season when ungulates are:

e concentrated into smaller areas compared to other times of the year and any activity or
event is more likely to affect a greater number of individuals than during other seasons
when animals are more dispersed;

e declining in physical condition because of nutritionally deficient forage and may
therefore be less able to cope with additional natural and human-caused stresses and
disturbances;

e exposed to increased metabolic costs because of more inclement climatic conditions;
and

e have limited choices of habitats and are less able to disperse to other parts of their
winter ranges because deep snow restricts or prevents their movements.

The effects of stress

If ungulates are exposed to excessive stresses over the winter, the effects may not be
immediately observed. An animal’s response to stress may vary according to factors such as
type of activity, proximity, duration and frequency; however, it is the cumulative, incremental
effects of these events that are of concern. Consequences of these impacts are often subtle,
subclinical and delayed, typically occurring in late winter, early spring or during lactation.
Chronic stress can impair immune responses or cause weight loss and death through
malnutrition. Additionally, animals are less able to escape predators or withstand disease,
females may abort and newborns fail to thrive because of inadequate milk supplies or
interrupted maternal care.*

Using critical timing windows
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Population viability is based on successful recruitment of new individuals into the breeding
population, which in turn relies on the successful production of young. Reproductive success is
based on a number of factors, including environment, climate and nutrition, most of which are
difficult to manage. Disturbance can influence reproductive success® and should be minimized
during key periods. Critical timing windows are a mitigation strategy that can be used to protect
ungulates during the most sensitive periods of the year, such as late winter and calving periods
(including late parturition, birth and post-parturition). Cautionary windows are specified to
cover the early winter rut period for woodland caribou, elk, bighorn and thinhorn sheep, and
mountain goats.

Interaction with domestic livestock

Other issues to consider when elevating mitigation options for industrial development projects
include domestic livestock interactions and the management of important habitat features.
Domestic livestock can transfer diseases and parasites to wild ungulates that have little
resistance to non-native organisms. Transfer between animals can result in illness of individual
animals and has the potential to spread to a greater proportion of the wild population and
become endemic. For developments where there is the potential to increase access of domestic
animals to high-value ungulate ranges, access management will be critical in maintaining the
spatial separation required to minimize risk to wildlife populations.®

Important habitat features

Habitat features such as mineral licks and wallows are important and require specific
management.” A mineral lick is an area used by ungulates to obtain dietary minerals and can be
found in wet or mucky seepage areas, dry earth exposures such as clay or lacustrine deposits
found above river cut-banks, or rock-face licks. Ungulates typically use mineral licks in the
spring and early summer, though recent work has indicated that use may also be important in
the winter.® % ¥ Mineral licks are relatively rare on the landscape, can be utilized by multiple
species and often require animals to travel away from security habitat. A wallow is a shallow
depression in the ground created by ungulates, such as moose and elk, to cover themselves in
mud or dust to provide relief from biting insects. Wallows can be commonly found, but are very
important in the breeding season during the rut as a social function where males of some
ungulate species use them to attract females.

All phases of industrial development activities have the potential to impact ungulates and their
habitats, depending on the location, duration and extent of activities. Careful planning for all
development activities, implementation of strategies such as timing windows and best
management practices are required to avoid or minimize the risk of adverse impacts to wildlife
and the habitat they occupy, especially with respect to location (habitat and habitat features),
timing, duration and access. Effective access management is critical to managing potential
impacts to populations.

2.1.1 Caribou

All mountain and boreal caribou and 15 of the 31 northern caribou herds (those within the
Southern Mountain National Ecological Area) in British Columbia (12 of 28 in the North Area)
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are listed as threatened under the federal Species at Risk Act (SARA). As such, they require
federal recovery planning efforts and provincial range plans. Northern caribou within the
Northern Mountain National Ecological Area are listed as special concern under SARA.
Provincially, mountain and boreal caribou are red-listed (at significant risk of extinction) and
northern caribou are blue-listed (species of concern but not critically endangered).

Woodland caribou

The Province of British Columbia is responsible for the management of woodland caribou
within its boundaries and guidance is required to help inform appropriate management actions
within the North Area for woodland caribou. In order to sustain these caribou populations,
habitats and proper ecological conditions must be maintained. Management objectives that
have been identified by Provincial Species Experts in the context of this direction and
development include:

e Maintain the functional integrity of important caribou habitats (e.g. high elevation
winter range, low elevation winter ranges, known calving areas, core migration corridors
and habitat features).

e Avoid or minimize disturbance to caribou.
e Avoid or minimize increasing the predation risk for woodland caribou.

Avoid or minimize increasing the predation risk for woodland caribou. There are 52 herds of
woodland caribou (Rangifer tarandus caribou) in British Columbia. They are divided into three
ecotypes based on behavioural attributes and habitat use: northern, mountain and boreal.

Northern caribou

Northern caribou are found in west-central and northern British Columbia, where they span
two National Ecological Areas: the Southern Mountain National Ecological Area (SMNEA) and
the Northern Mountain National Ecological Area (NMNEA). Northern caribou use terrestrial
lichens as a primary food source in winter and overwinter either in low-elevation pine-lichen
stands or at high elevation on wind-swept alpine ridges. Northern caribou generally calve at
high elevations, often migrating over large distances to open sub-alpine ridges where they can
maintain a spatial separation from predators, primarily wolves. Twenty-eight of the 31 northern
caribou herds are found in the North Area (the other three herds are in the Cariboo Region). Of
these, 12 are within the SMNEA and therefore fall under the recently released federal recovery
strategy for southern mountain woodland caribou. These include the Tweedsmuir and Telkwa®
herds in the Skeena Region, the Takla, Wolverine and Chase herds in the Omineca Region, and
the seven herds of the South Peace® (Narraway, Quintette, Burnt Pine, Kennedy Siding,

% Telkwa caribou management plan is currently under development.

® Please note that these guidelines should be considered interim for application to the South Peace Northern caribou
herds until formal Standardized Management Practices are in place under the Peace Northern Caribou Plan.
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http://www.env.gov.bc.ca/wld/speciesconservation/nc/index.html

Moberly, Scott and Graham®) in the Northeast Region. Several of these herds cross regional
boundaries. A map showing the names, location and spatial distribution of caribou in B.C. can
be found at www.env.gov.bc.ca/wld/speciesconservation/caribou by ecotype.html. More

information on northern caribou in British Columbia is available at
www.env.gov.bc.ca/wld/speciesconservation/nc/index.html.

Mountain caribou

Mountain caribou are found in B.C.’s Interior Wet Belt, which stretches from the United States
border to the western slopes of the Rocky Mountains east of Prince George. Mountain caribou
generally remain in high elevation habitat and do not move to valley bottoms as part of a
seasonal migration. In late winter, they forage almost exclusively on arboreal lichens in
subalpine forests from trees more than 250 years old. The deep winter snowpack provides a
physical separation between caribou and most predators during much of the year. Mountain
caribou in B.C. are all within the SMINEA, and only the Hart Ranges herd is in the North Area
(Omineca Region). More information on mountain caribou management in British Columbia is
available at www.env.gov.bc.ca/wld/speciesconservation/mc/index.html.

Boreal caribou

Boreal caribou are found in low-elevation muskeg, peatland and black-spruce-dominated
forests. There are six herds of boreal caribou in far north-eastern British Columbia within the
Boreal National Ecological Area. Boreal caribou are non-migratory and typically remain
dispersed in low densities across the landscape where they feed primarily on terrestrial lichens.
As industrial activity increases, boreal caribou habitat may be reduced to smaller, effective-
habitat patches as the species tends to avoid industrial development and any associated
openings or linear features (e.g. roads, trails, pipeline right-of-ways, seismic lines). The resulting
increase in population density conflicts with the natural anti-predator strategy employed by
boreal caribou. Female caribou often show high fidelity to calving sites where predation risk is
lower. Displacement from calving sites (generally undisturbed swamps, low-lying wetlands and
lake-clusters) can be particularly detrimental to boreal caribou populations because of low
overall calf survival. The six herds of boreal caribou are the Chinchaga, Prophet, Parker, Snake
Sahtaneh, Maxhamish and Calendar herds. More information on boreal caribou management in
British Columbia and the Implementation Plan for the Ongoing Management of Boreal Caribou
(Rangifer tarandus caribou pop. 14) is available at
www.env.gov.bc.ca/wld/speciesconservation/bc/.

% In the case of South Peace northern caribou, proponents are advised to consult the Natural Resources Sector Board
Direction for Planning and Approval of Development Activities in the South Peace Northern Caribou Area. The
document outlines considerations for proponents in developing projects that may impact caribou and caribou habitat
within high elevation winter range (HEWR). (Available at:
http://www.env.gov.bc.ca/wld/speciesconservation/nc/index.html).

Page 19


http://www.env.gov.bc.ca/wld/speciesconservation/caribou_by_ecotype.html
http://www.env.gov.bc.ca/wld/speciesconservation/nc/index.html
http://www.env.gov.bc.ca/wld/speciesconservation/mc/index.html
http://www.env.gov.bc.ca/wld/speciesconservation/mc/index.html
http://www.env.gov.bc.ca/wld/speciesconservation/bc/
http://www.env.gov.bc.ca/wld/speciesconservation/nc/index.html

Threats to caribou

Along with habitat loss and disturbances from industrial development, wolves and other
predators are understood to be the primary proximal threat to caribou. Although caribou and
wolves have co-existed for thousands of years, the level of wolf predation has become
unsustainable over the past few decades. This period corresponds to extensive landscape
change due to industrial activities, such as forest harvesting, linear feature development and oil
and gas activities. Mining exploration and development continues in some high-elevation
habitats. The recent increase in the amount and distribution of early-seral habitat has increased
the abundance and distribution of moose, elk and deer and led to an increase in wolf numbers
and distribution on caribou ranges. A similar process is believed to be threatening woodland
caribou herds across Canada.

Caribou are most sensitive to disturbance during the late winter and pre-calving season, when
cows are at a late stage of pregnancy and in generally the poorest physical condition, and spring
while calving and rearing. However, the potential for adverse effects exists at any time of year if
developments result in displacement from important habitats, if linear features provide more
points or greater ease of access for predators or recreationists to important habitat, or if
vegetation changes increase the number or distribution of early-seral ungulates.

Industrially driven threats to caribou populations are similar across the range of woodland
caribou. Likewise, mitigating impacts to caribou habitat can be achieved by following similar
guidelines. The following are the province’s recommendations around caribou management
and project developments.

Caribou management objectives:

e Maintain the functional integrity of important caribou habitats (e.g. high elevation
winter range, low elevation winter ranges, known calving areas, core migration
corridors and habitat features).

e Avoid or minimize disturbance to caribou.

e Avoid or minimize increasing the predation risk for woodland caribou.

Guidance for caribou management:

1. Identify caribou habitat and historic and current caribou use of those habitats within
the proposed project footprint and its area of influence.

1.1. Compile and review existing information on core habitat within the project area to
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inform caribou use. Information may include, but is not limited to, high elevation
winter range, core caribou habitat, kernel analyses5 and other existing habitat
modeling and mapping, telemetry locations, known migration corridors, proposed
and approved ungulate winter range (UWR), wildlife habitat area (WHA) and
specified area (SA) designations, pine-lichen ecosystems, known and potential
migration corridors, habitat features and calving habitats.

1.2. Compile and review information on matrix habitat, or habitat that provides an
overall condition that will allow for low predation risk: review herd ranges and
boundaries of wolf packs that overlap with caribou habitat, where these data exist.

1.3. If appropriate mapping does not exist, the proponent is to compile the existing
information on caribou habitat into a spatial format using known, standardized
methodology at a meaningful scale and detail, such as through interpretation of
ecological mapping.

1.4. Inventory stand-level habitat features for caribou using both remote and field data
obtained by qualified professionals knowledgeable in caribou ecology. Inventory
should include small-scale features and habitat elements within the immediate
development area as well as stand-level features across the affected landscape.

2. Identify caribou indicators within the project area by caribou ecotype.

2.1. Indicators should be assessed separately for each ecotype, and in some cases for
each herd, to ensure that unique habitat use is captured in the assessment. Key
indicators include:

2.1.1. amount and condition of habitat

2.1.2. abundance and distribution of suitable winter and/or summer habitat (low
and high elevation habitat for caribou should be considered separately due
to the unique use patterns)

2.1.3. proportion of disturbed habitat

2.1.4. abundance and distribution of early-seral habitat

2.1.5. linear density across all winter, summer and travel corridors
2.1.6. population structure and dynamics

2.1.7. density of early-seral ungulates

Kernel analyses are available for South Peace northern caribou herds. Spatial information is available from Northeast
ecosystems. Maps of telemetry locations can be obtained from Dale Seip (Dale.Seip@gov.bc.ca).
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2.1.8. population size
2.1.9. adult survival
2.1.10. calf survival
2.1.11. population lambda

2.1.12. density of wolves

Identify the impacts of proposed activities on caribou and caribou habitat.

3.1. Quantify the amount of habitat lost or adversely affected by project footprint or
through sensory disturbance. This should include an evaluation of project footprint
against spatial files for caribou (core and matrix habitat).

3.2. Identify duration of sensory disturbance (e.g. only during construction or
throughout project timeline) and sources of sensory disturbance (e.g. compressor
stations).

3.3. Identify potential impacts of project footprint on predator-prey dynamics.
Government and caribou specialists recognize that understanding and controlling
predation across the range of woodland caribou is essential to achieving population
goals. Include detail, if known, on any expected changes to predator or prey
populations or distribution (e.g. whether development footprint is expected to
increase forage for bears or ungulates, or facilitate travel for wolves).

3.4. Quantify the increase in the density of linear features (e.g. roads, trails, pipeline
right-of-ways, seismic lines) within the regional study area, which is to be
determined by the proponent. A supporting rationale for the regional study area
determination should accompany any mitigation plan.

Avoid or minimize new disturbance to and the loss of important habitats.

4.1. Relocate all developments outside of designated caribou habitat to minimize
overlap of development footprint with caribou values.

4.2. Use previously disturbed areas and existing access, and avoid constructing
permanent roads and trails within or to caribou range.

4.3. Employ alternate means of development to avoid and minimize surface
disturbance.

4.4. Manage activities to occur in area-based clusters so that vegetation clearing and
disturbances occur during as short a timeframe as possible.

4.5. Avoid or minimize vegetation clearing, forest harvesting and development activities
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4.6.

4.7.

that directly reduce or otherwise impact the abundance of arboreal or terrestrial
lichens.

Review and apply General Wildlife Measures associated with UWRs and WHAs.
UWR and WHA orders are legally established under the Oil and Gas Activities Act
(OGAA). While operating within a UWR or WHA area, oil and gas activities must not
cause a material, adverse impact to the species or the habitat for which an order
was developed. Although GWMis are legally applicable only under the Forest and
Range Practices Act, they can be considered best available guidance for achieving
the environmental objective under OGAA.

Maintain known and potential wildlife features (e.g. mineral licks and associated
wildlife trails) in a natural state and ensure caribou have access to them during
high-use seasons (April to October).

4.7.1. Avoid all developments within 250 m** of mineral-lick sites and wildlife trails
connecting to mineral licks.

4.7.2. Where roads or linear corridors, facilities or other developments cannot be
avoided near mineral licks, ensure that connectivity to adjacent forested areas
is maintained.

4.7.3. For existing roads or other linear features near wildlife habitat features,
minimize use and disturbance during critical-use periods.

4.7.4. Avoid disruptions to drainage and groundwater near mineral licks and wildlife
habitat features.

4.8. Maintain visual screening (i.e. forested cover) to provide security and escape cover

4.9.

around mineral lick sites and trails.
Protect and avoid degradation to wetland habitats.

4.9.1. Consult Wetland Ways: Interim Guidelines for Wetland Protection and
Conservation in British Columbia*? for best management practices to minimize
site-specific impacts of development on wetland habitats.

4.9.2. Place linear developments and associated facilities away from wetlands. Avoid
constructing access roads and trails through wetlands.

4.9.3. Maintain a buffer around wetlands to avoid providing direct access between
upland habitats and wetland areas used by caribou. This will help to maintain
spatial separation between caribou and early-seral ungulates and their
predators.

4.9.4. Employ alternate means of development (e.g. horizontal drilling) to avoid and
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4.9.5.

4.9.6.

49.7.

minimize impacts to wetland areas.

Locate worksites outside riparian areas and manage surface water flows to
prevent sediment and contaminants from entering wetlands,

Design, install and maintain wetland road crossings to provide passage of
surface and subsurface water. Clear-span bridges are the preferred crossing
option.

Use vegetation management control techniques to minimize unnecessary
impacts to wetland features and functions.

Avoid increasing the density of linear disturbances within or in proximity to caribou

habitat.

5.1. Avoid constructing new linear features (e.g. roads, trails, pipeline right-of-ways,

seismic lines) in and near high-value caribou habitat.

5.2. Use helicopter access wherever possible to avoid developing new access corridors.

5.3. Use existing access wherever possible.

5.4. Develop traffic and access management plans for all phases of the project (pre-

construction, construction, operation and closure).

5.4.1.

5.4.2.

5.4.3.

5.4.4.

Plan roads and design features of roads (e.g. pullouts, construction staging
areas, etc.) so that they are not in conflict with important caribou habitat or
features.

In areas of high resource road density, co-ordinate the development of roads
between user groups.

Plan roads and other linear features to transect, not run parallel to, migration
corridors to minimize the utility of new linear features to predators.

Prevent design of loop roads, where linear developments transect previously
un-connected road networks.

5.5. Use low-impact seismic lines rather than conventional seismic lines in and near
high-value caribou habitat.

5.6. Minimize duration of new access in and near high-value caribou habitat. Fully
deactivate and reclaim roads, spurs and trails immediately once use is no longer

required (re-contour, de-compact and restore vegetation to original state and

species mix by replanting trees and restoring lichen communities).

5.7. Where roads and other linear features cannot be practicably avoided, design
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temporary structures, including winter roads, wherever possible. Permanently
decommission and reclaim all temporary roads, temporarily upgraded roads or
structures immediately following industrial activities.

5.8. Fully de-build roads and spurs once use is no longer required by re-contouring, de-

compacting and restoring vegetation to its original state and species wherever
possible.

5.9. Do not construct new permanent, all-weather roads in core migration areas.

5.10. Retain visual buffers along access routes.

Avoid displacing caribou and minimize direct and indirect mortality on caribou
populations.

6.1. Plan all activities in and around caribou habitat to occur only outside risk timing
windows for caribou.

6.2. Limit collision-related mortality (e.g. facilitate wildlife movement around roads and
post speed limits, particularly in high-wildlife-use areas). Establish and enforce road
restrictions and road safety protocols, including traffic calling, speed restrictions,
convoying and posting appropriate signage.

6.3. Manage recreational access (motorized and non-motorized).
6.3.1. Avoid providing access to remote or previously inaccessible areas.
6.3.2. Avoid the establishment of road systems with “circle” or “loop” routes.

6.3.3. Limit public access beyond specific control points on a year-round or
seasonal basis (e.g. use access control structures, partial or full deactivation,
bridge removal or vegetation management to deter unregulated use).

6.3.4. Do not plow or pack access to caribou habitat in winter.

6.3.5. Deactivate temporarily unused roads by leaving them in a condition to
discourage motorized access and to make passage by predators difficult.

6.3.6. Comply with existing legal (e.g. South Peace motorized vehicle access closure
above 1400 m, legal snowmobile closed areas for Hart Ranges)13 or voluntary
(e.g. Telkwa Caribou Range) motor vehicle closures.

6.4. Avoid project-related displacement of caribou.
6.4.1. Reduce project-related noise.

6.4.2. Apply best management practices during all phases of development.'*
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6.4.3. Apply best management practices for aircraft operations.”
6.4.4. Have a qualified professional on site during construction activities.

6.4.5. Implement a program to monitor wildlife sightings and ensure that a stop
work order is in place in the event that caribou are observed within the
development area.

6.4.6. Restrict development activities and industrial traffic around known caribou
migration corridors during migration periods.16

6.5. Apply risk timing windows for all activities.

6.6. To apply a precautionary approach, aerial operations include both helicopter and
fixed-wing aircraft. Compliance of pilots and aircraft operators and companies is
required.

6.7. Review and apply designations and associated General Wildlife Measures to
activities that might impact caribou
(www.env.gov.bc.ca/wld/frpa/uwr/approved uwr.html). Designations are legal
objectives or measures established through orders and supersede best
management practices, but are limited to identified winter ranges. For activities,
areas or timing windows not included under the legal orders, the strategies outlined
in this document will apply.

6.8. Limit helicopter and fixed-wing flights to:'’
6.8.1. 2000 m minimum horizontal avoidance from mineral licks.

6.8.2. 400 m above ground level over-flight elevation and no circling for all winter
range, mineral licks and for birthing areas.

6.8.3. 100 m above ground level minimum for inventory.

6.8.4. No direct approach to aggregations, animals with young or special features
such as mineral licks.

6.9. Implement a program to monitor wildlife sightings, aircraft activities and
adaptations.

7. Avoid increasing the predation risk for caribou populations.
7.1. Limit the amount and distribution of early-seral habitat.

7.1.1. Avoid increasing the amount or distribution of early-seral ungulate or bear
habitat within 5 km of caribou range.

7.1.2. Use vegetation management (e.g. manual brushing) to reduce willow and
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shrub plant communities on pipeline right-of-ways and other linear features
that will be maintained over the long term.

7.1.3. Within the core areas, recreate lichen-bearing habitat, rather than grass or
seeding.

7.2. Control predator access.
7.2.1. Do not plow or pack access to caribou habitat in winter.

7.2.2. Fully deactivate and reclaim roads, spurs and trails immediately once use is no
longer required (re-contour, de-compact and restore vegetation to original
state and species).

7.2.3. Ensure that reclaimed linear features have limited value as moose, deer or elk
habitat.

7.2.4. Ensure that active or reclaimed linear features have limited value for
snowmobiles to prevent packed trails to high-elevation habitat.

7.2.5. Avoid constructing roads that provide a corridor into caribou habitat (e.g.
from valley-bottom to high-elevation habitat or from upland to wetland
habitats).

8. Avoid contaminating caribou habitat.

8.1. Manage all waste products, during all project phases, so that contamination of
water and vegetation does not occur due to development activities.*®

8.1.1. Waste products include, but are not limited to, all fuels, camp wastes, drilling
waste, waste water, herbicides, pesticides, etc.

8.1.2. Consider alternatives to road salts or dust control chemicals where run-off
could impact water quality.

8.1.3. Follow appropriate fuel management regulations and guidelines.

9. Restore habitats to a condition that provides a similar level of functional caribou
habitat as before any industrial activity took place.

9.1. Restore habitat as soon as possible following development.

9.2. Deactivate linear features as soon as possible after the cessation of development
(i.e. at the end of construction phase if possible).

9.2.1. Replant linear features with native species.

9.2.2. Make impassible to predators by creating large, long and frequent rough
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piles of coarse woody debris, rocks, stumps, etc. along the length of the
linear feature until vegetation recovery makes the feature unusable.

9.2.3. Provide visual breaks along edges of linear features until such time as they
are fully restored to original condition. Features include berms, dense
conifer planting, rough piles of coarse woody debris, rocks, stumps, etc.

9.2.4. Block off linear features at the intersection with pipeline right-of-ways or
other linear features to minimize utility to predators.

9.2.5. Reshape slopes, open drainage systems and stabilize for erosion.

9.3. Limit attracting early-seral ungulates and predators to development areas.
9.3.1. Restore native plant communities.
9.3.2. Select less-palatable native plant species for re-vegetation.

9.3.3. Use vegetation management (e.g. manual brushing) to reduce willow and
shrub plant communities until natural vegetation and forest recovers.

9.3.4. Avoid use of species that will result in a dense cover of mat-forming
graminoids. Where agronomic species are necessary to achieve erosion
objectives and/or to prevent establishment of invasive species, ensure the
species mix includes only annual, non-mat-forming and non-leguminous

species.
9.3.5. Facilitate the re-establishment of lichens in appropriate habitats.

9.4. Explore potential to restore areas not directly affected by proponents’ activities
(e.g. reduce the density of linear features in area to compensate for increase in
linear density associated with pipeline). This could involve establishing agreements

with other tenure holders.

9.5. When clearing land, prevent the establishment and spread of invasive species by
re-vegetating disturbed areas as soon as possible using native plants, as disturbed
ground is often conducive to invasive species. Never plant invasive or non-native
plants. As part of the ongoing monitoring of the project, examination of the
project area for the occurrence of invasive species must be undertaken and their

occurrence addressed.

10. Develop a monitoring and adaptive management plan to monitor the effectiveness of
measures to avoid, minimize and restore.

10.1. The proponent is responsible for carrying out relevant monitoring to ensure that
mitigation measures are implemented as planned and are effective at meeting the

Page 28




10.2.

10.3.

10.4.

intended objectives to reduce impacts on caribou and caribou habitat. Planning for
monitoring must be done at an early phase of the project and revised as required
as the project develops. Monitoring objectives and commitments must be
established prior to finalization of the mitigation plan.

The type and degree of monitoring should be proportional to the degree of risk to
caribou and uncertainty around efficacy of mitigation measures (e.g. the greater
the uncertainty associated with a mitigation measure, the greater the need to
monitor the implementation and effectiveness of the measure).

Monitoring must be planned and carried out by an appropriately qualified
professional knowledgeable in caribou ecology, and all data must be shared with
the province to facilitate future management of the subject caribou herds.
Further, monitoring results should be used to improve the approach to mitigation
for the current project activity or development and, if appropriate, future
mitigation opportunities.

Generally, monitoring of implementation and effectiveness of mitigation measures
should include the following considerations:

10.4.1. Focus on changes over time to all caribou components and indicators (as

outlined in Table 1). Monitoring plans should be designed to identify project
effects as distinct effects from other projects or stochastic events.

10.4.2. Use a before-and-after control study design.

10.4.3. Use modeling as part of the monitoring suite of tools.

10.4.4. Prioritize monitoring based on an assessment of the likelihood of the

effectiveness of proposed mitigation and the severity of the impact on
caribou and caribou habitat.

10.4.5. Employ principles of adaptive management to improve effectiveness of

mitigation and to mitigate unforeseen impacts.

11. Risk timing windows for caribou.

The following are region-specific risk timing windows for the Peace, Omineca and Skeena
regions for activities in or near caribou or caribou habitat. The late winter and calving
period, occurring from mid-January to mid-July, is identified as critical for both northern and
mountain caribou. The winter/rut period is identified as a cautionary timing window.

19, 20, 21

Northern caribou: All regions

Low risk: July 16 — September 14™
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Caution: September 15" — January 14"
Critical: January 15" — July 15"

Critical: Migration period for caribou in north-central B.C.: April 1°* — May
20" and December 1% — January 1%

Mountain caribou: Omineca Region
Low risk: July 16" — September 14"
Caution: September 15" — January 14™
Critical: January 15" — July 15"

e Low risk: Restrictions would not normally apply. Where ground conditions permit, plan
development activities within these timeframes. Best management practices and
strategies apply.

e Caution: Operators should avoid development activities during these timeframes. Aerial
activities should adhere to guidelines. In the event that working within a cautionary
window is unavoidable, proponent must contact an appropriate qualified professional to
discuss alternatives and potential mitigation and monitoring plans. A referral to work in
this window must be accompanied by a rationale, mitigation and monitoring plan.

e Critical: Development activities are not appropriate during this timeframe. Aerial
activities should adhere to guidelines. In the event that working within a critical window
is unavoidable, proponents must contact an appropriate qualified professional to
discuss alternatives and potential mitigation and monitoring plans. A referral to work in
this window must be accompanied by a rationale, mitigation and monitoring plan.

2.1.2 Moose

Moose (Alces americanus) are yellow-listed (or a species considered not at risk) in British
Columbia and are designated as wildlife under the Wildlife Act. Moose are often selected as a
focal species in the environmental assessment process due to their high cultural and
socioeconomic value to regions in the north for aboriginal populations, subsistence and
recreational hunting. Moose are relatively widespread and abundant across the interior regions
in the North Area, but generally occur in lower, patchy distribution along the coast, typically at
the head of large inlets. 22,23

The management goal for moose in British Columbia from the Provincial Framework for Moose
Management in BC (2013)24 is to ensure moose are maintained as integral components of
natural ecosystems throughout their range and to maintain sustainable moose populations that
meet the needs of First Nations, licensed hunters and the guiding industry in B.C. General
Management objectives determined by Provincial Species Experts are:

e Maintain the functional integrity of critical habitats and habitat features, such as mineral
licks, wallows and wetlands.
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e Minimize development impacts on moose populations and health, along with direct or
indirect mortality from development activities.
e Maintain the long-term viability and health of populations.

Maintain the long-term viability and health of populationsMoose are one of the most widely
distributed ungulates in British Columbia and are abundant in the central and sub-boreal forests
in the interior, the northern boreal mountains and the boreal plains of north-eastern British
Columbia. Recent population surveys indicate that there are some areas in the North Area
(central Omineca and the Nass Wildlife Area) that are experiencing a decline in moose
numbers.”> Moose successfully occupy a large variety of habitats, including boreal forest, mixed
forest, flood plains, tidewater wetlands, stream valley bottoms, alpine meadows, tundra and
sub-alpine shrub communities. Use of habitat is primarily related to the presence and
availability of food and cover, but predators, human activities, pathogens, insects, snow cover,
fire history, seasonal requirements, climate and competition for forage with other moose and
ungulates, including cattle, also influence distribution and habitat selection. In winter, moose
browse largely on willows for winter food, though other woody browse is consumed. Early-seral
shrub communities characterized by stands of willow (Salix spp.), trembling aspen (Populus
tremuloides), poplar (Populus spp.), alder (Alnus spp.) and other deciduous browse species are
valuable forage sites. In spring and summer, aquatic vegetation and some terrestrial plants
becomes important in addition to shrubby browse. 26,27,28, 29,30, 31,32, 33

In winter, snow density and depth restricts moose movements and they typically inhabit ranges
located on sites below 1000 m on exposed, southerly slopes of birch and willow or in valley
aspen stands. Patterns of habitat use can vary between years depending on snow depth and
conditions. In winter, moose also seek out the denser forest stands for thermal and security
cover around key habitat features such as along rivers, around wetlands, in burns, adjacent to
logged-over areas and on the lower reaches of avalanche chutes in the sub-alpine spruce-
willow-birch zone. Low- to mid-elevation sites with gentle slopes and higher solar exposure are
of high value to moose in winter.>** Corridors for movement between habitats and for larger
seasonal movements may be required as security cover from predators and hunters. This type
of security cover can be provided through visual screening such as tall vegetation, roads that do
not have straight sightlines, mature forested corridors and topography.

Threats to moose

Potential threats to moose from development include habitat change, disturbance, access and
harvest. Availability of winter range for forage, thermal cover and snow interception is critical
for moose health and survival. Disturbances from, but not limited to, noise, traffic and aircraft
operations affect habitat use. Industrial development activities can provide access into remote
areas, which increases the risks to local populations from licensed and unauthorized harvest.
Access by way of roads can also increase direct mortality from collisions and construction
accidents. Some developments, such as pipelines, have the potential to increase habitat for
moose in the short term; however, there is also the potential to impact high-value habitats and
habitat use as a result of disturbance and fragmentation.*® 3”3

Careful planning for all development activities and implementation of strategies and BMPs is
required to avoid or minimize impacts to moose and moose habitats, especially with respect to
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location (habitat and habitat features), timing, duration and access. Effective restriction of
access is critical to managing potential negative long-term impacts to populations.

Moose management objectives:

e Maintain the functional integrity of critical habitats and habitat features, such as
mineral licks, wallows and wetlands.

e Minimize development impacts on moose populations and health, along with direct or
indirect mortality from development activities.

e Maintain the long-term viability and health of populations.

Guidance for moose management:

1. Identify moose habitat and current use of those habitats within the proposed project
39, 40, 41, 42

footprint and area of influence.

1.1. Compile, review, update and validate or refine habitat suitability modeling and
mapping. If appropriate mapping does not exist, develop it using standardized
methodology at a meaningful scale and detail, such as through interpretation of
ecological mapping.

1.2. Access existing information, such as data and reports, for moose and moose habitat
and features.

1.3. Conduct site-specific habitat assessments and inventories to validate models and
mapping. Include critical winter ranges, calving areas, key habitat features, trails and
travel corridors, wallows and wetlands. Where insufficient information exists and
must be generated by the proponent, modeling approaches must be consistent with
RISC approaches and include a minimum 20 percent polygon ground-truthing to
ensure the model’s predictive accuracy.

1.4. Identify existing designations for moose and associated General Wildlife Measures.

2. Identify moose indicators within the project area. Key indicators include:
2.1.amount and condition of habitat
2.2.abundance and distribution of suitable winter and/or other seasonal habitat
2.3.abundance and distribution of early-seral habitat
2.4.population structure and dynamics

2.5.density of wolves
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2.6.population size

2.7.adult survival

2.8.calf survival

2.9.population lambda

Identify the impacts of proposed activities on moose and moose habitat.

3.1.

3.2.

3.3.

Quantify the amount of habitat lost or adversely affected by project footprint or
through sensory disturbance. This should include an evaluation of project footprint
against spatial files for moose (core and matrix habitat).

Identify duration of sensory disturbance (e.g. only during construction or throughout
project timeline) and sources of sensory disturbance (e.g. compressor stations).

Identify potential impacts of project footprint on predator-prey dynamics. Include
detail, if known, on any expected changes to predator or prey populations or
distribution. Quantify the increase in the density of linear features (e.g. roads, trails,
pipeline right-of-ways, seismic lines) within the regional study area, which is to be
determined by the proponent.

Avoid or minimize new disturbance to and the loss of important habitats.

4.1.

4.2.

4.3.

4.4,

4.5.

4.6.

Avoid alteration or physical destruction of critical winter ranges, known birthing areas

and habitat features (mineral licks, wallows, wetlands, riparian habitats).43' a4

Identify, assess and retain areas with critical habitat suitable for winter as well as
critical habitat features, such as mineral licks, wallows, wetlands and riparian habitat.
Identify mineral lick locations, type, extent-of-use and relative availability of other
licks in the area.

Avoid creating new access into moose winter habitat. If access is required, restrict all
use in winter.

Maintain known and potential mineral licks, and connecting wildlife trails to mineral
licks, in a natural state and ensure ungulates have access to them during the season
when they are used the most (April to October). Facilities, trails and roads are to be
located away from these sites.

If roads are required near mineral licks, implement measures to minimize disturbance
to lick trails (e.g. minimize the number of road crossings and maintain connectivity to
adjacent forested areas).

For existing roads near licks, minimize road use and disturbance during critical use
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periods.

4.7. Maintain visual screening (i.e. forested cover) around mineral lick sites to provide
security and escape cover to animals using the lick.

4.8. Avoid or reduce human disturbance in areas that contain known wallows, particularly

during the ungulate breeding season (September to November).*> 447

4.9. Consider the location of any new structures (roads, blasting, skid trails, trenching or
other types of machinery activities) to avoid disrupting the drainage patterns and
groundwater, which can damage some of these features.

4.10.Avoid degradation of wetland and riparian habitats during all project phases. Employ
best practices in Wetland Ways (2009) when working in or near wetland habitats.
Map riparian habitats using Riparian Management Area Guidebook (1995) principals
48 together with Wetland Ways.

4.11.Apply a 200 m setback from wetland edges and riparian habitats for temporary roads*
and associated facilities. Avoid constructing access roads and trails through wetlands
unless no reasonable alternatives exist. Developments must be outside the riparian
management zone, if this buffer is sufficient to avoid altering function of the wetland.

4.12.Where structures must be located within wetland or riparian areas, proponents will
need to develop an effective mitigation strategy, which includes regular monitoring
effectiveness, and implement adaptive management solutions to maintain protection
of the value or area.

4.13.Store fuels according to provincial requirements to prevent spills into wetlands.

4.14.When clearing land, prevent the establishment and spread of invasive species by re-
vegetating disturbed areas as soon as possible using native plants, as disturbed
ground is often conducive to invasive species. Never plant invasive or non-native
plants. As part of the ongoing monitoring of the project, examination of the project
area for the occurrence of invasive species must be undertaken and their occurrence
addressed.

5. Avoid increasing access to or within moose habitat.

5.1. Develop a road and access management plan for all phases of the project > >* by
taking a strategic approach, using structured assessment and planning, implementing
on-the-ground techniques and, later, monitoring plan effectiveness.

5.2. Carefully plan roads and their design features (e.g. pullouts, construction staging
areas, etc.) so they are not in conflict with important moose habitat or features.
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5.3.
5.4.

5.5.

5.6.

5.7.

5.8. In areas of high resource road density, co-ordinate the development of roads between

Avoid the establishment of road systems with “circle” or “loop” routes.

Establish road restrictions and road safety protocols, including traffic calling, speed
restrictions, convoying and posting of roads with appropriate signage. Areas of high
wildlife use (e.g. established trails, habitat features or high value habitats) should have
reduced speed limits.

Manage public access, preventing increased access to remote or previously
inaccessible areas wherever possible. Limit public access beyond specific control
points on a year-round or seasonal basis (e.g. control motorized use with access-
control structures, partial or full deactivation, bridge removal, winter maintenance or
vegetation management to deter unregulated use).”®

Co-ordinate and manage road access for industrial users and development activities
both temporally and spatially when in or near high-value moose habitat or habitat
features.

5.6.1. Apply access control measures to close roads and restrict access during winter,
if within 500 m of a mineral lick, near rut habitat or other identified features or
critical habitats.

5.6.2. Deactivate temporarily unused roads by leaving them in a condition to
discourage motorized access.

5.6.3. Minimize road use and disturbance during critical and cautionary periods for
existing roads near licks. Consider access-control measures that can seasonally
deactivate roads near licks, including areas that contain trails accessing lick

sites.> >

5.6.4. Ensure, wherever possible, that temporary accessible corridors include a habitat
rehabilitation strategy following construction activities. Where access is
required long-term (i.e. beyond the timeframe of the construction), an access
management plan that includes provisions for monitoring the plan’s
effectiveness and implementing adaptive management solutions should be
considered. Effective access control measures must be implemented and
maintained through the life of the infrastructure.

Fully de-build roads and spurs once use is no longer required by re-contouring, de-
compacting and restoring vegetation to its original state and species wherever

possible, and restoring vegetation to its original state and species.se' >

user groups.
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5.9. Retain visual buffers along access routes.
5.10. Manage roadside vegetation to minimize browse potential close to active roads.>®

6. Where roads or other structures occur in or near a Caribou Recovery Area or mountain
caribou areas, co-ordinate management strategies since objectives may conflict.
Silviculture practices in these areas for reclamation should be managed to minimize and
avoid herbaceous and shrubby browse species.

7. Avoid displacing moose and minimize direct and indirect mortality on moose
populations.

7.1. Review and apply designations and associated General Wildlife Measures to activities
that might impact moose (see
www.env.gov.bc.ca/wld/frpa/uwr/approved uwr.html). Designations are legal

objectives or measures established through orders and supersede best management
practices, but are limited to identified winter ranges. For activities, areas or timing
windows not included under the legal orders, the strategies outlined in this document

will apply.
7.2. Apply risk timing windows for all activities.

7.3. To apply a precautionary approach, aerial operations include both helicopter and
fixed-wing aircraft. Compliance to setbacks by pilots and co-operation of helicopter
and fixed-wing aircraft operators and companies is requested. Limit helicopter and
fixed-wing flights to: >9

7.3.1. 2000 m minimum horizontal avoidance from mineral licks.

7.3.2. 400 m above-ground-level over-flight elevation and no circling for all winter
ranges, mineral licks and birthing areas.

7.3.3. 100 m above-ground-level minimum for inventory.

7.3.4. No direct approach to aggregations, animals with young or special features such
as mineral licks.

7.4. Implement a program to monitor wildlife sightings, aircraft activities and adaptations.

8. Avoid contaminating moose habitat.

8.1. Manage all waste products, during all project phases, so that contamination of water
and vegetation does not occur due to development activities.®

8.1.1. Waste products include, but are not limited to, all fuels, camp wastes, drilling
waste, waste water, herbicides, pesticides, etc.

Page 36


http://www.env.gov.bc.ca/wld/frpa/uwr/approved_uwr.html

8.1.2.

8.1.3.
8.1.4.

Consider alternatives to road salts or dust control chemicals where run-off
could impact water quality.

Follow appropriate fuel management regulations and guidelines.

Do not use broadcast herbicide treatments on high-value forage species such as
willow (Salix spp.), red-osier dogwood (Cornus stolonifera), high-bush cranberry
(Viburnum edule) and other preferred species.

as before any industrial activity took place.

9.1. Restore habitat as soon as possible following development and implement the
mitigation plan to re-establish fully functional wetlands, following Wetland Ways
(2009), to pre-impact features and functions. This may involve restoration or
enhancement, depending on the nature of the impacts.

9.2. Decommission roads within 500 m of licks immediately following development
activities. Reclaim roads with native vegetation, including seeding some sections to
alder (Alnus spp.) or willow (Salix spp.). This will further restrict road access near the
lick site.

9.3. Deactivate linear features as soon as possible after the cessation of development (i.e.
at the end of construction phase if possible).

9.3.1.
9.3.2.

9.3.3.

9.3.4.

9.3.5.

Restore habitats to a condition that provides a similar level of functional moose habitat

Replant linear features with native species.

Make impassible to predators by creating large, long and frequent rough piles
of coarse woody debris, rocks, stumps, etc. along the length of the linear
feature until vegetation recovery makes the feature unusable.

Provide visual breaks along edges of linear features until such time as they are
fully restored to original condition. Features include berms, dense conifer
planting, rough piles of coarse woody debris, rocks, stumps, etc.

Block off linear features at the intersection with pipeline right-of-ways or other
linear features to minimize utility to predators.

Reshape slopes, open drainage systems and stabilize for erosion.

10. Develop a monitoring and adaptive management plan to monitor the effectiveness of
measures to avoid, minimize and restore.

10.1. The proponent is responsible for carrying out relevant monitoring to ensure that
mitigation measures are implemented as planned and are effective at meeting the
intended objectives to reduce impacts on moose and moose habitat. Planning for
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monitoring must be done at an early phase of the project and revised as required as
the project develops. Monitoring objectives and commitments must be established
prior to finalization of the mitigation plan.

10.2. The type and degree of monitoring should be proportional to the degree of risk to
moose and uncertainty around efficacy of mitigation measures (e.g. the greater the
uncertainty associated with a mitigation measure, the greater the need to monitor
the implementation and effectiveness of the measure).

10.3. Monitoring must be planned and carried out by an appropriately qualified
professional knowledgeable in wildlife ecology, and all data must be shared with the
province to facilitate future management. Further, monitoring results should be
used to improve the approach to mitigation for the current project activity or
development and, if appropriate, future mitigation opportunities.

10.4. Generally, monitoring of implementation and effectiveness of mitigation measures
should include the following considerations:

10.4.1. Focus on changes over time to all moose components and indicators (as
outlined in Table 1). Monitoring plans should be designed to identify project
effects as distinct effects from other projects or stochastic events.

10.4.2. Use a before-and-after control study design.
10.4.3. Use modeling as part of the monitoring suite of tools.

10.4.4. Prioritize monitoring based on an assessment of the likelihood of the
effectiveness of proposed mitigation and the severity of the impact on moose
and moose habitat.

10.4.5.Employ principles of adaptive management to improve effectiveness of
mitigation and to mitigate unforeseen impacts.

11. Risk timing windows for moose.

Risk timing windows, including the temporal delineation of three risk categories (low, caution
and critical) associated with non-physical or sensory disturbance to moose across the North
Area, are identified to ensure disturbances during important and vulnerable periods are
minimized and avoided where possible. The calving period, occurring from mid-May to mid-
July for moose, is identified as critical. The winter rut and late winter period is identified as a

cautionary timing window.% 6% 63

Low risk: All Regions: July 16" — November 15™
Caution: All Regions: November 16" — May 14"
Critical: All regions May 15" — July 15"
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e Low risk: Restrictions would not normally apply. Where ground conditions permit, plan
development activities within these timeframes. Best management practices and
strategies apply.

e Caution: Operators should avoid development activities during these timeframes. Aerial
activities should adhere to guidelines. In the event that working within a cautionary
window is unavoidable, proponent must contact an appropriate qualified professional to
discuss alternatives, along with potential mitigation and monitoring plans. A referral to
work in this window must be accompanied by a rationale, mitigation and monitoring plan.

e Critical: Development activities are not appropriate during this timeframe. Aerial activities
should adhere to guidelines. In the event that working within a critical window is
unavoidable, proponents must contact an appropriate qualified professional to discuss
alternatives, along with potential mitigation and monitoring plans. A referral to work in
this window must be accompanied by a rationale, mitigation and monitoring plan.

2.1.3 Elk and deer

Elk (Cervus elaphus), mule deer (Odocoileus hemionus) and white-tailed deer (Odocoileus.
virginianus) are yellow-listed in British Columbia (or not at risk) and are designated as wildlife
under the Wildlife Act. Ungulates from this group are often selected in the environmental
assessment process due to their socioeconomic value to regions in the north for subsistence
and recreational hunting.

General management direction for elk and deer are to ensure elk and deer are maintained as
integral components of natural ecosystems throughout their range and to maintain sustainable
elk and deer populations. General management objectives for development include:

1. to minimize threats on critical elk and deer habitats and habitat features; and
2. to minimize development impacts on elk and deer populations and health.

Mule deer are relatively widespread and abundant across British Columbia, though they are
absent from the most north and northwestern part of the North Area. White-tailed deer and elk
are considered relatively common in the Northeast Region, occur in lower densities and patchy
distribution in the Omineca Region and have a very patchy distribution in the Skeena Region. All
three of these ungulate species require high-value winter range for their survival. Other
habitats that are important are those for feeding, thermal and security cover. Habitat features
such as mineral licks and wallows are important. 5% 8 66 67.68,69,70,71,72,73

Elk are habitat and diet generalists; they adapt to a wide variety of habitats and often show a
preference for edges between forests and clearings. In the growing season, elk are grazers,
preferring early succession stages, including grasslands, parkland, avalanche tracts, clear-cuts,
burns, cultivated fields, roadsides and forest openings. Grasses and sedges are eaten
extensively and used year-round. Elk can be migratory, spending winters at low elevations on
south-facing aspects and ridge tops where less snow accumulates; summers they can be
distributed at all elevations. Migration movements are primarily a function of vegetation
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availability in relation to snow depth. In winter, snow cover limits ground-level forage and elk
are restricted to browse on deciduous trees and shrubs. Young burns, grassy slopes, riparian
zones and floodplains provide suitable winter habitat; however, mature conifer stands are
critical for cover and snow interception during severe winters. Elk have been noted to forage on
hay bales in agricultural areas during periods of deep snowpack. In agricultural areas elk rely
heavily on cultivated fields, such as alfalfa, canola and grains, at all times of the year, but
especially in years when there is low forage production in natural areas adjacent to agricultural
lands. Snow depth is the most limiting factor to elk distribution.”®

White-tailed deer occupy valley bottom habitats for most of the year in British Columbia.
Winter range is found on south to southwest facing slopes and on fans and terraces. Key winter
habitats include agricultural land, shrub land, aspen forest, riparian shrub and forest habitat,
and patches of coniferous trees that provide snow shelter. Shallow snow in winter habitats is
critical to white-tailed winter survival. Grasslands become important in the spring and by
summer white-tailed deer are typically found in riparian forests and floodplains as well as in
cultivated fields. High elevation subalpine and alpine habitats are very rarely used.

Mule deer select winter habitats with very shallow snow depth and moderate climate.”® For
mule deer in the interior of BC, winter ranges consist of shrub lands and on steep south- and
west-facing sites with broken terrain and may also include lower elevation ranges with
shallower snow. Mule deer will use cultivated fields where they exist, especially when security
cover is adjacent. Mule deer are also noted to use old and very mature spruce stands in winter,
feeding off arboreal lichen litter fall. In summer, they usually leave the dry, valley-side ranges
and move to moister, higher elevations. In Omineca Region, mule deer winter range is
associated with south-facing mature Douglas-fir-leading stands, which provide snow
interception and interspersion of habitat that provides security, thermal cover and food.

Threats to elk and deer

Potential threats to elk and deer from development include habitat change, disturbance, access
and harvest. Industrial development activities can provide access into remote areas, which
increases the risks to local populations from licensed and unlicensed harvest. Roads access can
also increase direct mortality from collisions and construction accidents. Disturbances from, but
not limited to, noise, traffic and aircraft operations affect habitat use. Ungulates move away
from disturbances and may exhibit physical stress responses, depending on the location, type
and duration. Direct habitat loss can affect elk and deer populations. Availability of winter
range for forage, thermal cover and snow interception is a critical feature for ungulate health
and survival. Development activities have the potential to increase habitat for elk and deer in
the short term; however, there is also the potential to impact high value habitats and habitat
use due to disturbance and fragmentation.

Careful planning for all development activities and implementation of strategies and BMPs is
required to avoid and minimize impacts to elk and deer and their habitats, especially with
respect to location (habitat and habitat features), timing, duration and access. Effective access
management is critical to managing potential impacts to populations from direct mortality
(road collisions) and indirect mortality (e.g. increased hunting pressure, animal health).
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Elk and deer management objectives:

Maintain critical habitats and habitat features and their functional integrity.
Minimize development impacts on elk and deer populations and health.

Maintain the long-term viability and health of elk and deer populations.

Guidance for elk and deer management:

1. Identify elk and deer habitat, historic and current use of those habitats within the proposed
project footprint and area of influence.

1.1.

1.2.

1.3.

Review, update and validate or refine habitat suitability modeling and mapping, and access
existing information, such as data and reports, for elk and deer and their habitat and habitat
features.

Conduct site-specific habitat assessments and inventories to validate models and mapping
and assess habitat. Include critical winter ranges and calving as well as identification of key
habitat features such as mineral licks, including trails and travel corridors, wallows and
wetlands.

Identify existing designations for elk and deer, such as ungulate winter ranges, and the
associated General Wildlife Measures
(www.env.gov.bc.ca/wld/frpa/uwr/approved uwr.html.)

2. Identify deer and elk indicators within the project area. Key indicators include:

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.7.
2.8.
2.9.

amount and condition of habitat

abundance and distribution of suitable winter and seasonal habitat
abundance and distribution of early-seral habitat

population structure and dynamics

mortality risk

population size

adult survival

calf and fawn survival

population lambda

3. Identify the impacts of proposed activities on elk and deer, and their habitat.
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3.1. Quantify the amount of habitat lost or adversely affected by project footprint or through
sensory disturbance. This should include an evaluation of project footprint against spatial files
for elk and deer (core and matrix habitat).

3.2. Identify duration of sensory disturbance (e.g. only during construction or throughout project
timeline) and sources of sensory disturbance (e.g. compressor stations).

3.3. Identify potential impacts of project footprint on predator-prey dynamics. Include detail, if
known, on any expected changes to predator or prey populations or distribution.

3.4. Quantify the increase in the density of linear features (e.g. roads, trails, pipeline right-of-
ways, seismic lines) within the regional study area, which is to be determined by the
proponent.

Avoid or minimize new disturbance to important habitats.

4.1. Avoid physical destruction of critical winter ranges, known birthing areas, rutting areas and

76,77

habitat features (mineral licks, wallows, riparian habitats). Facilities, trails and roads are

to be placed away from these habitats.

4.2. Ensure that riparian habitats, features and functions are protected during and after

78,79, 80

development. For all work in and around watercourses, follow the guidelines of the

Standards and Best Practices for Instream Works.

4.3. Apply best practices for operations within riparian areas and wetlands as outlined in the
Forest Practices Code (FPC) Riparian Management Guidebook and Wetland Ways (2009).

4.3.1. Classify and delineate Riparian Management Areas (comprised of the Riparian Reserve
Zone and the Riparian Management Zone). The widths of the zones are dependent on
the feature that it is around (e.g. stream class, wetland class, lake class). These are the
minimum recommended widths for riparian management.

4.3.2. Riparian Reserve Zones should never be entered for development activities except to
cross water bodies.

4.4. Avoid constructing access roads and trails through riparian areas unless no reasonable
alternatives exist. Where structures or activities must be located within wetland or riparian
areas, proponents need to develop a mitigation plan. Measures to prevent and minimize spill
impacts on riparian areas, habitat degradation, and minimize disturbance to wildlife in this
area are to be included in this plan.

4.5. When clearing land, prevent the establishment and spread of invasive species by re-
vegetating disturbed areas as soon as possible using native plants, as disturbed ground is
often conducive to invasive species. Never plant invasive or non-native plants. As part of the
ongoing monitoring of the project, examination of the project area for the occurrence of

Page 42




invasive species must be undertaken and their occurrence addressed.

Avoid displacing elk and deer and minimize direct and indirect mortality on elk and deer
populations.

5.1. Apply risk timing windows for all activities.

5.2. To apply a precautionary approach, aerial operations include both helicopter and fixed-wing
aircraft. Compliance of pilots and aircraft operators and companies is required.

5.3. Review and apply designations and associated General Wildlife Measures to activities that
might impact elk and deer (www.env.gov.bc.ca/wld/frpa/uwr/approved uwr.html).
Designations are legal objectives or measures established through orders and supersede best
management practices, but are limited to identified winter ranges. For activities, areas or

timing windows not included under the legal orders, the strategies outlined in this document
will apply.
5.4. Limit helicopter and fixed-wing flights to:

5.4.1. 2000 m minimum horizontal avoidance from mineral licks.

5.4.2. 400 m above ground level over-flight elevation and no circling for all winter range,
mineral licks and for birthing areas.

5.4.3. 100 m above ground level minimum for inventory.

5.4.4. No direct approach to aggregations, animals with young or special features such as
mineral licks.

5.5. Implement a program to monitor wildlife sightings, aircraft activities and adaptations.

Avoid increasing access to or within elk and deer habitat.

6.1. Develop a road and access management plan for all phases of the project81 by taking a
strategic approach, using structured assessment and planning, planning and implementing
access management, planning and implementing on-the-ground techniques, closing and
decommissioning roads, and monitoring effectiveness of plan.

6.2. Minimize the amount and duration of new access.

6.3. Fully de-build roads and spurs once use is no longer required by re-contouring, de-

compacting and restoring vegetation to its original state and species wherever possible.?* %

6.3.1. Build, maintain and upgrade as few roads or trails as possible. Locate new roads away
from important habitats. Carefully plan roads and design features of roads (e.g.
pullouts, construction staging areas, etc.) so they are not in conflict with important elk
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and deer habitat or features.

6.3.2. Design temporary structures, including roads, when industrial activity cannot be
avoided. Roads should be strategically located and built to facilitate effective removal,
wherever possible. Permanently decommission all temporary roads, temporarily
upgraded roads or structures immediately following industrial construction activities.

6.3.3. In areas of high resource road density, co-ordinate the development of roads between
user groups.

6.3.4. Prevent design of loop roads where linear developments transect previously un-
connected road networks.

6.3.5. Retain visual buffers along access routes.
6.3.6. Manage roadside vegetation to minimize browse potential close to active roads.®
6.4. Avoid the establishment of road systems with “circle” or “loop” routes.

6.5. Establish road restrictions and road safety protocols, including traffic calling, speed
restrictions, convoying and posting of roads with appropriate signage. Areas of high wildlife
use (e.g. established trails, habitat features or high value habitats) should have reduced speed
limits.

6.5.1. Manage public access, preventing increased access to remote or previously inaccessible
areas wherever possible. Limit public access beyond specific control points on a year-
round or seasonal basis (e.g. control motorized using access control structures, partial
or full deactivation, bridge removal, winter maintenance or vegetation management to
deter unregulated use).®

6.6. Co-ordinate and manage access for industrial users and development activities both
temporally and spatially when in or near high-value habitat or habitat features. If roads are
required:

6.6.1. Do not develop permanent access roads into elk or deer habitat and de-activate roads
at the cessation of development activity.

6.6.2. Apply access control measures to close roads and restrict access during winter if within
500 m of a mineral lick, rut habitat or other identified features or critical habitats.

6.6.3. Deactivate temporarily unused roads by leaving them in a condition to discourage
motorized access.

6.6.4. Minimize road use and disturbance during critical and cautionary periods for existing

roads near licks. Consider access control measures that can seasonally deactivate roads

near licks, including areas that contain trails accessing lick sites.5% %
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7. Avoid contaminating elk and deer habitat.

7.1. Manage all waste products so that contamination of water and vegetation does not occur due
to development activities during all project phases.®®

7.1.1. Includes, but not limited to, all fuels, camp waste, drilling waste, waste water,
herbicides, pesticides, etc.

7.1.2. Consider alternatives to road salts or dust control chemicals where run-off could
impact water quality.

7.1.3. Follow appropriate fuel management regulations and guidelines.

7.1.4. Do not use broadcast herbicide treatments on high-value forage species.

8. Restore habitats to a condition that provides a similar level of functional elk and deer habitat as
before any industrial activity took place.

8.1. Restore habitat as soon as possible following development.

8.2. Deactivate linear features as soon as possible after the cessation of development (i.e. at the
end of construction phase if possible).

8.2.1. Replant linear features with native species.

8.2.2. Make impassible to predators by creating large, long and frequent rough piles of coarse
woody debris, rocks, stumps, etc. along the length of the linear feature until vegetation
recovery makes the feature unusable.

8.2.3. Provide visual breaks along edges of linear features until such time as they are fully
restored to original condition. Features include berms, dense conifer planting, rough
piles of coarse woody debris, rocks, stumps, etc.

8.2.4. Block off linear features at the intersection with pipeline right-of-ways or other linear
features to minimize utility to predators.

8.2.5. Reshape slopes, open drainage systems and stabilize for erosion.

9. Develop a monitoring and adaptive management plan to monitor the effectiveness of measures
to avoid, minimize and restore.

9.1. The proponent is responsible for carrying out relevant monitoring to ensure that mitigation
measures are implemented as planned and are effective at meeting the intended objectives
to reduce impacts on moose and moose habitat. Planning for monitoring must be done at an
early phase of the project and revised as required as the project develops. Monitoring
objectives and commitments must be established prior to finalization of the mitigation plan.
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9.2. The type and degree of monitoring should be proportional to the degree of risk to elk and
deer and uncertainty around efficacy of mitigation measures (e.g. the greater the uncertainty
associated with a mitigation measure, the greater the need to monitor the implementation
and effectiveness of the measure).

9.3. Monitoring must be planned and carried out by an appropriately qualified professional
knowledgeable in wildlife ecology, and all data must be shared with the province to facilitate
future management. Further, monitoring results should be used to improve the approach to
mitigation for the current project activity or development and, if appropriate, future
mitigation opportunities.

9.4. Generally, monitoring of implementation and effectiveness of mitigation measures should
include the following considerations:

9.4.1. Focus on changes over time to all elk and deer components and indicators (as outlined
in Table 1). Monitoring plans should be designed to identify project effects as distinct
effects from other projects or stochastic events.

9.4.2. Use a before-and-after control study design.
9.4.3. Use modeling as part of the monitoring suite of tools.

9.4.4. Prioritize monitoring based on an assessment of the likelihood of the effectiveness of
proposed mitigation and the severity of the impact on elk and deer, and their habitat.

9.4.5. Employ principles of adaptive management to improve effectiveness of mitigation and
to mitigate unforeseen impacts.

10. Risk timing windows for elk and deer.

Deer and elk are currently considered stable across the region. Risk timing windows, including the
temporal delineation of three risk categories (low, caution, and critical) associated with non-physical
or sensory disturbance to deer and elk across the North Area have been identified to ensure
disturbances during critical periods are minimized and avoided where possible. The calving/fawning
period, occurring approximately from mid-May to mid-July for deer and elk, has been identified as
critical. The winter/rut and late winter period is identified as a cautionary timing window for some
species. The cautionary period for the Skeena Region may extend over a longer time period due to
the effects of the heavy snow pack in this area.*’

Low risk:
Peace Region:
Elk: July 16" — January 14"
Deer : July 16" — January 14"

Omineca Region:
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Elk: July 16" - January 14™

Deer: July 16" — November 14™
Skeena Region:

Elk: July 16" — November 14™

Deer: July 16" — November 14™

Caution:

Peace Region:

Elk: January 15" — May 14™

Deer : January 15" — May 14"
Omineca Region:

Elk: January 15" — May 14"

Deer: November 15" — May 14"
Skeena Region:

Elk: November 15" — May 14"

Deer: November 15" — May 14"

Critical: All regions
Elk: May 15" — July 15%"
Deer: May 15" — July 15%"

Low risk: Restrictions would not normally apply. Where ground conditions permit, plan
development activities within these timeframes. Best management practices and strategies apply.

Caution: Operators should avoid development activities during these timeframes. Aerial activities
should adhere to guidelines. In the event that working within a cautionary window is unavoidable,
proponent must contact an appropriate qualified professional to discuss alternatives, along with
potential mitigation and monitoring plans. A referral to work in this window must be accompanied
by a rationale, mitigation and monitoring plan.

Critical: Development activities are not appropriate during this timeframe. Aerial activities should
adhere to guidelines. In the event that working within a critical window is unavoidable,
proponents must contact an appropriate qualified professional to discuss alternatives, along with
potential mitigation and monitoring plans. A referral to work in this window must be accompanied
by a rationale, mitigation and monitoring plan.
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2.1.4 Mountain goat

British Columbia supports approximately half of the world’s population of mountain goats; as
such, they are a high priority for conservation management. Mountain goats are considered
secure both provincially (yellow-listed) and globally. B.C.’s Conservation Framework ranks the
mountain goat as a high-priority species for proactive conservation to prevent the species from
becoming at risk.”®

The 2010 British Columbia Mountain Goat Management Plan (Ministry of Environment) outlines
the management goal for mountain goats in British Columbia,’® which is to maintain viable,
healthy and productive populations of mountain goats throughout their native range. The
management objectives to support this goal include:

1. to effectively maintain suitable, connected mountain goat habitat;

2. to mitigate threats to mountain goats; and

3. to ensure opportunities for non-consumptive and consumptive use of mountain goats
are sustainable.

Mountain goats use alpine and subalpine habitats extensively (i.e. grassy alpine slopes, cliffs,
avalanche chutes) and lower elevations or windswept ridges in the winter. Canyon- and
escarpment-dwelling mountain goat populations found in the North Area use forested habitats
adjacent to steep, rocky habitats in all seasons. Winter habitat is the range used for the longest
duration over the year and is the most important habitat given the difficulty of obtaining
adequate forage. They will move seasonally to access high-value mineral licks.”? % 2> 9697, 98,99

Threats to mountain goats

There are numerous threats to mountain goats and although individually these threats may
have only a low to medium impact provincially, the overall threat impact value is calculated as
high due to cumulative effects.’®® *°* Recommended management strategies try to address
ways to mitigate these threats and specifically address issues pertaining to habitat, harvest,
disturbance and access.

Industrial development activities provide access into remote areas, which may increase the
risks to local goat populations through increased licensed and unauthorized harvest. Mountain
goats are also vulnerable to helicopter activity. The potential impact helicopters and other
human disturbances (e.g. aircraft, blasting) have on mountain ungulates will vary with the
timing (season), frequency and duration of disturbance. Although some ungulate species may
show a greater degree tolerance to human activity, mountain goats appear more susceptible to
human disturbances than other species.102 Of all the ungulate species, mountain goats react
more strongly to human disturbance and may be more sensitive to exertion than most
ungulates, particularly from the extreme physical exertion and stress caused by helicopter
disturbance. An extensive problem analysis and literature review on aircraft disturbance of
mountain goats supports helicopter buffer areas on the order of 2 km 103 104105
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Mountain goat management objectives:

e Maintain suitable, connected mountain goat habitat and its functional integrity.

e Ensure opportunities for non-consumptive and consumptive use of mountain goats are
sustainable.

e Maintain the long-term viability of populations.

Guidance for mountain goat management:

1. Identify mountain goat habitat, historic and current use of those habitats within the proposed
project footprint and area of influence.

1.1. Review, update and validate or refine habitat suitability modeling.'®® 1%’

1.1.1. Develop, review or update to determine which are the most useful within a particular
ecosystem, their feasibility and the most suitable approach to modeling within an area
to encompass mountain goat range. Many forest districts in the North Area have

mountain goat winter escape terrain identified.**®

1.1.2. Conduct site-specific habitat assessments and inventories to validate models and
confirm mountain goat occupation.

1.1.3. Identify existing designations for mountain goat and the associated General Wildlife

Measures www.env.gov.bc.ca/wld/frpa/uwr/approved uwr.html.1%®

1.1.4. Evaluate a measure of connectivity in the suitability modeling.
1.2. Inventory habitat use by mountain goats.**°

1.2.1. Include important habitats such as winter ranges and kidding or early rearing, as well as
key habitat components such as mineral licks and trails.

1.2.2. Assess the use of traditional trails, which often lead into lick complexes or are used to
connect suitable habitat and sub-populations of goats.

1.2.3. Assess existing data and reports for mountain goats.
1.3. Identify habitat connectivity.'*

1.3.1. Assess movement patterns of mountain goat populations that may be undertaking
seasonal movements. Other populations of goats use forest trails to maintain
connectivity among groups and among discrete habitat patches.

1.3.2. Maintain forested corridors between winter ranges (where appropriate).

1.3.3. Maintain the integrity of trails between mineral lick sites and seasonal ranges.
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1.3.4. Maintain a mature forested buffer (minimum 500 m no-harvest zone) adjacent to critical
escape terrain and forested movement trails and licks.

1.4.Plan all activities in and around mountain goat habitat to co-ordinate with the risk timing
windows for mountain goat. Exemptions will only be considered when surveys by a qualified
professional demonstrate that habitat is not currently occupied by mountain goats.

Identify mountain goat indicators within the project area. Key indicators include:
2.1. amount and condition of habitat

2.2. abundance and distribution of suitable winter and seasonal habitat

2.3. population structure and dynamics

2.4. mortality risk

2.5. population size

2.6. adult survival

2.7. kid survival

2.8. population lambda

Identify the impacts of proposed activities on mountain goats and mountain goat habitat.

3.1. Quantify the amount of habitat lost or adversely affected by project footprint or through
sensory disturbance. This should include an evaluation of project footprint against spatial files
for mountain goat (core and matrix habitat).

3.2. Identify duration of sensory disturbance (e.g. only during construction or throughout project
timeline) and sources of sensory disturbance (e.g. compressor stations).

3.3. Identify potential impacts of project footprint on predator-prey dynamics. Include detail, if
known, on any expected changes to predator or prey populations or distribution (e.g. whether
development footprint is expected to increase forage for bears or ungulates, or facilitate travel
for wolves).

3.4. Quantify the increase in the density of linear features (e.g. roads, trails, pipeline right-of-ways,
seismic lines) within the regional study area, which is to be determined by the proponent.

Avoid or minimize new disturbance to important habitats.

4.1. Avoid physical destruction of mountain goat escape terrain and moderate and high-value

habitats.** **3 Facilities, trails and roads are to be located away from these habitats.

4.2. Avoid physical destruction of the mineral lick sites and connecting wildlife trails to mineral
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4.3.

4.4,

4.5.

4.6.

4.7.
4.8.

4.9.

114,115

licks. Facilities, activities, trails and roads are to be located away from these habitats.

Maintain visual screening (i.e. forested cover) and a 500 m no-disturbance buffer around
mineral lick sites. This will provide security and escape cover to animals using the lick.**®

Maintain known and potential mineral licks in a natural state and ensure ungulates have access

to them during the season when they are used the most (April to October). ' 118 119

Identify mineral lick locations, type, extent of use and relative availability of licks in the area.

Avoid locating new roads in close proximity to known mineral lick sites and trails. It is
important to maintain access to escape terrain near the lick. If roads are required near mineral
licks, implement measures to minimize disturbance to lick trails.

For existing roads near licks, minimize road use and disturbance during critical use periods.

Consider the location of any new structures (roads, blasting, skid trails, trenching or other
types of machinery activities) to avoid disrupting the drainage patterns and groundwater,
which can damage some of these features.

Decommission roads near licks (within 500 m) immediately following development activities.

4.10. Reclaim roads with native vegetation. This will further restrict road access near the lick site.

4.11. Maintain visual screening around mineral lick sites. This will provide security and escape

cover to animals using the lick.

Avoid increasing access to or within mountain goat habitat.

5.1.

5.2.
5.3.
5.4.

Disturbance and risk to mountain goats can include population impacts, displacement and
stress as a result of increased access. Follow risk timing windows when planning and
conducting development activities in proximity to mountain goat habitats.

Avoid creating new access to alpine within goat range.
Avoid the establishment of road systems with “circle” or “loop” routes.

Limit the amount of road access in close proximity to winter ranges (within 1 to 2 km) to
reduce human disturbance and illegal harvest. This can typically be accomplished by access
restrictions, access control structures and deactivation of temporary roads, and by planning

the location and design of major or secondary access routes to avoid winter range.120

5.4.1. Avoid locating new roads in close proximity to known mineral lick sites and trails. It is
important to not isolate the lick from nearby escape cover. If roads are required near
mineral licks, implement measures to minimize disturbance to lick trails by minimizing
the number of road crossings and by maintaining connectivity to adjacent forested
areas.
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5.5. Design temporary structures, including roads, when industrial activity cannot be avoided within

5.6.

5.7.

500 m of mountain goat habitats. Roads should be strategically located and built to facilitate
effective removal, wherever possible.’*! Permanently decommission all temporary roads or
structures in and adjacent (within 500 m) to mountain goat habitat immediately following
industrial development activities.

Deactivate and reclaim non-essential roads and trails in mountain goat habitat and minimize
the amount and duration of new access.

5.6.1. Where roads can be deactivated near licks (i.e. within 500 m), do so as soon as possible
and consider ATV and other motorized restrictions if possible.

5.6.2. Fully de-build roads and spurs once use is no longer required by re-contouring, de-
compacting and restoring vegetation to its original state and species wherever possible.

5.6.3. Reclaim roads with native vegetation to restrict access near the lick site and develop

122 BMPs
for invasive plants in parks and protected areas, for preventing the spread during forest
management and in oil and gas operations, and as outlined in the Peace Region, should
be applied.

visual screening (include seeding, live staking willow whips, planting trees, etc.).

Consider access control measures restricting access (according to risk timing windows for
mountain goat) where roads could remain in place for an extended period of time in or near
mountain goat habitat.'??

Avoid displacing mountain goat and minimize direct and indirect mortality on mountain goat
populations.

6.1.
6.2.
6.3.

6.4.

Apply risk timing windows for all activities.
Important mountain goat seasons are winter and kidding or early rearing.'**

To apply a precautionary approach, aerial operations include both helicopter and fixed-wing
aircraft. Compliance of pilots and co-operation of helicopter and fixed-wing aircraft operators
and companies is required.

Limit helicopter and fixed-wing flights to:'?> 2% 1%/

6.4.1. 2000 m minimum horizontal avoidance from mountain goat winter ranges, birthing and
rearing areas, and escape terrain.

6.4.2. 400 m above ground level over-flight elevation and no circling for all winter range.
6.4.3. 100 m above ground level minimum for inventory.

6.4.4. No direct approach to animals: this is considered harassment and is illegal under the
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Wildlife Act.
6.4.5. No approach or fly-over special features such as mineral licks and animal aggregations.
6.4.6. Avoid over-flights of birthing areas.

6.5. Maintain a 500 m minimum buffer zone for all activities (non-aerial) adjacent to important
mountain goat habitat (winter range, kidding and early rearing, mineral lick use areas, escape
terrain and connecting trails) during winter and the kidding and early rearing and mineral lick
use periods where no industrial activity, including pipelines, road or trail development, takes

128, 129
place.”™™

6.6. Maintain a buffer of more than 2000 m from the canyon rim free from industrial developments
and activities for canyon-dwelling mountain goat populations. Access corridors, noise and

activity levels should be avoided during critical winter and kidding and early rearing periods.130

6.7. Restrict ground-motorized access within 500 m of mountain goat habitat for cautionary and
critical risk timing windows.

6.8. Minimize road use and disturbance during critical and cautionary use periods for existing roads

near licks.'®!

6.9.Review and apply designations and the associated General Wildlife Measures to activities that
might impact mountain goat habitat.

Avoid contaminating mountain goat habitat.

7.1. Manage all waste products so that contamination of water and vegetation does not occur due
to development activities during all project phases.132

7.1.1. Includes, but not limited to, all fuels, camp waste, drilling waste, waste water,
herbicides, pesticides, etc.

7.1.2. Consider alternatives to road salts or dust control chemicals where run-off could impact
water quality.

7.1.3. Follow appropriate fuel management regulations and guidelines.

7.2. Do not use broadcast herbicide treatments on high-value forage species.

Restore habitats to a condition that provides a similar level of functional mountain goat habitat
as before any industrial activity took place.

8.1. Restore habitat as soon as possible following development.

8.2. Deactivate linear features as soon as possible after the cessation of development (i.e. at the
end of construction phase if possible).
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8.3

8.2.1. Replant linear features with native species.

8.2.2. Make impassible to predators by creating large, long and frequent rough piles of coarse
woody debris, rocks, stumps, etc. along the length of the linear feature until vegetation
recovery makes the feature unusable.

8.2.3. Provide visual breaks along edges of linear features until such time as they are fully
restored to original condition. Features include berms, dense conifer planting, rough
piles of coarse woody debris, rocks, stumps, etc.

8.2.4. Block off linear features at the intersection with pipeline right-of-ways or other linear
features to minimize utility to predators.

8.2.5. Reshape slopes, open drainage systems and stabilize for erosion.

. When clearing land, prevent the establishment and spread of invasive species by re-vegetating

disturbed areas as soon as possible using native plants, as disturbed ground is often conducive
to invasive species. Never plant invasive or non-native plants. As part of the ongoing
monitoring of the project, examination of the project area for the occurrence of invasive
species must be undertaken and their occurrence addressed.

Develop a monitoring and adaptive management plan to monitor the effectiveness of measures

to avoid, minimize and restore.

9.1

9.2.

9.3.

9.4.

. The proponent is responsible for carrying out relevant monitoring to ensure that mitigation

measures are implemented as planned and are effective at meeting the intended objectives to
reduce impacts on moose and moose habitat. Planning for monitoring must be done at an
early phase of the project and revised as required as the project develops. Monitoring
objectives and commitments must be established prior to finalization of the mitigation plan.

The type and degree of monitoring should be proportional to the degree of risk to mountain
goat and uncertainty around efficacy of mitigation measures (e.g. the greater the uncertainty
associated with a mitigation measure, the greater the need to monitor the implementation and
effectiveness of the measure).

Monitoring must be planned and carried out by an appropriately qualified professional
knowledgeable in wildlife ecology, and all data must be shared with the province to facilitate
future management. Further, monitoring results should be used to improve the approach to
mitigation for the current project activity or development and, if appropriate, future mitigation
opportunities.

Generally, monitoring of implementation and effectiveness of mitigation measures should
include the following considerations:

9.4.1. Focus on changes over time to all mountain goat components and indicators (as outlined
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in Table 1). Monitoring plans should be designed to identify project effects as distinct
effects from other projects or stochastic events.

9.4.2. Use a before-and-after control study design.
9.4.3. Use modeling as part of the monitoring suite of tools.

9.4.4. Prioritize monitoring based on an assessment of the likelihood of the effectiveness of
proposed mitigation and the severity of the impact on mountain goat, and their habitat.

9.4.5. Employ principles of adaptive management to improve effectiveness of mitigation and
to mitigate unforeseen impacts.

10. Risk timing windows for mountain goat.

The following are region-specific risk timing windows for the Peace, Omineca and Skeena regions for
activities in or near mountain goats and mountain goat habitat. The late winter and birthing period,
occurring from mid-January to mid-July, is identified as critical. The winter rut period is identified as a
cautionary timing window.'*?

All regions:
Low risk: July 16" — October 31™"
Caution: November 1% — January 14"

Critical: January 15" — July 15"

e Low risk: Restrictions would not normally apply. Where ground conditions permit, plan
development activities within these timeframes. Best management practices and strategies apply.

e Caution: Operators should avoid development activities during these timeframes. Aerial activities
should adhere to guidelines. In the event that working within a cautionary window is unavoidable,
proponent must contact an appropriate qualified professional to discuss alternatives, along with
potential mitigation and monitoring plans. A referral to work in this window must be accompanied
by a rationale, mitigation and monitoring plan.

e Critical: Development activities are not appropriate during this timeframe. Aerial activities should
adhere to guidelines. In the event that working within a critical window is unavoidable, proponents
must contact an appropriate qualified professional to discuss alternatives, along with potential
mitigation and monitoring plans. A referral to work in this window must be accompanied by a
rationale, mitigation and monitoring plan.

2.1.5 Thinhorn and bighorn sheep (mountain sheep)

Two types of mountain sheep are located in British Columbia: bighorn and thinhorn. Mountain
sheep that occur in the Peace and Omineca regions are the Rocky Mountain bighorn sheep
(Ovis canadensis) (“bighorn sheep”) and Stone’s sheep (Ovis dalli stonei), a subspecies of
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thinhorn sheep. In the Skeena Region, two subspecies of thinhorn sheep occur: Stone’s sheep
and Dall’s sheep (Ovis dalli dalli), a type of thinhorn sheep that is only found in the extreme
northwest corner of British Columbia. All of B.C.”s mountain sheep species typically use steep
alpine and subalpine habitats in the summer and lower elevations or wind-swept ridges in the
winter. They are closely associated with mountainous areas throughout the region, although
canyon-dwelling populations of both species occur. 134,135,136, 137, 138, 139, 140 gt 5 ne’s sheep are on
the provincial yellow list of species and bighorn sheep and Dall’s sheep are provincially blue-
listed (special concern). Bighorn sheep are found in the southeast corner of the Peace Region
and in fragmented populations in the Omineca Region. Sheep are managed under the BC
Wildlife Act and B.C.’s Conservation Framework ranks both bighorn and thinhorn sheep as a

high-priority species for proactive conservation to prevent the species from becoming at risk.
141, 142, 143, 144

General management direction specific to development for mountain sheep comes from the
Accounts and Measures for Managing Identified Wildlife (2004);'** for Bighorn Sheep, it comes
from direction in the Conservation Framework and from ungulate winter ranges.**®**’ The goal
for management of these species in British Columbia is to maintain and enhance mountain
sheep populations and habitats in British Columbia. General management objectives include:

1. to effectively maintain and enhance suitable, connected mountain sheep habitat;
2. to mitigate threats to mountain sheep; and
3. to maintain the long-term viability of mountain sheep populations.

Bighorn sheep distribution in northern B.C. is limited to several herds that winter along the
Alberta border and two small herds in the Omenica Region.148 Stone’s sheep inhabit the most
remote and untouched wilderness areas in the province — consequently, their general
distribution and abundance has remained relatively stable. Stone’s sheep distribution in
northern B.C. runs from Bennett Lake on the B.C.-Yukon border, along the east side of the
northern Coast Mountains, into the northern end of the Skeena Mountains, through the Cassiar
and Omineca mountains, and in the northern Rockies to northwest of Chetwynd. There is also
potential of isolated populations further southwest in the Omineca Ranges near Takla Lake.'*
Increased access and disturbance together with habitat loss are the main concerns for all
mountain sheep types.

Bighorn and thinhorn sheep use a variety of habitat types within their home ranges. Habitats
include open grasslands, alpine, subalpine, shrub-steppe, rock outcrops, cliffs, meadows, moist
draws, streamsides, talus slopes, plateaus, deciduous forest, clearcut or burned forest, and
conifer forest, all on steep slopes or moderately steep slopes. Use of habitat varies daily and
seasonally with changes in requirements for food, rest, safety, thermal cover, rutting and
lambing.”® % 132 Winter range for mountain sheep is comprised of undisturbed high-elevation
alpine and subalpine ridges and mountains. Topography includes steep, rugged terrain with
wind-swept, vegetated, warm-aspect slopes interspersed with rocky outcrops or cliffs. Dwarf
willows, graminoid species and lichens dominate vegetation in winter ranges. Areas with low
precipitation levels are preferred in winter, particularly south- and west-facing grasslands.
Lambing takes place from early May through June, on the winter range or in a separate lambing
range. Summer ranges are on higher elevation slopes. The fall rut usually occurs on the winter
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range in mid- to late-November. Throughout their range, security habitat is extremely
important for mountain sheep, especially during the birth period when the young are easy prey
for a variety of predators. Year-round, females and young generally feed closer to secure cover
than do adult males, although both sexes are rarely far from jt, 123 154 155, 156,157, 158

Mineral licks are an important source of essential minerals for most mountain ungulates. These
are often of high importance during the spring and early summer.

Threats to mountain sheep

Mountain sheep are sensitive to human activities and disturbances can result in strong
reactions. Aerial disturbance especially can cause a strong physiological reaction that is stressful
and energetically costly.>® Road, wells and pipelines, along with other industrial development
activities, can displace mountain sheep. If critically important habitat elements and movement
corridors are retained, mountain sheep may re-establish themselves from displaced areas.
Measures can be taken to avoid stress on animals, such as avoiding activities during critical
periods, controlling access and properly disposing harmful waste products that may be
attractants to sheep.®® 1°% 162183 Transpnortation and utility corridors for highways, roads,
railroads, power transmission lines and pipelines have had a negative effect on bighorn sheep
habitat in the province and there is similar potential for effects on thinhorn sheep habitat.
Developed linear corridors remove habitat from use, dissect migration routes and may lead to
sheep being killed in collisions with vehicles. These developments can also affect seasonal
movements of sheep along established, secure corridors, increasing their exposure to predation
and hunting.'®*

Mountain sheep management objectives:

e Maintain suitable, connected mountain sheep habitat and its functional integrity.
e Avoid human disturbances and access during critical times and to critical habitats.
e Maintain the long-term viability of mountain sheep populations.

e Reduce and eliminate disease transmission and competition for forage.

Guidance for mountain sheep management:

1. Identify mountain sheep habitat and historic and current use of those habitats within the
proposed project footprint and area of influence.
165, 166, 167, 168,

1.1. Review, update and validate or refine habitat suitability modeling and mapping.
169, 170

1.1.1. Develop, review or update modeling and mapping.'”*

1.1.2. Conduct site-specific habitat assessments and inventories to validate models and
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confirm mountain sheep occupation and habitat value.

1.1.3. Identify and map sensitive sites including escape terrain, lambing habitats, mineral licks
and winter ranges.m’ 173

1.1.4. Check for previous records or inventories of known mineral licks or natal areas.’* >

1.1.5. Identify existing designations for bighorn or thinhorn sheep and the associated General

Wildlife Measures www.env.gov.bc.ca/wld/frpa/uwr/approved uwr.html.}’® "’

1.1.6. Evaluate a measure of connectivity in the suitability modeling.178
1.1.7. Inventory habitat use by bighorn and thinhorn sheep.'”

1.1.8. Assess existing data and reports for mountain sheep prior to all proposed inventory or
activities.

1.1.9. Include important habitats such as winter ranges and natal areas for lambing, as well as
key habitat components such as mineral licks and trails. 8

1.2. Identify movement corridors for use between critical ranges and features.*®" 182

1.2.1. Assess movement patterns of mountain sheep populations that may be undertaking
seasonal movements.

1.2.2. Maintain use and access to movement corridors and critical ranges.

1.3. Plan all activities in and around bighorn and thinhorn sheep habitat to co-ordinate with the risk

- . 183, 184
timing windows. % 18

1.3.1. Exemptions will only be considered when surveys by a qualified professional
demonstrate that habitat is not currently occupied by mountain sheep.

185, 186

1.4. Avoid physical destruction of critical mountain sheep habitats. Facilities, trails and roads

are to be located away from these habitats. Facility development must be greater than 2 km

. 187, 188, 189, 190, 191, 192, 193
from confirmed natal areas.

1.4.1. Avoid winter and natal habitat areas.

1.4.2. Minimize adverse impacts to lichen communities.

1.4.3. Avoid adverse impacts to south-facing grassland communities at mid to high elevations.
1.4.4. Maintain important habitat features, such as mineral licks and security terrain.

1.5. Maintain visual screening (i.e. vegetated areas with cliffs and gullies) and a 500 m no-

disturbance buffer around mineral lick sites and around natal areas. This will provide security

. . . . . 1 1
and escape cover to animals using the lick and during lambing.*®* **>

Identify mountain sheep indicators within the project area. Key components and indicators
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include:

2.1. amount and condition of habitat

2.2. abundance and distribution of suitable winter and seasonal habitat
2.3. population structure and dynamics

2.4. mortality risk

2.5. population size

2.6. adult survival

2.7. lamb survival

2.8. population lambda

Identify the impacts of proposed activities on mountain sheep and their habitat.

3.1. Quantify the amount of habitat lost or adversely affected by project footprint or through
sensory disturbance. This should include an evaluation of project footprint against spatial files
for mountain sheep (core and matrix habitat).

3.2. Identify duration of sensory disturbance (e.g. only during construction or throughout project
timeline) and sources of sensory disturbance (e.g. compressor stations).

3.3. Identify potential impacts of project footprint on predator-prey dynamics. Include detail, if
known, on any expected changes to predator or prey populations or distribution (e.g. whether
development footprint is expected to increase forage for bears or ungulates, or facilitate travel
for wolves).

3.4. Quantify the increase in the density of linear features (e.g. roads, trails, pipeline right-of-ways,
seismic lines) within the regional study area, which is to be determined by the proponent.

Avoid or minimize new disturbance to important habitats.

4.1. Avoid physical destruction of mountain sheep escape terrain and moderate and high-value

habitats.*® **7 Facilities, trails and roads are to be located away from these habitats.

4.2. Maintain visual screening (i.e. forested cover) around mineral lick sites. This will provide

security and escape cover to animals using the lick.**®

4.3. Maintain known and potential mineral licks in a natural state and ensure ungulates have access
to them during the season when they are used the most (April-October). Avoid and/or reduce
human disturbance in areas that contain known wallows, particularly during the ungulate

breeding season (September-November).'#% 200 201

4.4. Avoid physical destruction of mineral lick sites and connecting wildlife trails to mineral licks.
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Facilities, trails and roads are to be located away from these habitats.
4.5. Identify mineral lick locations, type, extent of use, relative availability of licks in the area.

4.6. Avoid locating new roads in close proximity to known mineral lick sites and trails. It is
important to maintain access to escape terrain near the lick. If roads are required near mineral
licks, implement measures to minimize disturbance to lick trails.

4.7. For existing roads near licks, minimize road use and disturbance during critical use periods.

4.8. Consider the location of any new structures (roads, blasting, skid trails, trenching or other
types of machinery activities) to avoid disrupting the drainage patterns and groundwater,
which can damage some of these features.

4.9. Decommission roads near licks (within 500 m) immediately following development activities.

4.10. Reclaim roads with native vegetation, including seeding some sections to alder (Alnus spp.)
or willow (Salix spp.). This will further restrict road access near the lick site.

4.11. Maintain visual screening around mineral lick sites. This will provide security and escape
cover to animals using the lick.

Avoid increasing access to or within mountain sheep habitat.

5.1. Limit operating motorized vehicles (including ATVs) within 500 m of natal areas during critical

risk timing windows. 2% 2%

5.2. Avoid use of ATVs for activities above the treeline.
5.3. Restrict off-road travel during critical winter periods.

5.4. Maintain a 500 m minimum buffer zone for all ground activities adjacent to important
mountain sheep habitat (winter range, lambing and natal, mineral lick areas, escape terrain
and movement corridors) during winter and the lambing/natal seasons and mineral lick use
periods where no industrial activity, including pipelines, road or trail development, takes

204, 205
place.”™™

5.5. Avoid the establishment of road systems with “circle” or “loop” routes.

5.6. Limit the amount of road access in close proximity to critical sheep habitats (within 1 to 2 km)
to reduce human disturbance and illegal harvest. This can typically be accomplished by access
restrictions, access control measures, deactivation of temporary roads and by planning the

. . . . . . 2
location and design of major or secondary access routes to avoid winter and lambing ranges.?%®
207, 208

5.6.1. Do not construct roads within critical sheep habitats.

5.6.2. Prevent or minimize road access, use and disturbance during critical and cautionary use
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5.6.3.

5.6.4.

5.6.5.

periods for existing roads near licks.

Avoid locating new roads in close proximity to known mineral lick sites and movement

corridors. It is important to not isolate the lick from nearby escape cover or access
routes. If roads are required near mineral licks, implement measures to minimize
disturbance to lick access by minimizing the number of road crossings and by
maintaining connectivity.

New roads should not isolate or fragment natal areas, nor increase access to the natal
area by humans or predators.

Consider access control measures (according to risk timing windows for mountain sheep)

where roads remain in place for an extended period of time in or near mountain sheep

habitat.

5.7. Design temporary structures, including roads, when industrial activity cannot be avoided within
500 m of mountain sheep habitat. Roads should be strategically located and built to facilitate

effective removal, wherever possible.

5.7.1.

5.7.2.

5.7.3.

5.7.4.

Permanently decommission all temporary roads or structures in and adjacent (within
500 m) to mountain sheep habitat immediately following industrial development
activities.

Fully de-build roads and spurs once use is no longer required by re-contouring, de-
compacting and restoring vegetation to its original state and species wherever possible.

Deactivate and reclaim non-essential roads and trails using native vegetation.

Where roads can be deactivated near licks (i.e. within 500 m of mineral licks), do so as
soon as possible and consider motorized vehicle restrictions (including ATVs).

5.8. Establish and maintain road use and maintenance procedures within 500 m of important

winter ranges.

5.8.1.

5.8.2.

209, 210
Establish, maintain and enforce low speed limits on roads and trails that are within 500
m of important winter ranges.

If ungulates are travelling on plowed roads, ensure frequent escape breaks are created
in the bermed snow to allow animals to exit the road to avoid vehicular traffic.

5.9. Adopt the principle of adaptive management and employ the best appropriate methods to

reduce development impacts to mountain sheep.

211,212

Avoid displacing mountain sheep and minimize direct and indirect mortality on mountain sheep

populations.

6.1. Follow risk timing windows when planning and conducting development activities in or near
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6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

mountain sheep habitats.

To apply a precautionary approach, aerial operations include both helicopter and fixed-wing
aircraft. Compliance of pilots and co-operation of operators and companies is requested.

Review and apply designations and associated General Wildlife Measures to activities that

might impact bighorn and thinhorn sheep habitat.”** *'*

Develop and implement access management plans (pre- and post-development) that include
deactivation recommendations and recommendations to minimize vehicle access, habitat
alienation and abandonment, disturbance to mountain sheep, vulnerability to hunters and the
spread of invasive species.’*

Co-ordinate planning, development and deactivation schedules for all development activities
with other users if possible. Use existing linear corridors and shared access to minimize the

creation of new access routes.”*®*"/

Limit helicopter and fixed-wing flights by following, at minimum, this set of buffers and

... 218,219,220, 221, 222
activities.

6.6.1. Maintain a 2000 m minimum horizontal no fly zone from mountain sheep habitat
features such as mineral licks and watering holes, rutting and lambing areas, winter
range and narrow migration corridors.

6.6.2. Maintain a 400 m above ground level over-flight elevation.

6.6.3. Avoid circling over or near all winter ranges.

6.6.4. Maintain a 100 m above ground level minimum altitude for inventory.

6.6.5. Take immediate action to increase separation distances when animals react to aircraft.
6.6.6. Fly more than 3.5 km from known sheep ranges whenever possible.223’ 224

6.6.7. Avoid helicopter landing areas within 2000 m of confirmed natal areas.

6.6.8. Restrict all direct approaches to animals: this is considered harassment and is illegal
under the Wildlife Act.

6.6.9. Do not approach or fly over special features such as mineral licks, animal aggregations
and lambing areas.

Where helicopter support is required for an approved activity adjacent or within a portion of
sheep habitat, flight paths to and from the approved activity area must avoid all steep cliff
faces that may be used as escape terrain, as well as other high use areas, such as mineral licks
and resting areas. Monitoring by a qualified biologist is to be used in this situation to redirect
or temporarily curtail activities in the interest of minimizing disturbance to the animals.

Page 62




6.8. Minimize cumulative impacts of helicopter-supported construction activities in or near sheep
habitat. These activities displace sheep and result in the loss of those habitats for the duration
of the activity.

6.9. Reduce and eliminate, where possible, the contact of other livestock with mountain sheep.
Within 16 km of known mountain sheep ranges, exclude domestic sheep and goats to

minimize disease transmission and competition for forage.zzs' 226,227

6.9.1. Maintain access control measures, fencing or other strategies when in or near mountain sheep
habitats during all phases of development activities.

6.10. Restrict dogs on critical mountain sheep habitat when occupied.’®

7. Avoid contaminating mountain sheep habitat.

7.1. Manage all waste products, during all project phases, so that contamination of water and
vegetation does not occur due to development activities.?*

7.1.1. Waste products include, but are not limited to, all fuels, camp wastes, drilling waste,
waste water, herbicides, pesticides, etc.

7.1.2. Consider alternatives to road salts or dust control chemicals where run-off could impact
water quality.

7.1.3. Follow appropriate fuel management regulations and guidelines.

8. Restore habitats to a condition that provides a similar level of functional mountain sheep habitat
as before any industrial activity took place.

8.1. Restore habitat as soon as possible following development.

8.2. Deactivate linear features as soon as possible after the cessation of development (i.e. at the
end of construction phase if possible).

8.2.1. Replant linear features with native species.

8.2.2. Make impassible to predators by creating large, long and frequent rough piles of coarse
woody debris, rocks, stumps, etc. along the length of the linear feature until vegetation
recovery makes the feature unusable.

8.2.3. Provide visual breaks along edges of linear features until such time as they are fully
restored to original condition. Features include berms, dense conifer planting, rough
piles of coarse woody debris, rocks, stumps, etc.

8.2.4. Block off linear features at the intersection with pipeline right-of-ways or other linear
features to minimize utility to predators.
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8.2.5. Reshape slopes, open drainage systems and stabilize for erosion.

8.3. When clearing land, prevent the establishment and spread of invasive species by re-vegetating
disturbed areas as soon as possible using native plants, as disturbed ground is often conducive
to invasive species. Never plant invasive or non-native plants. As part of the ongoing
monitoring of the project, examination of the project area for the occurrence of invasive
species must be undertaken and their occurrence addressed.

Develop a monitoring and adaptive management plan to monitor the effectiveness of measures
to avoid, minimize and restore.

9.1. The proponent is responsible for carrying out relevant monitoring to ensure that mitigation
measures are implemented as planned and are effective at meeting the intended objectives to
reduce impacts on mountain sheep and mountain sheep habitat. Planning for monitoring must
be done at an early phase of the project and revised as required as the project develops.
Monitoring objectives and commitments must be established prior to finalization of the
mitigation plan.

9.2. The type and degree of monitoring should be proportional to the degree of risk to mountain
sheep and uncertainty around efficacy of mitigation measures (e.g. the greater the
uncertainty associated with a mitigation measure, the greater the need to monitor the
implementation and effectiveness of the measure).

9.3. Monitoring must be planned and carried out by an appropriately qualified professional
knowledgeable in wildlife ecology, and all data must be shared with the province to facilitate
future management. Further, monitoring results should be used to improve the approach to
mitigation for the current project activity or development and, if appropriate, future
mitigation opportunities.

9.4. Generally, monitoring of implementation and effectiveness of mitigation measures should
include the following considerations:

9.4.1. Focus on changes over time to all mountain sheep components and indicators (as
outlined in Table 1). Monitoring plans should be designed to identify project effects as
distinct effects from other projects or stochastic events.

9.4.2. Use a before-and-after control study design.
9.4.3. Use modeling as part of the monitoring suite of tools.

9.4.4. Prioritize monitoring based on an assessment of the likelihood of the effectiveness of
proposed mitigation and the severity of the impact on mountain sheep, and their
habitat.

9.4.5. Employ principles of adaptive management to improve effectiveness of mitigation and
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to mitigate unforeseen impacts.

10. Risk timing windows for mountain sheep.

The following are region-specific risk timing windows for the Peace, Omineca and Skeena regions for
activities in or near mountain sheep and wild mountain habitat. The late winter and birthing period,
occurring from mid-January to mid-July, is identified as critical. The winter/rut period is identified as a
cautionary timing window.*3% 2%

All regions:
Low risk: July 16" — November 14"
Critical: January 15" — July 15"

Caution: November 15" — January 14™

e Low risk: Restrictions would not normally apply. Where ground conditions permit, plan
development activities within these timeframes. Best management practices/strategies apply.

e Caution: Operators should avoid development activities during these timeframes. Aerial activities
should adhere to guidelines. In the event that working within a cautionary window is unavoidable,
proponent must contact an appropriate qualified professional to discuss alternatives, and potential
mitigation and monitoring plans. A referral to work in this window must be accompanied by a
rationale, mitigation and monitoring plan.

e Critical: Development activities are not appropriate during this timeframe. Aerial activities should
adhere to guidelines. In the event that working within a critical window is unavoidable, proponent
must contact an appropriate qualified professional to discuss alternatives, and potential mitigation
and monitoring plans. A referral to work in this window must be accompanied by a rationale,
mitigation and monitoring plan.

2.1.6 Bison

The one herd of plains bison (Bison bison bison) in British Columbia is listed as threatened under
the federal Species at Risk Act (SARA) and, as such, requires federal recovery planning efforts
and a provincial range plan. Wood bison (Bison bison athabascae) are listed as a species of
special concern under SARA. Provincially, the extant, free-ranging populations of plains bison
have not been ranked as they are an introduced population, but the wood bison is red-listed (at
significant risk of extinction).

The Province of British Columbia is responsible for the management of wild, free-ranging bison
within its boundaries, and guidance is required to help inform appropriate management actions
within the North Area. The management direction comes from the management plan for wood
bison in B.C.>** and can generally be rephrased as, “to maintain or increase bison populations to
contribute to species recovery and maintain habitats and ecological conditions that allow
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populations to be self-sustaining.” Management objectives that have been identified in the
context of this direction and development include:

1. to contribute to the recovery of bison in North America;

2. to preserve the genetic integrity and diversity of each subspecies of bison;
3. to maintain the disease-free status of free-ranging bison;
4

to allow bison to increase to a level that would allow for long-term sustainable human
use.

The five herds of free-ranging bison (Bison bison) in British Columbia all exist in the North Area,
and there are a large number of domestic herds throughout the province. The wild, free-
ranging bison are divided into two subspecies based on genetic*** and morphological
differences: plains and wood. Morphologically, the plains bison are smaller in stature and
lighter in mass than wood bison and have well-developed chaps on front legs and a denser,
thicker bonnet of hair between the horns and on the throat (Gates et.al. 2010). Both subspecies
are grazing specialists and their diets are composed primarily of grass, grass-like plants and
herbaceous growth.”** Wolves are the primary predator of bison, but black and grizzly bears are
also responsible for some mortality.**”

Plains bison exist in only one herd and location in British Columbia: the Pink Mountain herd.
The herd was an accidental introduction of plains bison to an area outside the historical range
of the subspecies.?*® The herd has since grown to become the largest free-ranging, disease-free
herd of plains bison in Canada. A narrow band of historic plains bison range exists in B.C. on the
western slopes of the Rocky Mountains, but is not currently occupied by free-ranging bison.”’
Individuals from the herd spend the majority of their time at low elevation in forest clearings,
but will, to a lesser extent, use subalpine and alpine areas in all seasons. The herd is hunted by
licensed and First Nations hunters. There is substantial dietary overlap between plains bison
and other grazers, such as elk?® 2 and potentially Stone’s sheep that occupy overlapping
range with the Pink Mountain herd.

Wood bison only occur in the North Area in British Columbia and can be found in four herds:
Nordquist, Nahanni, Hay-Zama and Etthithun. All the populations are reintroductions within
historic range following extirpation in the late 1800s and early 1900s**° and all of them cross
provincial or territorial boundaries. Each herd is small and occupies a restricted range, such that
the majority of historic range is not currently occupied. The Nordquist and Etthihun herds make
extensive use of anthropogenically disturbed habitats, such as road edges and seismic lines,
while the Nahanni and Hay-Zama herds are more often found in areas with less human
presence. Seasonal migrations tend to be shorter distances than plains bison, but wandering
mature males may cover several hundred kilometres. There is little dietary overlap between
wood bison and other ungulates (moose and caribou) that use similar ranges, but range
expansion of elk could result in interspecific competition for resources.

Threats to bison

The threats to bison populations are similar for both subspecies. While all bison herds in B.C.
are thought to be disease-free, one of the primary threats to the herds are domestic cattle-
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borne diseases bovine brucellosis and tuberculosis.?** The Pink Mountain and Etthithun herds
potentially range into areas with domestic bison and cattle farms increasing the risk of disease
transfer.

In addition to disease, genetic mixing with domestic bison or cattle is possible resulting in loss
of pure bison genes. Interbreeding between bison subspecies would also lead to reduction of
the purity of the subspecies. Bison herds in British Columbia are small and at risk of extirpation
or large-scale population declines from stochastic events such as severe winters, forest fires
and mass drowning.

Due to the close association with roads by many of the herds in B.C., collisions with motor
vehicles can be a limiting factor to populations. In particular, the Nordquist herd spends the
majority of its time on or near a major highway and up to 15 percent of the population has
been lost in a single year due to motor vehicle collisions.”** There is a regulated hunt by
licensed hunters for plains bison, but currently no regulated hunt exists in B.C. for wood bison.
Illegal harvest from all herds could have negative consequences for population growth and
recovery.

Injury or death of bison associated with industrial facility infrastructure is a concern in areas
where attractants (such anthropogenic mineral concentrations, water holes and agronomic
plant species) exist.*?

Bison management objectives:

e Maintain suitable, connected bison habitat and its functional integrity.
e Avoid or minimize free-ranging bison interaction with domestic bison and cattle.
e Maintain separation between subspecies of free-ranging bison.

e Maintain the long-term viability of bison populations.

Guidance for bison management:

1. Identify bison habitat and historic and current bison use of those habitats within the
proposed footprint of the activity and its area of influence.

1.1. Compile and review existing information on core habitat within the project area to
inform bison use. Information may include, but is not limited to, high elevation
winter ranges, core bison habitat, kernel analyses® and other existing habitat
modeling and mapping, telemetry locations, known migration corridors, known and
potential migration corridors, habitat features (e.g. mineral licks) and calving
habitats.

® Kernel analyses available for Etthithun and Nordquist herds. Kernel maps can be acquired from the wildlife section in Fort St.
John (daniel.lirette@gov.bc.ca).
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1.2. Review herd ranges, boundaries of wolf packs that overlap with bison habitat and
where these data exist.

1.3. If appropriate mapping does not exist, the proponent should compile the existing
information on bison habitat into a spatial format using known, standardized
methodology at a meaningful scale and detail, such as through interpretation of
ecological mapping.

1.4. Inventory stand-level habitat features for bison using both remote and field data
obtained by qualified professionals knowledgeable in bison ecology. Inventory
should include small-scale features and habitat elements within the immediate
development area as well as stand-level features across the affected landscape.

2. Identify bison indicators.

2.1. Indicators should be assessed separately for the two bison subspecies (and in some
cases for each herd) found in the North Area to ensure that unique habitat use is
captured in the assessment. Key indicators include:

2.1.1. amount and condition of habitat

2.1.2. abundance and distribution of suitable winter and/or summer habitat (low
and high elevation habitat for bison should be considered separately due to
the unique use patterns)

2.1.3. proportion of disturbed habitat

2.1.4. proximity to domestic bison and cattle

2.1.5. population structure and dynamics

2.1.6. density of wolves

2.1.7. bison population size

2.1.8. bison adult survival

2.1.9. bison calf survival

2.1.10. bison population lambda

3. Identify the impacts of proposed activities on bison and bison habitat.

3.1. Quantify the amount of habitat lost or adversely affected by the project footprint or
through sensory disturbance. This should include an evaluation of the project
footprint against spatial files for bison (core and matrix habitat as above).

3.2. Identify the duration of sensory disturbance (e.g. only during construction or
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throughout project timeline) and sources of sensory disturbance (e.g. compressor
stations).

3.3. Identify potential impacts of the development project’s footprint on predator-prey
dynamics.

3.4.Quantify the increased risk of bison range expansion to overlap with domestic bison
or cattle within regional study area, which is to be determined by proponents. A
supporting rationale for this regional study area determination should accompany
any mitigation plan.

4. Avoid or minimize new disturbance to important habitats.
4.1. Use previously disturbed areas and existing access.

4.2. Employ alternate means of development to avoid and minimize surface
disturbance.

4.3. Manage activities to occur in area-based clusters so that vegetation clearing and
disturbances occur during as short a timeframe as possible.

4.4. Maintain known and potential wildlife features (e.g. wallows, mineral licks and
associated wildlife trails) in a natural state and ensure bison have access to them
during high-use seasons (April to October).

4.5. Identify wallows and mineral lick locations, type, extent of use and relative
availability of licks in the area.

4.6. Avoid physical destruction of mineral lick sites and connecting wildlife trails in the
area.

4.7. For existing roads or other linear features near wildlife habitat features, minimize
use and disturbance during critical-use periods by using risk timing windows.

4.8. Avoid disruptions to drainage and groundwater near mineral licks and wildlife
habitat features.

4.9. Protect and avoid degradation to wetland habitats.

4.9.1. Consult Wetland Ways (2009) for best management practices to minimize
site-specific impacts of development on wetland habitats.

4.9.2. Place linear developments and associated facilities away from wetlands. Avoid
constructing access roads and trails through wetlands.

4.9.3. Employ alternate means of development (e.g. horizontal drilling) to avoid and

" http://www.env.gov.bc.ca/wld/documents/bmp/wetlandways2009/wetlandways_docintro.html
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minimize impacts to wetland areas.

4.9.4. Locate worksites outside riparian areas and manage surface water flows to
prevent sediment and contaminants from entering wetlands.

4.9.5. Design, install and maintain wetland road crossings to provide passage of
surface and subsurface water. Clear-span bridges are the preferred crossing
option.

4.9.6. Use vegetation management control techniques to minimize unnecessary
impacts to wetland features and functions.

Avoid creating suitable habitat and travel corridors into, or adjacent to, domestic
bison or cattle locations.

5.1. Minimize facilitation of bison migration into developed areas and areas with
domestic bison and cattle.

5.2. Maintain an undisturbed buffer zone between areas used by free-ranging bison and
domestic bison and cattle.’*

5.3. Deactivate roads to discourage the introduction of domestic livestock grazing in
cleared areas.

5.4. Use fencing and road barriers in locations that will discourage migration towards
domestic bison and cattle.

Avoid displacing bison and minimize direct and indirect mortality on bison
populations.

6.1. Plan all activities in and around bison habitat to occur only outside risk timing
windows for bison.

6.2. Limit collision-related mortality (e.g. facilitate wildlife movement around roads,
post speed limits, particularly in high wildlife-use areas, and post bison warning
signs).

6.2.1. Establish (and enforce use of) road restrictions and road safety protocols,
including traffic calling, speed restrictions, convoying and posting of roads
with appropriate signage.

6.2.2. Manage roadside vegetation to minimize grazing potential close to active
roads.

6.2.3. Manage roadside snow to minimize use of roads as travel corridors by bison.
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6.3. Manage recreational access (motorized and non-motorized).

6.3.1.
6.3.2.

6.3.3.

Avoid providing access to remote or previously inaccessible areas.

Limit public access beyond specific control points on a year-round or seasonal
basis (e.g. use access control structures, partial or full deactivation, bridge
removal or vegetation management to deter unregulated use).

Deactivate temporarily unused roads by leaving them in a condition to
discourage motorized access and to make passage by predators difficult.

6.4. Avoid the establishment of road systems with “circle” or “loop” routes.

6.5. Avoid conflict with bison at camps, facilities and work sites.

6.5.1.
6.5.2.

6.5.3.

Plan locations of camps or facilities away from important bison habitat.

Fence camps and facilities to exclude bison for the safety of workers and
bison.

Establish clear response protocols for encounters with bison on work sites or
roads.

6.6. Avoid project-related displacement of bison.

6.6.1.
6.6.2.
6.6.3.
6.6.4.
6.6.5.

Reduce project-related noise.

Apply best management practices during all phases of development.8
Apply best management practices for aircraft operations.’

Have a qualified professional on site during construction activities.

Implement a program to monitor wildlife sightings and ensure that a stop-
work order is in place in the event that bison are observed within the
development area.

Restore habitats to a condition that provides a similar level of functional bison habitat

as before any industrial activity took place.

7.1. Restore habitat as soon as possible following development.

7.2. Fully de-build roads and spurs once use is no longer required by re-contouring, de-

compacting and restoring vegetation to its original state and species wherever

8

http://www.env.gov.bc.ca/esd/distdata/Peace_Region_Wildlife_Values/Industrial_Sectors/Best Management_Practi

ces/
9

http://www.env.gov.bc.ca/esd/distdata/Peace_Region_Wildlife_Values/Industrial_Sectors/Best_Management_Practi
ces/AircraftBMPJul%2015'08.pdf
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7.3.

possible.
7.2.1. Replant linear features.
7.2.2. Reshape slopes, open drainage systems and stabilize for erosion.

When clearing land, prevent the establishment and spread of invasive species by re-
vegetating disturbed areas as soon as possible using native plants, as disturbed
ground is often conducive to invasive species. Never plant invasive or non-native
plants. As part of the ongoing monitoring of the project, examination of the project
area for the occurrence of invasive species must be undertaken and their
occurrence addressed.

Develop a monitoring and adaptive management plan to monitor the effectiveness of

measures to avoid, minimize and restore.

8.1.

8.2.

8.3.

8.4.

The proponent is responsible for carrying out relevant monitoring to ensure that
mitigation measures are implemented as planned and are effective at meeting the
intended objectives to reduce impacts on bison and bison habitat. Planning for
monitoring must be done at an early phase of the project, and revised as required
as the project develops. Monitoring objectives and commitments must be
established prior to finalization of the mitigation plan.

The type and degree of monitoring should be proportional to the degree of risk to

bison and uncertainty around efficacy of mitigation measures (e.g. the greater the

uncertainty associated with a mitigation measure, the greater the need to monitor
the implementation and effectiveness of the measure).

Monitoring must be planned and carried out by an appropriately qualified
professional knowledgeable in bison ecology, and all data must be shared with the
province to facilitate future management of the subject bison herds. Further,
monitoring results should be used to improve the approach to mitigation for the
current project activity or development and, if appropriate, future mitigation
opportunities.

Generally, monitoring of implementation and effectiveness of mitigation measures
should include the following considerations:

8.4.1. Focus on changes over time to all bison components and indicators (as
outlined in Table 1). Monitoring plans should be designed to identify project
effects as distinct effects from other projects or stochastic events.

8.4.2. Use a before-and-after control study design.
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8.4.3. Use modeling as part of the monitoring suite of tools.

8.4.4. Prioritize monitoring based on an assessment of the likelihood of the
effectiveness of proposed mitigation and the severity of the impact on bison
and bison habitat.

8.4.5. Employs principles of adaptive management to improve effectiveness of
mitigation and to mitigate unforeseen impacts.

9. Risk timing windows for bison.

The following are region-specific risk timing windows for the Peace, Omineca and Skeena
regions for activities in or near bison or bison habitat.

All regions:

Low risk: July 16" — January 14"
Caution: January 15" — April 14"
Critical: April 15" — July 15™"

Low risk: Restrictions would not normally apply. Where ground conditions permit, plan
development activities within these timeframes. Best management practices and
strategies apply.

Caution: Operators should avoid development activities during these timeframes. Aerial
activities should adhere to guidelines. In the event that working within a cautionary
window is unavoidable, proponent must contact an appropriate qualified professional
to discuss alternatives, as well as potential mitigation and monitoring plans. A referral to
work in this window must be accompanied by a rationale, mitigation and monitoring
plan.

Critical: Development activities are not appropriate during this timeframe. Aerial
activities should adhere to guidelines. In the event that working within a critical window
is unavoidable, proponents must contact an appropriate qualified professional to
discuss alternatives, as well as potential mitigation and monitoring plans. A referral to
work in this window must be accompanied by a rationale, mitigation and monitoring
plan.

2.2, Grizzly bear

The grizzly bear (Ursus arctos) is a blue-listed Identified Wildlife species in British Columbia

245

and is a species of special concern under the federal Committee on the Status of Endangered
wildlife in Canada (COSEWIC).2** 2’ The species includes both the coastal (brown bear) and
interior ecoytypes. Status and trend of grizzly bear populations varies widely across 56 Grizzly
Bear Population Units (GBPUs) in B.C., from highly threatened and genetically isolated groups
to well-linked, healthy meta-populations. In the Fort St. John and Dawson Creek area of the
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Peace lowlands, as well as in the southern Cascades and south-westernmost portions of B.C.,
grizzly bears have been extirpated; this area represents approximately 10 percent of their
former range in B.C.2%8 249 Although there are nine threatened GBPUs in southern B.C,, all
GBPUs are currently considered viable in the North Area. COSEWIC has assessed the Western
Canadian meta-population as remaining stable since its initial ranking in 1991,25°despite
evidence of localized declines at the more local GBPU level in B.C. and Alberta. % 2°% 253,254,255
Conservation and management objectives vary by GBPU and may include recovery and
restoration, sport hunting, ecotourism, viewing, and the reduction of human-bear conflicts.
Conservation objectives and effective strategies are necessary to ensure resource development
activities do not threaten the viability or continuity of grizzly bear populations through either
direct effects on bears or indirect effects on bear habitat.

The Grizzly Bear Conservation Strategy (GBCS), released in 1995 by the Province of B.C.,
outlines the province’s goals and objectives to address the major issues of, 1) loss and
alienation of grizzly bear habitat, 2) interactions with humans, and 3) international
considerations. The first goal, “to maintain in perpetuity the diversity and abundance of grizzly
bears and the ecosystems on which they depend throughout British Columbia,” and second
goal, “to improve the management of grizzly bears and their interactions with humans by
modifying incompatible human activities and by improving the management and regulation of
hunting,” are particularly relevant to development activities.

Wherever they reside, there is a concern about how land management and resource use affect
the welfare of grizzly bear populations and the habitats they depend on, often with a focus on
the incremental risks from various sources of human-caused mortality. Such concerns have
necessitated the development of a standardized approach to assessing the direct, indirect and
cumulative environmental impacts on grizzly bears in British Columbia.?® This document is a
component of that standardization.

There is considerable seasonable variation in the food sources of grizzly bears across home
ranges, and this results in significant seasonal movements across the landscape as the bears
move between areas of abundant food resources. Grizzly bears use the full landscape and have
specific needs at a variety of scales. Habitat mitigation strategies for work in bear habitat must
focus at each of the landscape level, stand level and smaller-scale feature or habitat-element
level, taking into consideration local grizzly bear movements, which may vary somewhat in
timing, depending on conditions in any given year.

In British Columbia, grizzly bears travel to find seasonal foods, mates and denning sites. The
total area a bear uses, its home range, is generally smaller on the coast than in the interior and
smaller for females with and without cubs than for adult males. Studies in British Columbia
indicate that female grizzly gears have home ranges of 25 to 200 km? and adult males have
ranges of 60 to 700 km? or more. Grizzly bears, by their nature, are concurrently selecting home
ranges within subregions, stands within home ranges, microsites or communities within stands
and forage species, beds, den sites or mark trees within microsites. Individual home ranges
have extensive overlap as bears move about their home ranges in response to the availability of
mates, the protection of offspring, the avoidance of human influence and the seasonal
availability of a wide range of forage opportunities.
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Abundant food sources are often spatially disjunct; therefore, grizzly bears often make
considerable seasonal movements to obtain sufficient resources for their survival (see Table 1
for a summarized account of typical seasonal use of features; note that this serves as a general
guide only and does not accurately reflect specific timing or habitat use for bears across the
North Area). There are considerable differences in the feeding patterns and seasonal
movements across the North Area, given the differing landscapes, climates, phenology and
available timing of non-plant food resources. In general, in the spring, grizzly bears follow the
receding snowline, frequenting avalanche tracks, meadow and wetland complexes, riparian
areas and estuaries to feed on vegetation. Throughout the summer months, interior bears in
particular will use subalpine parkland meadows extensively for digging corms, hunting and
feeding on berries and vegetation. Other important foraging features include dry southern
exposed slopes and an array of vegetation complexes, including early-seral and old-growth
forest stands that produce substantial berry crops. Mid-seral conifer-dominated forests are
typically low quality grizzly bear habitat because of their lack of productive understories.

In the winter months, grizzly bears retreat to winter dens that they typically dig out on steep
slopes where snow accumulates, although hollow trees or crevices may also be used or
modified for denning. Den sites may occur on well-drained slopes at high elevations and are
often on north-facing slopes (although dens have been confirmed on all aspects). Most dens are
selected under the cover of tall shrubs (birch or willow) or trees, whose root systems support

the ceilings.

Table 3: Typical seasonal habitat features.*

257, 258

Season Start End Feature/habitat type Activity

Mid- to late- January March Den sites Birthing

winter

Spring April (March- | June Wetland meadows Feeding on early vegetation

May) (graminoids, roots)
Spring April (March- | June Shorelines / estuaries / Feeding on early vegetation
May) floodplain forests (graminoids, roots, bark, etc.)
Spring April (March- June Avalanche chutes Feeding on early vegetation (Indian
May) hellebore, roots, etc.)

Spring April June Various / calving grounds Interior bears feed on winter-
weakened—and later, calving—
ungulates (interior bears)

Late spring / late-April June Various (including, but not Breeding

summer limited to, exposed ridges)

Summer mid-June August Various—food sources are Feeding on berries, bark, insects,

dispersed across landscape

small mammals, ungulates, carrion,
etc.
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Late summer July September Vaccinium and soopalalie Feeding on berries
patches (young cutblocks and
other areas with significant
berry crops)

Fall mid-August October Spawning grounds of Feeding on spawning salmonids
(November) stream/river systems
Early winter October November Den sites Implantation of fertilized eggs
(November) (December)
Winter October April (March- Den sites Winter aestivation (“hibernation”)

(November) May)

*Seasonal habitat use/value, availability and use features, movements, timing of life requisites all need to be
evaluated on a project-specific basis.

Threats to grizzly bears

Historically, the greatest cause of population declines in North American grizzly bears was
conversion of land for agriculture and their control as predators on livestock. Currently, threats
to surviving grizzly bear populations include both continued habitat loss (including direct losses
from habitat conversion and resource use, as well as the habitat-degrading effects of
fragmentation, access and loss or decline of food resources), alienation or displacement from
preferred habitats and direct mortality (hunting, poaching, road/rail collisions and human-bear
conflicts); the incremental, cumulative effects of “minor” losses may be significant. Grizzly
bears have low reproductive rates, which makes population recovery from excess mortalities
difficult (typically understood threshold level of less than six percent of the population per year
for viable population units). The effects on population of mortality and habitat degradation are
exacerbated by high site fidelity—in particular to female home ranges. In British Columbia, the

most important variable in estimating population trend is the survivorship of adult and subadult
females 259, 260, 261, 262, 263, 264

Most grizzlies die from human-related causes. Increased road access has been linked to
increased bear mortality through high human-bear encounter rates and the higher lethality of
some of these encounters.?®” It is therefore foremost that development activities maintain a
focus on eliminating direct mortality effects throughout all stages of project activity and,
secondly, that developments not contribute to habitat loss or degradation that are contrary to
meeting grizzly bear population objectives. Selection of appropriate units to manage and
evaluate impacts to grizzly bears is proposed to occur at the landscape level of female home
ranges (within GBPUs). Adult female survivorship, and therefore mortality risk, is the critical
component of survival of grizzly bear populations. Female home ranges are the appropriate
regional scale to manage and assess impacts to grizzly bear populations and habitats.

Development activities through all phases of work have the potential to impact grizzly bear
populations, depending on the location, nature, duration and extent of activities. Strategies at
both the landscape and the stand scale are provided to avoid and minimize impacts to grizzly
bears and their important habitats across home ranges. Generally, the greatest risk posed by
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industrial development projects to grizzly bears is through impacts directly related to access.
This issue is one that should be addressed at both the landscape and the stand scale. For
example, open road density thresholds can be applied within each landscape unit (e.g. <0.6
km/km?) and with respect to core security objectives. At the stand level, roads should not be
located near important seasonal habitats or open habitats. If there are no practicable
alternatives, those habitats should be shielded by roadside vegetated buffers.

Establishment of date-specific risk timing windows are of limited use for this species across the
North Area, as bears must adapt to annual fluctuations in the timing and abundance of their
various food resources (e.g. berry crops, salmon runs, etc.), as well as unpredictable weather
patterns (e.g. the nature and timing of winter weather, vegetation emergence, forage plant
phenology, etc.). As individuals, grizzly bears are intelligent and adaptable omnivores whose
choices are individual and thus not completely predictable in a changing landscape.
Nevertheless, as a management guide, cautionary and critical timing windows are provided
following the objectives in this document, with the intent that these are applied and managed
in consultation with a qualified professional biologist.

In some areas of the province, proposed Wildlife Habitat Areas have been delineated, centred
on critical habitat features (at the time of writing this document, none are as yet legally ordered
in the Skeena, Omineca or Peace regions);*® these proposed WHAs may serve as a guide for
avoiding disturbance to some important habitats, but should not be regarded as a complete
inventory of areas where grizzly bear management or mitigation strategies should occur, as
grizzly bears are a species with broad ecological needs and very large home ranges.

The province is currently working on a framework for cumulative effects integration into major
project decision making. Regardless, planning around spatial parameters for important grizzly
bear habitats and restricting public access will allow for the greatest reduction in longer-term
impacts on individuals and populations. Grizzly bears, because of their wide-ranging use of the
landscape, are readily affected by all types of use and users of an area, including industrial
developments, forestry and agricultural operations, hunting, recreation and road effects, in
addition to regional-scale effects (e.g. climate change, pests/pathogens, changes to fisheries
resources, etc.). Cumulative effects of all existing and potential users of the landscape should
be carefully considered during industrial planning and development.

Strategies and best management practices, outlined by objective in the following tables, are
recommended towards avoiding and minimizing impacts to grizzly bear populations and
habitats due to industrial development activities. There may be project-specific situations that
are not addressed in this document, and the lack of specific direction should in no way be
misconstrued that programs to mitigate impacts are not required.

Grizzly bear management objectives:

e Mitigate direct and indirect mortality threats to grizzly bears at the landscape level.
e Prevent or minimize incremental grizzly bear mortality risk.

e Minimize human disturbances and access.
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e Maintain landscape-level forage supply.

e Maintain functional integrity of grizzly bear habitat and access to habitat features across

scales and through time.

e Protect seasonally important stand- and feature-level habitats for grizzly bears.

Guidance for grizzly bear management:

1. Identify grizzly bear habitat and current use of those habitats within the proposed project

footprint and area of influence.

1.1. Directly map seasonally important stand-level habitats, where feasible.

1.1.1.

1.1.2.

1.1.3.

Compile and review existing information on grizzly bears, including habitat
capability, suitability and effectiveness mapping on either side of the linear
corridor. If appropriate mapping does not exist, develop it using known,
standardized methodology at a meaningful scale and detail, such as through
interpretation of ecological mapping.

Conduct mapping at a landscape scale to enable context setting for site-specific
decision-making (i.e. how much of that type is available as alternative habitat if
any one stand is lost or alienated by the development footprint).

Conduct standardized population linkage zone analysis; assessment may include
previous grizzly linkage work in the area, genetic analyses from either side of
linear corridor (evidence of current fracture), topographical analysis to
supplement habitat mapping (movement more likely across V-shaped than U-
shaped valley), current road, trail and railway use or traffic volume, annual and
daily timing and frequency, current and historic wildlife collision history along
potential fracture (i.e. corridor, road, etc.), land use and ownership along
potential fracture, grizzly bear mortality records (by location and circumstance),
reliable sightings and potential for climate change-induced dispersal and
migration (put grizzly linkage objective into climate change context for all species

267
and ecosystems).”®

1.2. Inventory stand-level habitat features for grizzly bears using both remote and field data

obtained by qualified professionals knowledgeable in grizzly bear ecology. Inventory

should include small-scale features and habitat elements within the immediate

development area as well as stand-level features across the affected landscape.

1.3. Create appropriately sized forested buffers as part of the habitat protection regime for

seasonally important stand-level habitats. Buffers 1) protect the ecological integrity of

the seasonally important forage area, 2) provide escape and thermal cover for bears
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using the foraging area and 3) link to other secure movement corridors across the
landscape (e.g. along riparian areas).

1.4. Ensure wind firmness and visual screening when creating forested buffers.

1.5. Assess and monitor seasonal use of features and habitat elements. A qualified
environmental professional should be consulted regarding timing of activities in
proximity to important habitat features (i.e. whether activities are acceptable at the
time or should be delayed or otherwise mitigated to accommodate specific grizzly bear
habitat use).

Identify grizzly bear indicators within the project areas. Key indicators include:
2.1. amount and condition of habitat

2.2. habitat effectiveness

2.3. core habitat

2.4. forage supply

2.5. linear feature density calculated at female home range scale

2.6. population structure and dynamics

2.7. mortality risk

2.8. population size

2.9. adult female survival

2.10. population lambda

Identify the impacts of proposed activities on grizzly bear and grizzly bear habitat, and
design mitigation measures.

3.1.Quantify the amount of habitat lost or adversely affected by project footprint or
through sensory disturbance. This should include an evaluation of project footprint
against spatial files for grizzly bears (core and matrix habitat).

3.2.ldentify duration of sensory disturbance (e.g. only during construction or throughout
project timeline) and sources of sensory disturbance (e.g. compressor stations).

3.3.Quantify the increase in the density of linear features (e.g. roads, trails, pipeline right-of-
ways, seismic lines) within the regional study area, which is to be determined by the
proponent.

3.4.Design and commit to implementation of mitigation measures. (Noting that some of the
following mitigation is proposed for project offset and may not be proponent
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responsibility.) Activities may potentially include, but are not limited to:*®®
3.4.1. Motorized access management planning.
3.4.2. Highway or road overpass, underpass considerations.
3.4.3. Wildlife fencing (including electrification if required).
3.4.4. Removal or management of all corridor attractants.

3.4.5. Education about need for linkage (with focus on prevention of mortality of
dispersers or seasonal migrators).

3.4.6. Develop a project-specific motorized access plan.

3.4.7. Manipulate road corridor design (no pullouts, parking areas, rest areas, etc.
other than those necessary for road safety).

3.4.8. Extremely careful management of all wildlife road kill and carcass removal.

3.4.9. Human-bear conflict management plan specific for project area (e.g. response
protocols may include a higher tolerance of human interaction).

3.4.10. Offset through habitat restoration or enhancement away from corridor.

3.4.11. Monitoring protocols (remote cameras, track work, hair collection, GPS collaring
and monitoring).

Avoid or minimize new disturbance to important habitats.

4.1.

4.2.

4.3.

Maintain and protect winter den areas®® >’° by identifying suitable den habitat for
grizzly bear. More than one winter den site used within the previous two years within
two hectares of one another indicates an important winter site (aspect, drainage,
substrate, security and snow cover may be optimal). Development activities in such
areas should be cautious, anticipating active denning and thus adhering to risk timing
windows for these areas.

If an occupied winter den is found, issue a stop work order in the area around the den

site for the duration of occupancy of sufficient distance to ensure activities will not

271

disturb the denning bear (minimum 60 m).”"~ This includes restricting motorized and

non-motorized access to the area, as well as industrial activity.

Maintain and protect stand-level features and habitat elements (coarse woody debris,

mark trees, mark trails, beds and bedding areas, waIIows).272

4.3.1. Locate—and avoid wherever possible—all grizzly bear habitat elements.

4.3.2. Use bear marking as a potential indicator of habitat value (typically, the greater

Page 80




4.3.3.

4.3.4.

the frequency and intensity of marking, the higher the value of the adjacent
habitats).

Incorporate bedding areas and mark trails that are located adjacent to seasonally
important habitat features into reserve designs (e.g. within windfirm forested
buffers).

Stop work immediately in areas where adult females with cubs are observed
using seasonally important habitats.

Maintain or improve important habitat features, such as forage and berry patches, and

ensure grizzly bears have access to them during high-use seasons.

5.1. Implement stand-level practices across the landscape, while tracking them collectively

at the landscape level, to improve forage production on impacted landbases.

5.2. Participate in management of seral-stage temporal and spatial distribution on forested

landbase that the project impacts. Activities can include prescribed fire on high-
capability berry habitats.

5.3. Protect understory (specifically berry-producing vegetation) during land clearing and

development activities.

5.4. Apply stand-level management measures to retain berry-producing habitats. Strategies

may include:

5.4.1.

5.4.2.

5.4.3.

5.4.4.

5.4.5.

5.4.6.

5.4.7.

Reduce stocking standards in forest regeneration prescriptions on selected site
series to manage for fewer commercial stems of conifers (of higher individual
piece value) on gap/cluster arrangement.

Promote incremental silvicultural activities, such as pre-commercial thinning and
pruning on selected site series.

Promote hardwood management (cottonwood, alder, birch, maple) as another
means of ensuring berry supply on managed landscapes.

Prevent application of defoliant herbicides or, if applied, ensure targeted ground
application only (no broadcast) to achieve crop species release.

Ensure manual brushing is targeted only at direct competitors in forest
plantations

Avoid re-vegetation for erosion control with attractive bear forage species (no
clover, for example) and use native species only.

Do not use domestic sheep or goats for vegetation management in occupied
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grizzly bear ranges.

5.5. Monitor seral-stage distribution: the greater the departure from the range of natural
variation the greater the need for management intervention to ensure stable
landscape-level berry supply.

5.6. Monitor berry production at permanent plots and consider links to climate change
monitoring and prediction of increased risk of human-bear conflicts in the event of a
berry crop failure.

5.7. Although there is no official requirement to offset residual impacts for projects,
proponents should consider habitat contributions to grizzly bear management to help
offset residual impacts of development.

5.7.1.0pportunities exist for financial and/or habitat contributions to improve social
license for individual projects, including habitat offsets to help compensate for
impacts, alteration or direct loss of habitats.

5.7.2.Major project impacts can be offset through adjacent prescribed fire to produce
and maintain berry patches.

6. Avoid increasing access to or within grizzly bear habitat.

6.1. Build and maintain as few new roads or trails as possible in occupied grizzly bear
territory. Open road density in any given occupied grizzly bear territory should remain
below 0.6 km/km?.

6.1.1. Consider alternative access (e.g. helicopter) where feasible to access areas
without existing road access.

6.1.2. Locate new roads away from important bear habitats. Carefully plan road
pullouts, passing lanes and parking, construction staging areas or recreational
campsites so that they are not in conflict with important bear features or
migration routes.

6.1.3. Attempt to keep new road development to a single side of a given valley.

6.1.4. Prevent design of loop roads where linear developments transect two previously
unconnected road networks.

6.1.5. Ensure a wind firm visual screen (e.g. a forested buffer or unbrushed shrub area)
is maintained along new roads and other linear corridors.

6.2. Manage public access, preventing increased access to remote areas wherever possible.
Limit public access beyond specific control points on a year-round or seasonal basis
(e.g. control motorized access using manned gates, partial or full deactivation, bridge
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6.3.

6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

removal, winter maintenance or vegetation management to deter unregulated use).

Fully de-build roads and spurs once use is no longer required: re-contour, de-compact
and restore vegetation to its original state and species wherever possible.

Promote visual screening on existing roads (i.e. deliberate vegetation management) to
prevent line-of-sight visibility from roads to bears.

Formalize road-killed wildlife carcass removal and management programs, particularly
for ungulates and livestock.

Establish (and enforce use of) road restrictions and road safety protocols including
traffic calling, speed restrictions, convoying and/or posting of roads with appropriate
signage. Areas of high wildlife use (e.g. established bear trails or movement corridors)
should have reduced speed limits.

Monitor and document traffic volumes and road use before, during and after
construction, identifying public versus industrial users where possible (e.g. using
manned gates or remote cameras).

Consider offset by managing for no net increase in km of open roads in planning cell
(close open roads elsewhere in planning cell to compensate for new project roads).

Consult with a qualified professional for site-specific risk timing windows when
planning and conducting development activities in proximity to grizzly bear habitat
features.

Avoid displacing grizzly bears and minimize direct and indirect mortality on grizzly bear

populations.

7.1. Apply risk timing windows for all activities.

7.2. Aerial operations using helicopter or fixed-wing aircraft can disturb bears by displacing
them from feeding, resting or travelling and may cause bears stress, thus reducing their
survival and fecundity. Maintain a minimum of 500 m line-of-sight distance from areas
where grizzly bears are known to be present and in proximity to known or potential den
sites during the denning period.

7.3. Do not approach or fly over animals: this is harassment and is illegal under the Wildlife
Act.

7.4. Development activities, roads and camps or other facilities can disturb grizzly bears and

affect survival. Increased human access to occupied bear territory significantly
increases bear mortality and degrades or fractures habitat. Science-based best
management practices are well established to mitigate many of these potential
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impacts.m' 274

Minimize bear-human interactions.

8.1. Develop appropriate road, camp and worksite strategies to prevent bear contact, food
conditioning, human habituation and conflict, and carefully monitor grizzly bear
sightings, issues and casualties to contribute to an adaptive management approach.

8.2. Plan locations of camps or facilities away from important bear habitats (Class 1 or 2)
and bear movement (typically riparian) corridors, considering long-term potential
impacts to the local grizzly bear population and the potential for human-bear
interactions.

8.3. Manage using spatial and temporal strategies for grizzly bears, focusing primarily
around the local timing of food resources and habitat features, and associated
movement corridors.

8.4. Ensure complete sanitization of remote camps and facilities (of any size) through bear-
proof containment and storage of attractants and use of incineration and electric
fencing where appropriate (emphasize the standards for all infrastructure and its
regular maintenance).

8.5. Formalize a human-bear conflict management plan and educate all contractors and
employees about bear safety and conflict prevention; apply penalties for violation of
protocols (e.g. deliberate bear feeding).

8.6. For persons on foot (i.e. non-motorized), maintain a sufficient distance to prevent
changes to a bear’s behaviour (less than 100 m in open areas).

8.7. Restrict recreational activities to designated areas. Do not permit employees or
contractors to hunt while on-site during either working or non-working hours. Establish
recreational areas and permissible activities in consultation with a qualified
professional biologist.

8.8. Do not allow pets in camps or other facilities.

8.9. Restrict firearms in camp (only a single firearm, located at camp only, in the control of
supervisor with appropriate training).

8.10. Treat all machine maintenance sites as potentially attractive to bears (lubricants, etc.).

8.11. Establish clear response protocols that include immediate reporting to, and
consultation with, conservation officers for all human-bear conflicts. Remove and
restore construction-related developments to deter continued human access and to
promote a return of the areas to wilderness habitat.
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Maintain connectivity between important habitats and avoid isolating grizzly bear
populations.

9.1. Identify and protect existing forest ecosystem networks—areas of habitat
connectivity—across landscapes wherein important stand-level habitats are linked
through Riparian Management Areas, Ungulate Winter Ranges, Wildlife Habitat Areas
(for bear or other species), Old Growth Management Areas, Wildlife Tree Patches or
other forest reserves or retention areas.

9.2. Identify areas with both upstream-downstream and upslope-downslope (cross-
elevation) connectivity early in planning stages; these should be kept intact wherever
possible.

9.3. Assess movement patterns that bears may be undertaking for seasonal movements.

9.4. Maintain the integrity of trails that maintain connectivity among discrete and seasonal
habitat features.

9.5. Maintain forested corridors between habitat features (where appropriate).

9.6. Avoid construction or maintenance of roads that fragment landscape-level travel
corridors.

9.7. Avoid permanent isolation of one grizzly bear population from another through road
development.

9.8. Consult a qualified professional biologist to determine whether seasonal road
restrictions are required to prevent disruption of movements and habituation of bears
to humans.

9.9. Reduce speed limits through active travel corridors.

9.10.Promote road deactivation, roadbed re-vegetation and other motorized access
restrictions.

9.11.Refine and adhere to temporal risk timing windows for all industrial- and development-
related activities in order to enable un-interrupted movement to and from seasonally
important habitats.

10.

Avoid contaminating grizzly bear habitat.

10.1. Manage all waste products, during all project phases, so that contamination of water
and vegetation does not occur due to development activities.?’>

10.1.1. Waste products include, but are not limited to, fuels, camp wastes, drilling
waste, waste water, herbicides, pesticides, etc.
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10.1.2. Consider alternatives to road salts or dust control chemicals where run-off could
impact water quality.

10.1.3. Follow appropriate fuel management regulations and guidelines.

11. Restore habitats to a condition that provides a similar level of functional habitat as before
any industrial activity took place.

11.1. Restore habitat as soon as possible following development.

11.2. Restore habitat to encourage the short term and long term development of grizzly
bear habitat

11.3. Deactivate linear features as soon as possible after the cessation of development (i.e.
at the end of construction phase if possible).

11.3.1.Replant linear features with native species.

11.3.2. Make impassible to predators by creating large, long and frequent rough piles of
coarse woody debris, rocks, stumps, etc. along the length of the linear feature
until vegetation recovery makes the feature unusable.

11.3.3. Provide visual breaks along edges of linear features until such time as they are
fully restored to original condition. Features include berms, dense conifer
planting, rough piles of coarse woody debris, rocks, stumps, etc.

11.3.4. Block off linear features at the intersection with pipeline right-of-ways or other
linear features to minimize utility to predators.

11.3.5.Reshape slopes, open drainage systems and stabilize for erosion.
11.3.6. Restore native plant communities.

11.4. Explore potential to restore areas not directly affected by proponents’ activities (e.g.
reduce the density of linear features in area to compensate for increase in linear
density associated with pipeline). This could involve establishing agreements with
other tenure holders.

11.5. When clearing land, prevent the establishment and spread of invasive species by re-
vegetating disturbed areas as soon as possible using native plants, as disturbed
ground is often conducive to invasive species. Never plant invasive or non-native
plants. As part of the ongoing monitoring of the project, examination of the project
area for the occurrence of invasive species must be undertaken and their occurrence
addressed.

12. Develop a monitoring and adaptive management plan to monitor the effectiveness of
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measures to avoid, minimize and restore.

12.1.
12.2.

12.3.

12.4.

12.5.

12.6.

Track mitigation strategies at the stand and landscape scale.

Establish thorough mortality and bear conflict record keeping and reporting; ensure a
system is in place whereby all grizzly bear sighting and encounter information from
all workers is collected, integrated, monitored and reported.

The proponent is responsible for carrying out relevant monitoring to ensure that
mitigation measures are implemented as planned and are effective at meeting the
intended objectives to reduce impacts on grizzly bear and grizzly bear habitat.
Planning for monitoring must be done at an early phase of the project, and revised as
required as the project develops. Monitoring objectives and commitments must be
established prior to finalization of the mitigation plan.

The type and degree of monitoring should be proportional to the degree of risk to
grizzly bear and uncertainty around efficacy of mitigation measures (e.g. the greater
the uncertainty associated with a mitigation measure, the greater the need to
monitor the implementation and effectiveness of the measure).

Monitoring must be planned and carried out by an appropriately qualified
professional knowledgeable in grizzly bear ecology, and all data must be shared with
the province to facilitate future management of the subject grizzly bears. Further,
monitoring results should be used to improve the approach to mitigation for the
current project activity or development and, if appropriate, future mitigation
opportunities.

Generally, monitoring of implementation and effectiveness of mitigation measures
should include the following considerations:

12.6.1. Focus on changes over time to all grizzly bear components and indicators (as

outlined in Table 1). Monitoring plans should be designed to identify project
effects as distinct effects from other projects or stochastic events.

12.6.2. Use a before-and-after control study design.

12.6.3. Use modeling as part of the monitoring suite of tools.

12.6.4. Prioritize monitoring based on an assessment of the likelihood of the

12.7.

effectiveness of proposed mitigation and the severity of the impact on grizzly
bears and grizzly bear habitat.

Employ principles of adaptive management to improve effectiveness of mitigation
and to mitigate unforeseen impacts.
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13. Risk timing windows™’ for grizzly bears.

To facilitate management, the following critical and cautionary periods are suggested, based on
best available information at this time.

A critical period is identified in mid- to late-winter for birthing (which occurs during winter
denning) as well as the full denning period (early through late winter); cautionary timing
windows apply to important feeding activities and are specific to habitat features on the
landscape at which grizzly bears congregate (e.g. spawning grounds) or which form important
local food sources (e.g. spring foraging sites).”’® 2’7 278

* For the following cautionary foraging windows, each period and activity is identified broadly.
Local foraging and seasonal movement patterns must be worked through on a detailed,
ecotype-specific basis when undertaking planning, management and mitigation activities.

There are no low-risk timing periods for grizzly bear.
Caution:
Early spring foraging: April through mid-June.

e Avoid working in wetlands, avalanche tracts or low-lying skunk cabbage forests
where bears consume early vegetation upon emergence from winter dens.

e Avoid work in proximity to calving ungulates.

Summer foraging: High-elevation feeding (interior eco-regions), June through August.
e Use caution and, where possible, avoid activities in high-value forage areas.
e Maintain sufficient distance from bears so as not to disrupt their activities.

Fall foraging: Caution—Salmonid feeding aggregations, mid-August through
October. (Run times are species and area specific. Consult local information sources
for fisheries information.)

e Do not operate in or adjacent to stream or river systems while they host spawning

salmonids.

Berry feeding: July through October

e Where possible, avoid activities in and adjacent to habitat with high concentrations
of berries when fruits are mature. Consult a qualified professional biologist to assist
in identifying location and site-specific timing.

¢ Maintain sufficient distance from feeding bears so as not to disrupt their activities.

Critical:

1% The risk timing windows for grizzly bears provide seasonal risk periods set through a generalization across the
North Area; area-specific variation may occur and proponents should develop more localized strategies and timing
windows as required.
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Winter denning: October through the end of winter conditions (March to May).

e Do not operate in well-drained, high-elevation slopes during the critical period.
e Do not cut large trees potentially housing denning bears.

Birthing: January through March.

e Do not operate in well-drained, high-elevation slopes.

e Do not cut large trees with potential denning bears during this critical period.

e Low risk: Restrictions would not normally apply. Where ground conditions permit, plan
development activities within these timeframes. Best management practices strategies

apply.

e Caution: Operators should avoid development activities during these timeframes. In the
event that working within a cautionary window is unavoidable, proponents must contact an
appropriate qualified professional to discuss alternatives, along with potential mitigation
and monitoring plans. A referral to work in this window must be accompanied by a
rationale, mitigation and monitoring plan.

e Critical: Development activities are not appropriate during this timeframe. In the event that
working within a critical window is unavoidable, proponents must contact an appropriate
qualified professional to discuss alternatives, along with potential mitigation and monitoring
plans. A referral to work in this window must be accompanied by a rationale, mitigation and
monitoring plan.

2.3 Furbearers

Furbearers are identified as a group of animals that can be trapped and harvested. Within this
document, they are represented by the wolverine, fisher and American or Pacific marten. The
responsibility for managing the fur resources of British Columbia is shared between the
Ministry of Forests, Land and Natural Resource Operations and licensed trappers. Within this
group, both the fisher and the wolverine occur in the North Area are Identified Wildlife and
species at risk and, as such, have species-specific management guidelines. American marten is
not a listed species; however, it is often included as a valued component in environmental
assessments because of its importance to trapping and First Nations. For this reason, objectives
and strategies are included for marten.

Coarse woody debris is an essential habitat component for many furbearers, though not all (e.g.
wolverine, minks, river otters). Significant gains in minimizing impacts to furbearers can be
made through conservation and fostering of coarse woody debris.?”

2.3.1 Wolverine

Wolverines (Gulo gulo) are a blue-listed species in British Columbia and the western Canadian
population of wolverines is considered to be of a species of special concern (COSEWIC 2002).%°
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Under the provincial Wildlife Act, wolverines are protected from killing, wounding and taking,
and legal harvest for their pelts is regulated as a Class 2 furbearer under B.C.’s Fur Management
Program.281

The Province of British Columbia is responsible for the management of wolverine within its
boundaries, and guidance is required to help inform appropriate management actions. The
Identified Wildlife Provisions as outlined in the Accounts and Measures for Managing Identified
Wildlife — Wolverine (2004) outlines the management direction for wolverine in British
Columbia.?®% 2% 284 Effective management of wolverine habitat needs to occur at the landscape
scale and the goal is to manage for successful conservation of this species across its current and
historic range in the province. To achieve this goal, management must include maintaining
refugia (i.e. areas with limited resource and recreational activities and trapping), seasonal
foraging areas, secure denning sites, adequate movement corridors and limiting mortality
within populations. Management objectives for this species in the North Area with respect to
development include:

1. maintain suitable, connected habitats and refugia;
2. mitigate threats to wolverines and their habitats; and
3. minimize development impacts on wolverine populations and health.

Wolverines occur in most regions of British Columbia, with the highest predicted population
densities in the interior mountainous areas. Core areas of well-distributed, interconnected and
seasonally important habitats of very large home ranges are required. Wolverines are found
from valley bottoms and riparian areas up to alpine environments. Habitat use by wolverines is
likely defined by the distribution of their food, including carrion, as well as habitat/structure for
denning and response to human disturbance. Female wolverines are also influenced by greater
vulnerability to predation risk during the denning period. Wolverines require habitat variables
that occur at large scales®’ (e.g. home ranges in the Omenica: males 1366 km?, females
405km?).%®® Habitat use is somewhat segregated by sex and age class, mature males being
found in more mature forests, females in both young and mature forests. Availability of food
items and cover, correlated to the structural diversity of habitats at higher elevations, is a key
factor to home range quality. Wolverine will exploit varying elevation areas if sufficient prey is
available. Some studies have noted that wolverines are associated with the habitats of their
ungulate food items. 287 288289, 290, 291, 292,293, 294 1 5 6 range territories are large and they can
travel great distances in a short period of time. If food availability is plentiful, wolverines will
exhibit residency behaviour and tighter home ranges, notably among females. The prey-base
for wolverine is broad and encompasses all ungulates, hoary marmots, snowshoe hares, grouse,
ptarmigan and other small bird and mammal prey.?®> %

Availability of resident and natal den sites can be a limiting factor. Denning commences
between mid-February and early March and occurs generally in the subalpine in close proximity
to the treeline. Dens are constructed in boulders, under deadfall or in snow tunnels at higher
elevations. Adequate insulating snow cover that persists throughout the denning period and
proximity to kit rearing habitat are also important denning habitat characteristics, along with
proximity to abundant food sources during the denning period (usually caribou and
marmots).2?” 2%% 299 The importance of spring snow cover to successful wolverine natal denning
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is widely reported in the literature and suggests that wolverine have an “obligate association”
with spring snow cover.>® Snow acts as insulation from extreme weather as well as protection
from predators. Individual wolverines may reoccupy den sites or denning habitats for several
consecutive years.

Threats to wolverines

Wolverines, especially females with kits, are very vulnerable to human disturbance. Once a den
site is discovered, there is a reasonable chance that den displacement may occur given the
detection and sensitivity level of wolverines. During development activities, it is imperative that
any indications of localized wolverine activity close to treeline be perceived as a potential den
site and the area avoided for the rest of the season (see timing windows for specific dates).
Best management practices for wolverine den site avoidance is to ensure that vast tracks of
subalpine parkland (lower subalpine and treeline) are not subject to development activity
during the mid- to late-winter season and that public access is restricted (wilderness-type
access permitted) within these refugia areas.>*% 30%3%3

Human activities can also disrupt foraging behaviour and lead to the displacement of
wolverines. In some instances, human presence and activity should be limited in wolverine
habitat. Strategic trail closures and limits on the type and level of human use may mitigate the
negative impact of humans on wolverines *** 3%. The use of existing winter trails, as well as the
development of new trails, is likely to create negative impacts on wolverines.*®® When
managing recreational use of wolverine habitat, land managers have excluded use of denning
and foraging areas in the winter and limit access to these areas through the use of quotas and
weekend closures, and establishing 8 km buffer zones around predicted denning habitat.*®’
Increased industrial development across the range of wolverines in the North Area increases
habitat fragmentation. Transportation corridors act as barriers to movement and essentially
divide habitats and isolate populations. Human use, including winter recreation and the
presence of roads, reduced habitat value for wolverines in studies on habitat use in the
Omineca Region.308 Precautionary steps to protect habitat should be taken by creating and
maintaining quantitative map-based data on human use to enable consideration in future
habitat analysis, land use planning and habitat-supply forecasts, and to avoid industrial
development activities in and near denning habitat during the natal period. Due to gaps in
knowledge, adaptive management using professional judgment needs to be applied in
management approaches.

Refuge areas must be large enough to accommodate the wide home range of wolverines and
include travel corridors that allow for dispersal. Management for wolverine should occur at
multiple scales. Planning at the stand or small scale should account for food and denning
requirements, while planning at the landscape scale should address wolverines’ large home
range, travel and dispersal needs. In effect, maintenance of wolverine habitat will require a
broadly focused, integrated approach to land management that promotes and protects
biological diversity and richness and maintains the remote wilderness refuges that play a key
role in population dynamics as centers of dispersal to surrounding areas. Habitat management
for wolverines is not simple and requires attention to the total ecosystem, perhaps more so
than for any other species.
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Development activities through all phases of work have the potential to impact wolverine
depending on the location, duration and extent of activities. Careful planning for all
development activities and implementation of strategies and best management practices is
required to avoid and minimize impacts to wolverine, especially with respect to location,
timing, duration and access. Effective access management is critical to managing potential
impacts to populations, especially from indirect mortality (e.g. increased trapping pressure due
to increased access) due to development.

Wolverine management objectives:

e Maintain suitable connected habitats, natal den sites and refugia for wolverine.
e Minimize development impacts on wolverine populations and health.

¢ Minimize human disturbances and access.

Guidance for wolverine management:

1. Identify wolverine habitat and historic and current use of those habitats within the proposed
project footprint and area of influence.

1.1. Map and assess seasonally important wolverine habitats. Suitable habitat needs should be
assessed at the landscape scale and consider the critical components important for wolverine
occupation, such as suitable habitat for natal den sites, prey populations and large areas of
connected wilderness with suitable movement corridors.

1.1.1. Identify and map known and suitable maternal and natal den sites.
1.1.2. Identify suitable winter feeding habitat.
309, 310, 311, 312

1.2. Identify movement habitat for landscape connectivity.

1.2.1. Assess movement and dispersal habitat for wolverine within and between watersheds
and evaluate at the landscape scale.

1.3. Avoid physical destruction of wolverine natal denning habitats**® and consider critical timing
periods of natal denning and early rearing.

2. Identify wolverine indicators within the project areas. Key indicators include:
2.1. amount and condition of habitat
2.2. habitat effectiveness
2.3. core habitat

2.4. forage supply
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2.5. mortality risk

Identify the impacts of proposed activities on wolverine and wolverine habitat, and design
mitigation measures.

3.1. Quantify the amount of habitat lost or adversely affected by project footprint or through
sensory disturbance. This should include an evaluation of project footprint against spatial files
for wolverine (core and matrix habitat).

3.2. Identify duration of sensory disturbance (e.g. only during construction or throughout project
timeline) and sources of sensory disturbance (e.g. compressor stations).

3.3. Quantify the increase in the density of linear features (e.g. roads, trails, pipeline right-of-ways,
seismic lines) within the regional study area, which is to be determined by the proponent.

Avoid or minimize new disturbance to important habitats.

4.1. Maintain and protect winter den areas®'* *'> by identifying suitable den habitat for wolverine.
Development activities in such areas should be cautious, anticipating active denning and thus
adhering to risk timing windows for these areas.

4.2. If an occupied winter den is found, issue a stop work order in the area around the den site for
the duration of occupancy of sufficient distance to ensure activities will not disturb the denning
wolverine. This includes restricting motorized and non-motorized access to the area, as well as
industrial activity.

4.3. Maintain and protect stand-level features and habitat elements.*'
4.3.1. Locate, and avoid wherever possible, all wolverine habitat elements.

4.4. Stop work immediately in areas where adult females with kits are observed using seasonally
important habitats.

Avoid increasing access to or within wolverine habitat.

5.1. Minimize road access (both the number of km and the length of time active). Carefully plan and

deactivate roads both temporally and spatially. Where there is no alternative to road

development, follow risk timing windows for natal denning.317' 318,319

5.2. Do not develop permanent access roads into wolverine habitat. Minimize or avoid peripheral
road development in sensitive areas.

5.3. Apply access-control measures with timing restrictions.
5.4. Retain visual buffers along access routes.

5.5. Deactivate temporarily unused roads by leaving them in a condition to discourage motorized
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access.

5.6. Fully de-build roads and spurs once use is no longer required by re-contouring, de-compacting
and restoring vegetation to its original state and species wherever possible.

5.7. Where road development or linear corridors cannot be avoided, maintain landscape-level

320,321

connectivity to support wolverine movements. Some examples of stand-level strategies

used to support movement corridors are:

5.7.1. Retain riparian reserves and corridors to form linear arrangements for dispersal. Where
possible, do not isolate corridors.**?

5.7.2. Maintain forest and shrub cover adjacent to cleared areas.
5.7.3. Maintain, where possible, interconnected stands.

Avoid construction or maintenance of roads that fragment landscape-level travel corridors.

Avoid displacing wolverine and minimize direct and indirect mortality on wolverine populations.

7.1. Follow risk timing windows when planning and conducting development activities in proximity
to wolverine natal denning habitats.

7.2. Avoid motorized and non-motorized activities within 500 m of wolverine denning habitats from

January to June 2% 324,323

7.2.1. Avoid snow machine, ATV, snowcat or other motorized activities in this area.
7.2.2. Avoid development activities, including vegetation clearing or surveying during this time.

7.2.3. Ifadenis found occupied, stop work in area around den site for the duration of
occupancy. This includes restricting motorized and non-motorized access to the area as
well as industrial activity.

7.3. Apply the following aircraft operations guidelines for helicopter and fixed-wing flights:326

7.3.1. Limit helicopter and fixed-wing flights to a minimum of 200 m above ground level with

. . . . 27
no circling or direct approach of observed animals.?

7.3.2. Avoid helicopter landings within 2 km of known, predicted or observed den sites in the

critical timing window.>?

7.4. Do not locate facilities, construction camps or access roads in or adjacent to high-quality

. . 2
wolverine habitat.>*

Minimize human-wolverine interactions and avoid contaminating wolverine habitat.

8.1. Plan, manage and implement camp, facility and work sites to minimize impacts to wolverines.
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8.2. Ensure complete sanitization of remote camps and facilities (of any size) through bear-proof
containment and storage of attractants and use of incineration and electric fencing where
appropriate (emphasize the standards for all infrastructure and its regular maintenance).
Waste management programs must be enforced throughout the year.

8.3. Establish wildlife record keeping and reporting; ensure a system is in place whereby all sighting
and encounter information from all workers is collected, integrated and monitored and all
wildlife location data is submitted to FLNR.

8.4. Minimize contamination of prey from pesticide use and industrial spills.>*% 33!

Restore habitats to a condition that provides a similar level of functional habitat as before any
industrial activity took place.

9.1. Restore habitat as soon as possible following development (at the end of construction phase if
possible) to encourage the short-term and long-term development of wolverine habitat.

9.2. Deactivate linear features as soon as possible following development.
9.2.1. Replant linear features with native species.

9.2.2. Make impassible to predators by creating large, long and frequent rough piles of coarse
woody debris, rocks, stumps, etc. along the length of the linear feature until vegetation
recovery makes the feature unusable.

9.2.3. Provide visual breaks along edges of linear features until such time as they are fully
restored to original condition. Features include berms, dense conifer planting, rough
piles of coarse woody debris, rocks, stumps, etc.

9.2.4. Block off linear features at the intersection with pipeline right-of-ways or other linear
features to minimize utility to predators.

9.2.5. Reshape slopes, open drainage systems and stabilize for erosion.
9.2.6. Restore native plant communities.

9.3. Explore potential to restore areas not directly affected by proponents’ activities (e.g. reduce
the density of linear features in area to compensate for increase in linear density associated
with pipeline). This could involve establishing agreements with other tenure holders.

9.3.1. When clearing land, prevent the establishment and spread of invasive species by re-
vegetating disturbed areas as soon as possible using native plants, as disturbed ground is
often conducive to invasive species. Never plant invasive or non-native plants. As part of
the ongoing monitoring of the project, examination of the project area for the
occurrence of invasive species must be undertaken and their occurrence addressed.
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10. Develop a monitoring and adaptive management plan to monitor the effectiveness of measures

to avoid, minimize and restore.

10.1.

10.2.

10.3.

10.4.

The proponent is responsible for carrying out relevant monitoring to ensure that mitigation
measures are implemented as planned and are effective at meeting the intended objectives
to reduce impacts on wolverine and wolverine habitat. Planning for monitoring must be done
at an early phase of the project, and revised as required as the project develops. Monitoring
objectives and commitments must be established prior to finalization of the mitigation plan.

Monitoring must be planned and carried out by an appropriately qualified professional
knowledgeable in wolverine ecology, and all data must be shared with the province to
facilitate future management of wolverine. Further, monitoring results should be used to
improve the approach to mitigation for the current project activity or development and, if
appropriate, future mitigation opportunities.

The type and degree of monitoring should be proportional to the degree of risk to wolverine
and uncertainty around efficacy of mitigation measures (e.g. the greater the uncertainty
associated with a mitigation measure, the greater the need to monitor the implementation
and effectiveness of the measure).

Generally, monitoring of implementation and effectiveness of mitigation measures should
include the following considerations:

10.4.1. Focus on changes over time to all wolverine components and indicators (as outlined in

Table 1). Monitoring plans should be designed to identify project effects as distinct
effects from other projects or stochastic events.

10.4.2. Use a before-and-after control study design.

10.4.3. Use modeling as part of the monitoring suite of tools.

10.4.4. Prioritize monitoring based on an assessment of the likelihood of the effectiveness of

proposed mitigation and the severity of the impact on wolverines and wolverine habitat.

10.4.5. Track mitigation strategies at the stand and landscape scale.

10.4.6. Establish thorough mortality and wolverine conflict record keeping and reporting;

10.5.

ensure a system is in place whereby all wolverine sighting and encounter information
from workers is collected, integrated, monitored and reported.

Employ principles of adaptive management to improve effectiveness of mitigation and to
mitigate unforeseen impacts.

11. Risk timing windows for wolverine.

Risk timing windows for wolverine in the North Area are defined by the critical periods for wolverine,
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which encompass the natal and early-rearing or late-winter period. Wolverines breed between late
April and early September. Birthing occurs between late February and mid-March. Kits nurse for eight
to nine weeks, after which they leave the den but stay with mother for their first winter. Kits are
mobile by the end of June.***3%

All regions:
Low risk: August 2" — January 31°
Caution: June 30" — August 1%

Critical: February 1% — June 29" (Includes natal denning and early rearing/late winter.)

e Low risk: Restrictions would not normally apply. Where ground conditions permit, plan
development activities within these timeframes. Best management practices and strategies apply.

e Caution: Operators should avoid development activities during these timeframes. Aerial activities
should adhere to guidelines. In the event that working within a cautionary window is unavoidable,
proponent must contact an appropriate qualified professional to discuss alternatives, along with
potential mitigation and monitoring plans. A referral to work in this window must be accompanied
by a rationale, mitigation and monitoring plan.

e Critical: Development activities are not appropriate during this timeframe. Aerial activities should
adhere to guidelines. In the event that working within a critical window is unavoidable, proponents
must contact an appropriate qualified professional to discuss alternatives, along with potential
mitigation and monitoring plans. A referral to work in this window must be accompanied by a
rationale, mitigation and monitoring plan.

2.3.2 Fisher

Fishers (Pekania pennanti) are an ldentified Wildlife species in British Columbia and a species of
special concern (blue-listed) by British Columbia’s Conservation Data Centre. Fishers are
identified as Class 2 furbearers under B.C.’s Fur Management Program, are designated as
wildlife under the Wildlife Act and can only be hunted, trapped or killed under licence or
permit.334

The Province of British Columbia is responsible for the management of fishers within its
boundaries and guidance is required to help inform appropriate management actions in and
around fisher habitat. A goal of the Provincial Wildlife Program is to, “conserve species and
maintain the health of wildlife populations.” General management objectives identified for
fisher and fisher habitat in the North Area with respect to development include:

1. toretain, conserve or enhance natal, rearing, resting and foraging habitat for fishers;
2. to mitigate threats on fisher habitat; and
3. to minimize development impacts on fisher populations and health.

Fisher habitat relationships vary slightly across the different biogeoclimatic zones of B.C. due to
differing ecosystem composition, structural attributes and climate. Because of these
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differences, the habitat conditions that fulfill fisher habitat needs vary. These specific habitat
conditions by implementation area, grouped by biogeoclimatic zones, are available at
fisher.forrex.org.*> The implementation areas broadly defined by biogeoclimatic subzones
where fishers occur in the North Area include:

e Boreal: BWBSdk, BWBSmw, BWBSwk, Peace region SBSwk2
e Sub-boreal: SBSwk, SBSdh, SBSdk, SBSdw, SBSmc, SBSmh, SBSmk, SBSmm, SBSmw

A broad-scale map of the implementation areas for fisher and the fisher habitat management
tables for the boreal and sub-boreal areas are provided in Appendix C. The habitat
management tables list the high-quality stand attributes by implementation area and for
moist/wet and dry subzones for the sub-boreal area. This is a detailed outline of forest and tree
species, crown closure, basal area and stand-age attributes that are important for rearing and
breeding habitat, resting habitat and foraging habitat.

Fishers are wide-ranging, forest-dependent carnivores that occur at low densities throughout
the lowland forests of central and northeastern British Columbia and rarely in coastal
ecosystems.336' 337,338 1 B.C., fishers are often found in riparian and adjacent forests and,
although coniferous forests dominate most home ranges, deciduous stands are an integral
component of fisher habitat in all of western North America.*** 3% Structural attributes of old
forest that promote complex structure (such as large diameter trees, multilayered forest
canopy, trees with advanced decay and elevated large woody debris) are important in meeting
life requisites, such as rearing and resting habitat. Resting sites for fishers include rust brooms
in white spruce and black spruce, in addition to under coarse woody debris.**" 3% 3%

Fishers are closely tied to specific forest structures that provide protection from weather and
predators when rearing young and resting. These structures, such as trees with large cavities,
are usually rare across the landscape and are typically the result of natural processes that occur
in late-succession forests. Fishers rear their offspring during April to June in large, declining
black cottonwood, trembling aspen or balsam poplar trees.?** 34> 346

Fishers require movement habitat that provides safe and direct access to different areas of
their home range or to emigrate or disperse to a new home range. Safe movement habitat can
be supplied by tree cover and dense shrub cover. Overhead cover does not need to be
continuous, but openings more than 50 m**’ wide likely increase risk to fishers and highly
fragmented landscapes appear to limit their ability to disperse.>*® 3%

Threats to fisher

Important low-lying riparian habitats are vulnerable due to hydroelectric flooding, urban and
rural development, agricultural operations, forestry and other human development. Habitat for
fishers in British Columbia has undergone substantial anthropogenic change and these changes
have likely had considerable detrimental effect on fisher populations. Loss of forested habitat
from human development is considered the primary long-term threat to fisher populations
throughout their range. Loss, degradation or fragmentation of prime habitats causes
displacement or mortality. Fishers have been identified as having low to intermediate
resiliency, which means that fisher populations generally have a moderate capability to recover
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from a reduction in numbers. Key areas of concern for fisher management are natal den sites,
fragmentation of habitat and overharvest.**°

Fishers select resources at several spatial scales; thus, it is important to consider management
recommendations at all spatial scales including landscape, stand, patch and feature. Strategies
are presented where appropriate at the landscape and stand level.

Fisher management objectives:

e Retain, conserve or enhance natal, rearing, resting and foraging habitat for fishers.
e Mitigate threats and maintain functional integrity with regard to fisher habitat.
e Minimize human disturbances and access.

e Minimize development impacts on fisher populations and health.

Guidance for fisher management:

1. Identify fisher habitat and historic and current use of those habitats within the proposed project
footprint and area of influence. (Applicable to both the boreal and sub-boreal implementation
areas unless stated otherwise.)

1.1. All activities occurring in fisher habitat must consider the critical timing periods of natal
denning and early rearing.351’ 352,353

1.2. Compile, review, update and validate habitat suitability mapping and modeling.*>* 3> 3¢

Definitions of high-quality stands are provided in the fisher habitat management tables in
Appendix A and from fisher.forrex.org.

1.2.1. Identify and apply existing designations for fisher, such as Wildlife Habitat Areas and the

associated General Wildlife Measures.*” >

Designations are legal objectives or
measures established through orders and supersede best management practices, but
are limited to WHAs for fisher. For activities, areas or timing windows not included

under the legal orders, the strategies outlined in this document will apply. *>%3%°

1.2.2. Evaluate a measure of connectivity for movement corridors.

1.2.3. Inventory habitat use by fisher,>*" 3% 33

Identify important habitats such as maternal
and natal den sites, rearing and late winter ranges, and key habitat components such as

structural attributes for denning and resting.

1.3. Contact provincial carnivore specialist to acquire spatial data at 1:20,000 scale identifying high-
quality rearing, resting, foraging and movement habitat for fishers in B.C.

1.4. Identify and retain areas with high-quality breeding or rearing habitat.
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1.4.1. Boreal: Retain sufficient (minimum 20 percent) high-quality stands in 30 km? areas.

1.4.2. Sub-boreal: Retain sufficient high-quality stands in fisher home ranges. Refer to the sub-
boreal management table for targets (Appendix A).

1.5. Identify and retain areas with high-quality resting habitat (rust broom sites, branch limb sites,
cavity sites, coarse woody debris sites).

1.5.1. Boreal: Retain sufficient (minimum 6 percent) high-quality stands in 30 km? areas.

1.5.2. Sub-boreal: Retain sufficient high quality stands in fisher home ranges. Refer to the sub-
boreal management table for targets.

1.6. Identify and retain areas with high-quality foraging habitat.

1.6.1. Boreal: Retain sufficient high quality stands in 30 km? areas. Refer to the boreal
management table for targets.

1.6.2. Sub-boreal: Retain sufficient high quality stands in fisher home ranges. Refer to the sub-
boreal management table for targets.

364,365 and maintain forested

1.7. Identify and assess movement habitat for landscape connectivity
corridors between home ranges and areas within home ranges.

1.8. Avoid physical destruction of high-quality fisher habitats.>®

1.8.1. Maintain riparian reserves and management zones to form linear arrangements of
habitat that facilitate dispersal.

1.8.2. Avoid harvesting and clearing vegetation in fisher habitat.

Identify indicators within the project area. Key indicators include:
2.1. amount and condition of habitat

2.2. abundance and distribution of suitable denning habitat

2.3. mortality risk

2.4. population structure and dynamics

2.5. population size

2.6. population lambda

Maintain known and potential wildlife features in a natural state and ensure fisher have access to
them.

3.1. Retain trees with structural attributes important for fisher breeding, as well as suitable trees in

or adjacent to harvested areas in wind-firm retention areas. 367, 368,369,370
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3.1.1. Boreal: Large diameter trembling aspen and balsam poplar trees.

3.1.2. Sub-boreal: Large-diameter black cottonwood and trembling aspen trees with tree and
shrub cover surrounding.

3.2. Retain mature and old cottonwood, balsam poplar or aspen and large-diameter fir and spruce
along riparian and riparian-associated habitats.

3.2.1. Do not remove live trees that are more than 30 cm diameter at breast height, as they
are needed for the recruitment of new dens.

3.2.2. Avoid clearing of mature coniferous and riparian forest for facility development.
3.3. Retain suitable trees and structural attributes for resting habitat.>”*
3.3.1. Retain spruce trees with rust brooms for resting sites.

3.3.2. Retaining suitable rearing habitat will maintain structural attributes similar to some

resting habitat.

3.3.3. Retain natural accumulations of coarse woody debris using machine-free zones or create
piles of coarse woody debris using machinery. Manmade piles should generally be larger
than 20 m>.

3.4. Do not clear shrubs and coarse woody debris (structural components of foraging habitat) in
and adjacent to moderate- to high-value security and reproductive habitats.

3.5. Maintain movement habitat corridors.>’?

3.5.1. Apply riparian reserve zones, wildlife tree retention measures and coarse woody debris
piles to provide linear travel habitats with cover breaks less than 100 m in fisher habitats
and retain tree and shrub cover in gullies.

Avoid increasing access to or within fisher habitat.

4.1. Minimize or restrict road development in and adjacent to high-quality fisher habitat areas,
specifically into riparian and riparian-associated habitats. Do not construct roads or trails for
motorized access in high-quality fisher habitat.

4.2. Where there is no alternative to road development, apply road access restrictions to close
roads during critical time periods and avoid high-quality habitats.

4.3. Co-ordinate and manage access development for industrial users and development both
temporally and spatially when in or near fisher habitat. If roads are required near fisher
habitat:

4.3.1. Do not develop permanent access roads into fisher habitat.
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4.4,

4.3.2. Apply access control measures.
4.3.3. Retain visual buffers along access routes.

4.3.4. Deactivate temporarily unused roads by leaving them in a condition to discourage
motorized access.

4.3.5. Reclaim disturbed areas upon completion of development activities.

4.3.6. Where road development or linear corridors cannot be avoided, maintain connectivity
and riparian corridors to support fisher movements.

4.3.7. Retain riparian management areas and corridors to form linear arrangements for
dispersal.

4.3.8. Maintain forest and shrub cover adjacent to cleared areas.
4.3.9. Minimize clearing opening width when in or near high-value fisher habitat.

4.3.10. Maintain piles of coarse woody debris, spaced appropriately near openings without
restricting movement at the edge of openings.

4.3.11. Fully de-build roads and spurs once use is no longer required by re-contouring, de-
compacting and restoring vegetation to its original state and species wherever

possible.373

Do not place livestock attractants within high-quality fisher habitat, including Wildlife Habitat
Areas.

Avoid displacing fisher and minimize direct and indirect mortality on fisher populations.

5.1.

5.2.

5.3.

5.4.

5.5.
5.6.

Follow risk timing windows when planning and conducting development activities in proximity
to fisher habitats.?’* 37> 376

Review and apply Wildlife Habitat Area designations and the associated General Wildlife
Measures to activities that might impact fisher habitat.

Do not locate facilities and construction camps in or adjacent to high-quality fisher habitat,

including riparian forests.>”’

Restrict access within fisher habitats during critical time periods using risk timing windows.>”®
379, 380

Retain movement habitats between home ranges to facilitate dispersal movements.

Avoid vegetation-clearing activities in fisher habitat during critical timing windows to minimize
risk of destroying natal or resting trees or displacing or killing fisher during critical times;
habitats with structural attributes for maternal or natal dens and rearing habitat are to be
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avoided due to the high vulnerability of fisher and immobility of kits at this time.

6. Avoid contaminating fisher habitat.

6.1. Manage all waste products so that contamination of water, vegetation and animals does not
occur due to development activities (pre-construction, construction and operation phases).
This includes, but is not limited to, fuels, camp wastes, drilling waste, lubricants and waste
water.

6.2. Minimize contamination of small mammal prey by avoiding the use of pesticides and
preventing industrial spills.

6.3. Manage camp and construction site waste so that fisher and other animals do not become
habituated or problem wildlife.

6.3.1.Ensure complete sanitization of remote camps and facilities (of any size) through bear
proof containment and storage of attractants and use of incineration and electric fencing
where appropriate (emphasize the standards for all infrastructure and its regular
maintenance).

6.3.2.Discourage habituation and do not feed fisher or any other wild animals.

7. Restore habitats to a condition that provides a similar level of functional habitat as before any
industrial activity took place.

7.1. Restore habitat as soon as possible following development.

7.1.1. Restore areas to provide sufficient coarse woody debris to meet habitat needs of fisher.
Restore forest stands to encourage stand structural complexity.

7.1.2. Restore habitat to encourage habitat requirements for fisher.

7.2. Deactivate linear features as soon as possible after the cessation of development (i.e. at the
end of construction phase if possible).

7.2.1. Replant linear features with native species.

7.2.2. Provide visual breaks along edges of linear features until such time as they are fully
restored to original condition. Features include berms, dense conifer planting, rough
piles of coarse woody debris, rocks, stumps, etc.

7.2.3. Restore native plant communities.

8. Develop a monitoring and adaptive management plan to monitor the effectiveness of measures
to avoid, minimize and restore.

8.1. The proponent is responsible for carrying out relevant monitoring to ensure that mitigation
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measures are implemented as planned and are effective at meeting the intended objectives to
reduce impacts on fisher and fisher habitat. Planning for monitoring must be done at an early
phase of the project, and revised as required as the project develops. Monitoring objectives
and commitments must be established prior to finalization of the mitigation plan.

8.2. The type and degree of monitoring should be proportional to the degree of risk to fisher and
uncertainty around efficacy of mitigation measures (e.g. the greater the uncertainty associated
with a mitigation measure, the greater the need to monitor the implementation and
effectiveness of the measure).

8.3. Monitoring must be planned and carried out by an appropriately qualified professional
knowledgeable in fisher ecology, and all data must be shared with the province to facilitate
future fisher management. Further, monitoring results should be used to improve the
approach to mitigation for the current project activity or development and, if appropriate,
future mitigation opportunities.

8.4. Generally, monitoring of implementation and effectiveness of mitigation measures should
include the following considerations:

8.4.1. Focus on changes over time to all fisher components and indicators (as outlined in Table
1). Monitoring plans should be designed to identify project effects as distinct effects
from other projects or stochastic events.

8.4.2. Use a before-and-after control study design.
8.4.3. Use modeling as part of the monitoring suite of tools.

8.4.4. Prioritize monitoring based on an assessment of the likelihood of the effectiveness of
proposed mitigation and the severity of the impact on fisher and fisher habitat.

8.5. Employ principles of adaptive management to improve effectiveness of mitigation and to
mitigate unforeseen impacts.

9. Risk timing windows for fisher.

Risk timing windows for fishers in the North Area are defined by the critical periods for fisher that
encompass the natal and early rearing or late winter period. Parturition can occur as early as mid-

March, but den sites may be established prior to this and kits can remain in natal dens until June 81,382
383

All regions:
Low risk: August 2" — March 14
Caution: June 30" — August 1%

Critical: March 15 — June 30" (Includes natal and early rearing or late winter.)
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e Low risk: Restrictions would not normally apply. Where ground conditions permit, plan
development activities within these timeframes. Best management practices strategies apply.

e Caution: Operators should avoid development activities during these timeframes. Aerial activities
should adhere to guidelines. In the event that working within a cautionary window is unavoidable,
proponents must contact an appropriate qualified professional to discuss alternatives, along with
potential mitigation and monitoring plans. A referral to work in this window must be accompanied
by a rationale, mitigation and monitoring plan.

e Critical: Development activities are not appropriate during this timeframe. Aerial activities should
adhere to guidelines. In the event that working within a critical window is unavoidable, proponents
must contact an appropriate qualified professional to discuss alternatives and potential mitigation
and monitoring plans. A referral to work in this window must be accompanied by a rationale,
mitigation and monitoring plan.

2.3.3 American/Pacific marten

Two types of marten are recognized within British Columbia. The American marten (Martes
americana) occurs in central and interior B.C. and the Pacific marten (Martes caurina) along the
coastal portion, including the north coast in the Skeena Region with some overlap in range
between the two. The American and the Pacific marten are yellow-listed in British Columbia.*®*
Both species are managed the same and have similar general habitat and structural
requirements385 and will therefore have similar management objectives and strategies. For the
purposes of this report they are referred to as “marten.” Marten are identified as Class 1
furbearers under B.C.’s Fur Management Program and are designated as wildlife under the
Wildlife Act.*® Marten trapping remains important to British Columbia’s rural economy,
especially in remote communities. The largest numbers of trapped marten in British Columbia
come from the Omineca-Peace and Skeena regions.387

The Province of British Columbia is responsible for the management of marten and guidance is
required to help inform appropriate management actions in and around marten habitat. A goal
of the Provincial Wildlife Program is to, “conserve species and maintain the health of wildlife
populations.” General management objectives identified for marten and marten habitat in the
North Area with respect to development include:

1. to minimize threats on marten and marten habitat; and
2. to minimize development impacts on marten populations and health.

Marten select resources at different spatial scales, including region, home range, stand and site
scale.®® Marten home ranges consist of a series of late-succession, conifer-dominated stands in
the winter and natal seasons, especially those with complex physical structure near the ground
that is either contiguous or connected by adequate natural corridors. Forest preferred by
marten in winter is also used by fisher, mule deer, woodpeckers and other mature forest bird
species. Studies in the sub-boreal spruce zone found that marten select mixed-coniferous
stands with well-developed ground structure such as accumulations of coarse woody debris,
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including large logs and decaying stumps, shrubs and shade-tolerant seedlings. These late-
succession forests are an important part of the annual home range of marten and are more
critical during the winter season, 8% 390,391, 392,393

Marten are solitary, except for during the breeding season and while a mother is raising her
young. Marten kits are born after delayed implantation and this parturition usually occurs in
late winter or early spring (March and April). Marten are most vulnerable to disturbance and
development activities during the birthing, natal and maternal denning period. Female martens
and kits are usually associated with the natal and maternal dens for close to two months after
parturition. Mature coniferous forests provide the greatest winter cover and old-growth trees
and dead trees within these sites are often used for dens and resting.>** 3%>3%

Threats to marten

Marten populations are subjected to multiple forms of anthropogenic landscape change. In
central-interior B.C., forest harvesting levels remain high, particularly in response to the
mountain pine beetle epidemics. Harvested areas and access roads associated with vegetation-
clearing practices may result in distribution changes due to direct habitat loss or through
habitat fragmentation.>*” **® 3% |n addition to the immediate impacts of habitat loss, landscape
changes as a result of forest practices may result in long-term impacts to habitat with profound
effects on marten habitat and populations.*® There is potential for cumulative impacts from
increased access and habitat loss from additional development activities on the landscape.

Marten are easily trapped and susceptible to over-harvest because of their relatively low natal
and large home ranges.”®" %% When subjected to both habitat degradation and intense trapping
pressure, species’ resilience may decrease and populations may be compromised, especially in
managed landscapes where expanding road networks increase trapper access.

Marten habitat is not necessarily considered limiting; however, access to habitat for trapping
can impact populations. Management strategies should focus on managing access through
areas that marten inhabit and identifying ways to minimize impacts to habitat from
development through retaining structural components at the stand level,*0% 404

Marten management objectives:

e Minimize threats to marten and marten habitat.
e Minimize development impacts on marten habitats, populations and health.

e Maintain the long-term viability and health of populations.

Guidance for marten management:

1. Identify marten habitat and current uses of those habitats within the proposed project footprint
and area of influence.

1.1. Review, update and validate or refine habitat suitability mapping and modeling.
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1.1.1. Identify, assess and retain areas with suitable habitat for winter and natal periods.

1.1.2. Conduct site-specific habitat assessments and inventories to validate models and
mapping, and assess habitat use. Where insufficient information exists and must be
generated by the proponent, modeling approaches must be consistent with RISC
approaches and include a minimum 20 percent polygon ground-truthing to ensure the
model’s predictive accuracy.

1.1.3. Evaluate a measure of connectivity for movement corridors in the suitability modeling.
1.1.4. ldentify movement habitat for landscape connectivity.

1.1.5 Avoid physical destruction of high-quality marten habitats.

1.1.6 Maintain forested corridors between home ranges and areas within home ranges.
1.1.7 Avoid clearing of mature coniferous and riparian forest for facility development.

1.2. Retain complex structural attributes, such as natural accumulations of coarse woody debris
using machine-free zones or create piles of coarse woody debris. Manmade piles should be
generally similar to those recommended for fisher (more than 20 m?).

Identify marten indicators within the project area. Key indicators include:
2.1. amount and condition of habitat

2.2. abundance and distribution of suitable denning habitat

2.3. population structure and dynamics

2.4. mortality risk

2.5. population size

2.6. population lambda

Avoid or minimize new disturbance to important habitats.

3.1. Where road development or linear corridors cannot be avoided, maintain connectivity and
. . . . 405, 406, 407, 408, 4
riparian corridors to support marten movements and dispersal.*0* 406 407, 408,409

3.1.1. Retain riparian reserves, shrubs, coarse woody debris piles and corridors, as well as
practicing wildlife tree-retention measures, to form linear arrangements for dispersal.

3.1.2. Maintain forest and shrub cover adjacent to cleared areas.

3.1.3. Minimize clearing opening width when in or near mature or late-succession forest
habitat.

3.1.4. Maintain piles of coarse woody debris spaced appropriately near openings without
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restricting movement at the edge of openings.

3.1.5. Do not clear shrubs (structural components of foraging habitat) in and adjacent to
moderate- to high-value habitats.

3.1.6. Retain tree and shrub cover in gullies.

Avoid displacing marten and minimize direct and indirect mortality on marten populations.

4.1.Follow risk timing windows when planning and conducting development activities in proximity

to marten habitats. All activities occurring in marten habitat must consider the periods of natal

denning and early rearing.**® #1412 413,414,415

Avoid increasing access to or within marten habitat.
5.1. Access within marten habitat should consult risk timing windows.
5.2. Minimize the amount and duration of new access.

5.3. Fully de-build roads and spurs once use is no longer required by re-contouring, de-compacting

and restoring vegetation to its original state and species wherever possible.*!® 47418

5.4. Co-ordinate and manage access development for industrial users and development activities
both temporally and spatially when in or near high-value marten habitat. If roads are required:

5.4.1. Do not develop permanent access roads into marten habitat.
5.4.2. Apply access control measures to close roads or restrict access during natal denning.
5.4.3. Retain visual buffers along access routes.

5.4.4. Deactivate temporarily unused roads by leaving them in a condition to discourage
motorized access.

5.4.5. Reclaim disturbed areas upon completion of development activities.

Avoid contaminating marten habitat.

6.1. Manage all waste products so that contamination of water, vegetation and animals does not
occur due to development activities (pre-construction, construction and operation phases).
This includes, but is not limited to, fuels, camp wastes, drilling waste, lubricants and waste
water.

6.2. Minimize contamination of small mammal prey by avoiding the use of pesticides and
preventing industrial spills.

6.3. Manage camp and construction site waste so that marten and other animals do not become
habituated or problem wildlife.
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6.3.1. Ensure complete sanitization of remote camps and facilities (of any size) through bear
proof containment and storage of attractants and use of incineration and electric fencing
where appropriate (emphasize the standards for all infrastructure and its regular
maintenance).

6.3.2. Discourage habituation and do not feed marten or any other wild animals.

6.4. Avoid vegetation-clearing activities in marten habitat during natal denning to minimize risk of
destroying natal dens or displacing or killing marten during critical times. Habitats with
structural attributes for maternal or natal dens are to be avoided due to the high vulnerability
of marten and immobility of young at this time.

Restore habitats to a condition that provides a similar level of functional habitat as before any
industrial activity took place.

7.1. Restore habitat as soon as possible following development.

7.1.1. Restore areas to provide sufficient coarse woody debris to meet habitat needs of
marten. Restore forest stands to encourage stand structural complexity.

7.1.2. Restore habitat to encourage habitat requirements for marten.

7.2. Deactivate linear features as soon as possible after the cessation of development (i.e. at the
end of construction phase if possible).

7.2.1. Replant linear features with native species.

7.2.2. Provide visual breaks along edges of linear features until such time as they are fully
restored to original condition. Features include berms, dense conifer planting, rough
piles of coarse woody debris, rocks, stumps, etc.

7.2.3. Reshape slopes, open drainage systems and stabilize for erosion.

7.2.4. Restore native plant communities.

Develop a monitoring and adaptive management plan to monitor the effectiveness of measures
to avoid, minimize and restore.

8.1. The proponent is responsible for carrying out relevant monitoring to ensure that mitigation
measures are implemented as planned and are effective at meeting the intended objectives to
reduce impacts on marten and marten habitat. Planning for monitoring must be done at an
early phase of the project, and revised as required as the project develops. Monitoring
objectives and commitments must be established prior to finalization of the mitigation plan.

8.2. The type and degree of monitoring should be proportional to the degree of risk to marten and
uncertainty around efficacy of mitigation measures (e.g. the greater the uncertainty associated
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with a mitigation measure, the greater the need to monitor the implementation and
effectiveness of the measure).

8.3. Monitoring must be planned and carried out by an appropriately qualified professional
knowledgeable in marten ecology, and all data must be shared with the province to facilitate
future marten management. Further, monitoring results should be used to improve the
approach to mitigation for the current project activity or development and, if appropriate,
future mitigation opportunities.

8.4. Generally, monitoring of implementation and effectiveness of mitigation measures should
include the following considerations:

8.4.1. Focus on changes over time to all marten components and indicators (as outlined in
Table 1). Monitoring plans should be designed to identify project effects as distinct
effects from other projects or stochastic events.

8.4.2. Use a before-and-after control study design.
8.4.3. Use modeling as part of the monitoring suite of tools.

8.4.4. Prioritize monitoring based on an assessment of the likelihood of the effectiveness of
proposed mitigation and the severity of the impact on marten and marten habitat.

8.5. Employ principles of adaptive management to improve effectiveness of mitigation and to
mitigate unforeseen impacts.

9. Risk timing windows for marten.

Risk timing windows for marten in the North Area are defined by the cautionary periods for marten
that encompass the natal denning and early rearing to late winter period when dens are established
and marten kits are still in the den. 1% 420 421,422,423, 424

All regions:

Low risk: October 1% — February 28"

Caution: March 1* — Sept 30" (Includes natal denning and early rearing)

Critical: There are no critical risk timing windows for marten.

e Low risk: Restrictions would not normally apply. Where ground conditions permit, plan
development activities within these timeframes. Best management practices and strategies apply.

e Caution: Operators should avoid development activities during these timeframes. Aerial activities
should adhere to guidelines. In the event that working within a cautionary window is unavoidable,
proponents must contact an appropriate qualified professional to discuss alternatives, as well as
potential mitigation and monitoring plans. A referral to work in this window must be accompanied
by a rationale, mitigation and monitoring plan.
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e Critical: Development activities are not appropriate during this timeframe. Aerial activities should
adhere to guidelines. In the event that working within a critical window is unavoidable, proponent
must contact an appropriate qualified professional to discuss alternatives, as well as potential
mitigation and monitoring plans. A referral to work in this window must be accompanied by a
rationale, mitigation and monitoring plan.

2.4. Small mammals

British Columbia is home to a number of small mammals such as bats, squirrels, chipmunks,
voles, lemmings, pikas and mice, and they occupy a wide range of habitats from sea level to
alpine and from shrub-steppe to evergreen forest. The majority of the small mammals present
in the North Area are yellow-listed with the exception of several bat species, the collared pika
(blue-listed and a federal species of concern), tundra shrew (red-listed) and the meadow
jumping mouse alascensis subspecies (blue-listed). For such a diverse group of animals it is
difficult to generalize about the impacts of major developments, so an appropriate course of
action is to first identify which species are likely to occur in the area of activity, determine the
critical needs of those species present, and then develop specific guidelines to minimize or
prevent impacts. During phases of development, there may be potential impacts to small
mammal populations due to habitat loss for small, isolated populations in rare ecosystems and
due to rodent control in the construction and operation phases (e.g. camps, etc). Small
mammals that inhabit rare or sensitive ecosystems will potentially be impacted by
development activities, depending on location. Of this group of small mammals, bats require
specific guidance to minimize impacts to habitat features and avoid impacts during high-risk
times of year and sensitive life stages. Best management practices and strategies are provided
to avoid or minimize impacts.

2.4.1 Bats

There are 16 bat species normally found in B.C.; 11 of these occur in the North Area, of which
four are provincially and/or federally listed (eastern red bat, Keen’s myotis, little brown myotis
and northern myotis (Table 1). Keen’s long-eared myotis is the only bat in northern B.C.
currently designated as an Identified Wildlife species and, as such, has an associated accounts
and measures document identifying specific conservation measures and recommended
management practices.*?> Additional management guidelines are available for provincially
designated species or ecosystems at risk.

General management objectives identified for bats and their habitats in the North Area with
respect to development include:

e toidentify and protect important bat features; and
e to mitigate direct threats to bats.
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Table 3: Bat species in North Area and their current status.

426, 427

English Name Latin Name North Provincial Identified CF SARA COSEWIC
Area MoE Status Wildlife Priorities Status Status
Region(s)* (y/n)
Big brown bat Eptesicus Skeena Yellow (S5) N Goal 1: 6 - -
fuscus Omineca, Goal 2: 6
Peace
Goal 3: 6
Eastern red bat | Lasiurus Peace Red (S1) N Not - -
borealis assessed
Hoary bat Lasiurus Omineca, Yellow (S4) N Goal 1: 6 - -
cinereus Peace Goal 2: 2
Goal 3: 4
Silver-haired Lasionycteris Skeena, Yellow N Goal 1: 6 - -
bat noctivagans Omineca, (54S5) Goal 2: 2
Peace
Goal 3: 4
California Myotis Skeena Yellow N Goal 1: 5 - -
myotis californicus (54S5) Goal 2: 2
Goal 3: 4
Western long- Myotis evotis Skeena, Yellow N Goal 1: 5 - -
eared myotis Omineca, (54S5) Goal 2: 2
Peace
Goal 3:4
Keen’s myotis Myotis keenii Skeena Red (S1) Y Goal 1:1 Special Data
(Keen’s Iong- Goal 2: 6 Concern Deficient
eared myotis)
Goal 3:1
Little brown Myotis Skeena, Yellow (S4) N Goal 1: 6 - Endangered
myotis lucifugus Omineca, Goal 2: 6
Peace
Goal 3:5
Northern (long- | Myotis Skeena, Blue (S254) N Goal 1: 3 - Endangered
eared) myotis septentrionalis | Omineca, Goal 2: 6
Peace
Goal 3:2
Long-legged Myotis volans | Skeena, Yellow N Goal 1: 5 - -
myotis Omineca, (54s5) Goal 2: 4
Peace
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Goal 3:5

Yuma myotis Myotis Skeena Yellow (S5) N Goal 1: 6 - -
yumanensis Goal 2: 6
Goal 3: 6

*presence is either assumed or confirmed for listed region(s).

CF: Goal 1: to contribute to global efforts for species and ecosystem conservation; Goal 2: to prevent species and ecosystems from becoming at
risk; and Goal 3: to maintain the diversity of native species and ecosystems.

Large gaps in basic knowledge of many aspects of bat biology, including habitat use, seasonal
migration, reproduction and important life history timing, exist in the North Area 4?8 429,430,431,
432,433,434 Gjven this lack of information, greater responsibility lies on the proponent to collect
the necessary information to mitigate risk to bats from their development project.

Bats generally have large home ranges and varied habitat needs. Bats are specialists and, as
such, bat species may be limited in their ability to adapt to habitat change or loss because
habitat change may result in a loss of navigable habitat, loss of roosting sites and change in prey
species composition.435' 3¢ Therefore bats, in general, depend on coarse filter management to
maintain a variety of complex habitats, large old forests and features, plus the fine filter
management to protect small, identified specialized habitats for hibernacula and maternal
colonies. Fine filter habitats include hibernation sites and nursing sites.

Depending on species and locality, hibernacula may be located in caves, mineshafts, buildings,
tree cavities or under the bark of old-growth trees. Karst terrain may thus provide unique
habitat features for hibernation.**’

Threats to bats

Winter is a high-mortality period, and a bat’s first winter represents the period of highest
mortality risk during its lifespan. Winter bat mortality is strongly correlated with disturbance, as
waking during hibernation quickly depletes energy reserves.**® **° Disturbance to hibernation
sites of colonial species are especially vulnerable to white-nose syndrome introduction into the
bat colony. White-nose syndrome is a fungal pathogen whose movement may be facilitated by
humans, and which has decimated many Canadian bat populations. Pesticide use also poses
threats to bats and mitigation measures should be identified if pesticides are required.

Bat management objectives:

e |dentify and protect important bat features.
e Mitigate direct threats to bats.

e Minimize human access to known or suspected hibernacula or colonial roosting sites.

Guidance for bat management:

1. Identify bat habitat and current use of those habitats within the proposed project
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footprint and area of influence.

1.1.Inventory karst, limestone and geothermal active features (e.g. hot springs) in or
adjacent to the proposed project footprint, incorporating reviews for existing data and

local or expert knowledge.**°

1.1.1. Avoid development on or immediately adjacent to, karst or geothermal features.
For hot springs, a minimum undisturbed vegetative buffer of 30 m is appropriate.

1.1.2. Refer to B.C.’s Karst Management Handbook, experts and other resources to
assist in identification of karst landscapes and to provide appropriate
management input.

1.1.3. Identify known (proposed or legally designated) bat Wildlife Habitat Areas and
Wildlife Habitat Features.

1.2.Incorporate local and expert knowledge on important local bat features, where
available.

1.3.ldentify locations of historical drift mines or other relict mine features that may provide
bat habitat across the project area.

Identify bat indicators within the project area. Key indicators include:
2.1.amount and condition of habitat

2.2.abundance and distribution of suitable hibernacula habitat
2.3.population structure and dynamics

2.4. mortality risk

2.5.population size

2.6. population lambda

Avoid or minimize new disturbance to important habitats.
3.1.Include bats in wildlife management plans and educate workers and contractors.
3.2.Avoid physical destruction of known or suspected natural bat habitat features.

3.2.1. Ensure entrances to known or suspected natural bat features are not blocked as
a result of project activities (e.g. debris, blast rock).

3.3.Provide alternate habitat (e.g. bat boxes) if bats must be removed from a site (e.g. from
a building that is in use). If bats must be relocated, consult with a qualified professional
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biologist and obtain necessary permits.

3.4.Follow risk timing windows when planning and conducting development activities in or
near colonial sites (communal roosting, nursing or hibernaculum sites).

3.4.1. Note that buffer distances should be activity-dependent (e.g. blasting
disturbance versus clearing activities): Blasting within 1000 m of important
features should ensure sound concussion is less than 150 decibels, that the shock
wave is less than 1.5 p.s.i. and the peak particle velocity is less than 15
mm/second. No blasting should occur within 300 m of valuable bat habitat
features.

3.5.Avoid use of pesticides—particularly insecticides that have potential to bioaccumulate—
in all project areas.

4. Avoid increasing access to or within important bat habitat.

4.1.Limit the amount of road access and facilities in close proximity to important colonial
maternity or hibernation sites. Avoid construction of roads or facilities within 300 m of
important features.**!

4.1.1. Do not construct roads within or immediately adjacent to, important bat habitats
(minimum 100 m radius).

4.1.2. Prevent or minimize road access, use and disturbance during critical use periods
for existing roads near important bat features.

4.2.Design temporary structures, including roads, when industrial activity cannot be avoided
near known or suspected important habitat features. Roads should be strategically
located and built to facilitate effective removal, wherever possible.

4.2.1. Permanently decommission all temporary roads or structures in and adjacent to
important habitat immediately following industrial development activities.

5. Avoid displacing bats and minimize direct and indirect mortality on bats populations

5.1.Avoid human contact with bats, and with colonial bat habitat features (roosting or
hibernating features).

5.2.Avoid thermal regime and microclimatic changes and direct disturbance of valuable bat
habitat.*?

5.2.1. Avoid removal of rock or talus within a minimum 300 m of valuable bat habitat
(e.g. colonial maternity or hibernation sites).

5.2.2. Avoid removal of vegetation within a minimum additional 200 m management
zone.

5.2.3. Do not conduct blasting within 300 m of valuable bat habitat features.
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5.2.4. Follow risk timing windows when working within 300 m of valuable bat habitat
features.

5.3.Avoid removal of vegetation within a minimum 20 m buffer adjacent to lake, wetland or
stream areas (foraging habitat) that occur within 500 m of valuable bat habitat
features.**®

5.4.Prohibit workers from harming bats. Ensure no fungal spore contamination (e.g. white
nose syndrome pathogen) of sites where bats congregate.

5.4.1. Avoid entering bat dwellings.

5.4.2. Avoid cross-contamination from equipment, clothing or footwear between
known or suspected areas of bat congregation, with particular attention for
workers/equipment that have been underground outside of B.C. (east in North
America and Europe).

5.4.3. When necessary, ensure that equipment and clothing have been
decontaminated.

5.4.4. Consider the installation of bat gates on known hibernaculum entrances.

Restore habitats to a condition that provides a similar level of functional habitat as before
any industrial activity took place.

6.1.Restore habitat as soon as possible following development.
6.2.Restore areas to provide sufficient forage and roosting habitat for bats.
6.3.Restore forest stands to encourage stand structural complexity.

6.4.Restore habitat to encourage habitat requirements for bats in the short and long term.

Develop a monitoring and adaptive management plan to monitor the effectiveness of
measures to avoid, minimize and restore.

7.1.The proponent is responsible for carrying out relevant monitoring to ensure that
mitigation measures are implemented as planned and are effective at meeting the
intended objectives to reduce impacts on bat and bat habitat. Planning for monitoring
must be done at an early phase of the project, and revised as required as the project
develops. Monitoring objectives and commitments must be established prior to
finalization of the mitigation plan.

7.2.The type and degree of monitoring should be proportional to the degree of risk to bats
and uncertainty around efficacy of mitigation measures (e.g. the greater the
uncertainty associated with a mitigation measure, the greater the need to monitor the
implementation and effectiveness of the measure).

7.3.Monitoring must be planned and carried out by an appropriately qualified professional
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knowledgeable in bat ecology, and all data must be shared with the province to
facilitate future bat management. Further, monitoring results should be used to
improve the approach to mitigation for the current project activity or development
and, if appropriate, future mitigation opportunities.

7.4.Generally, monitoring of implementation and effectiveness of mitigation measures
should include the following considerations:

7.4.1. Focus on changes over time to all bat components and indicators (as outlined in
Table 1). Monitoring plans should be designed to identify project effects as
distinct effects from other projects or stochastic events.

7.4.2. Use a before-and-after control study design.
7.4.3. Use modeling as part of the monitoring suite of tools.

7.4.4. Prioritize monitoring based on an assessment of the likelihood of the
effectiveness of proposed mitigation and the severity of the impact on bat and
bat habitat.

7.5.Employ principles of adaptive management to improve effectiveness of mitigation and
to mitigate unforeseen impacts.

8.

Risk timing windows for bats.

Based on the information available, there is no distinction made between the Peace, Omineca
and Skeena regions’ risk timing windows for activities in or near hibernacula or maternity
roosting sites. The winter hibernation and summer birthing periods are identified as critical

where features exist. No cautionary timing windows are identifie

444
d.

All regions:

There are no low or cautionary risk timing windows for bat roosting areas.

Critical: Maternity roost sites, May 15™ — September 30™

Hibernaculum sites, October 1* to May 31*

Low risk: Restrictions would not normally apply. Where ground conditions permit, plan
development activities within these timeframes. Best management practices and strategies

apply.

Caution: Operators should avoid development activities during these timeframes. Aerial
activities should adhere to guidelines. In the event that working within a cautionary window
is unavoidable, proponent must contact an appropriate qualified professional to discuss
alternatives, as well as potential mitigation and monitoring plans. A referral to work in this
window must be accompanied by a rationale, mitigation and monitoring plan.

Critical: Development activities are not appropriate during this timeframe. Aerial activities
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should adhere to guidelines. In the event that working within a critical window is
unavoidable, proponent must contact an appropriate qualified professional to discuss
alternatives, as well as potential mitigation and monitoring plans. A referral to work in this
window must be accompanied by a rationale, mitigation and monitoring plan.

2.5. Birds

The North Area of British Columbia has a diverse array of habitats, including a large area of
western boreal forest, alpine and subalpine habitats, a wide range of wetland types, rich
riparian forests and coastal forests that support hundreds of bird species. From a development
viewpoint, all activities throughout the year will be expected to impact birds, either directly
through disturbance or indirectly through habitat alterations or both. Protection to birds and
their nests is available from the federal Migratory Birds Convention Act 45 the Species at Risk
Act and the provincial Wildlife Act. Additional information on reducing risks to, and avoiding
incidental take of, migratory bird nests and eggs can be found at the Environment Canada —

Nature website, www.ec.gc.ca/Nature/.

Proponents are encouraged to plan activities to avoid the disturbance and destruction of nests
and the deposition of harmful substances into areas frequented by migratory birds. Though not
limited to the following, several planning considerations can contribute to the maintenance of
sustainable populations of migratory birds:

e scheduling of activities to avoid the breeding season;

e conducting pre-clearing surveys for migratory bird use;
e identifying priority species; and

e protecting key habitats.

For the purposes of this document, all the habitats and species that will potentially be impacted
through developments have been grouped into two categories: raptors (eagles, falcons, hawks
and owls) and non-raptors (waterfowl, shorebirds, songbirds, upland game birds, corvids/jays,
etc,). Although the species within each grouping cover the range of available habitats that may
be encountered during some development activities, the protection and management
guidelines largely remain the same within each grouping. However, four birds have been
further separated out due to their sensitivity to disturbance, status and/or specific habitat
requirements: marbled murrelet, northern goshawk, trumpeter swan and sandhill crane. Timing
windows and resources for these sections are listed at the end of the bird section.

The focal management objectives for all bird species or groupings are as follows:

1. Prevent the disturbance of birds and destruction of their nests during the breeding
season.

2. Identify and mitigate any impacts to priority species (federally or provincially listed,
Identified Wildlife and focal management species).

3. Identify and maintain key habitats or features.
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2.5.1. All birds (excluding raptors)

Birds will be encountered in all habitats with nest locations ranging from the ground to the
forest canopy.

For the purposes of bird species inventory and locating nests of most species (excluding
raptors), the timing of breeding is the same, independent of the species habitat requirements,
nest sites or species groupings (waterfowl, shorebirds, songbirds, upland game birds,
corvids/jays, etc.). However, sensitivity to disturbance—and any actions to mitigate the impacts
of disturbance—varies from species to species. For certain sensitive species (sandhill cranes and
trumpeter swans) and for species identified as Species at Risk or as priority species or regionally
identified wildlife (federally or provincially listed, Identified Wildlife or regional focal
management species),**® **’ more detailed guidelines should be reviewed to assess appropriate
buffer and risk timing windows.**

Bird management objectives:

e Prevent the disturbance of birds during breeding season and destruction of their nests.
e Maintain suitable habitat for priority bird species.

¢ Minimize development impacts on bird populations and health.

Guidance for bird management:

1. Identify bird habitat and current use of those habitats within the proposed project footprint and
area of influence.

1.1. Review, update and validate or refine habitat suitability modeling for predicted and
encountered bird species.

1.1.1. Develop, review or update to determine which are the most useful within a particular
ecosystem, their feasibility, and the most suitable approach to modeling within an area.

1.1.2. Conduct site-specific habitat assessments and inventories to validate models and
confirm species presence.448

1.2. Avoid alteration of endangered species habitats (as per the Wildlife Act and Species at Risk
Act), owing to the limited range they inhabit.**

1.3. Minimize habitat impacts on Regionally Important Wildlife as per Identified Wildlife
Management Strategy.

2. Identify bird indicators within the project area. Key indicators include:

1 Specific species guidance for Identified Wildlife Management Strategy species can be found at
http://www.env.gov.bc.ca/wld/frpa/iwms/iwms.html
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2.1. amount and condition of habitat

2.2. abundance and distribution of suitable nesting habitat
2.3. population structure and dynamics

2.4. mortality risk

2.5. population size

2.6. population lambda

3. Avoid or minimize new disturbance to all bird species and important habitats.

3.1. Follow risk timing windows May 1° to July 31°* when planning and conducting development
activities that risk disturbing or destroying nests or eggs (with the exception of sandhill cranes
and trumpeter swans—see breeding dates listed below).

3.2. Avoid aircraft disturbance of birds using large stick nest or waterfowl breeding areas (May 1%
July 15™) and specifically avoid flying over flightless waterfow! (July 1% — August 15™).

3.3. Conduct pre-clearing surveys if working within the bird-breeding season. Use species-specific

450

appropriate RISC survey methodology to locate nests. - Do not mark nests with flagging tape

or similar material as this can increase the rate of predation.

3.4. Ensure birds and their nests are not disturbed until after risk timing windows to all

development activities. Critical nesting timing for sandhill cranes extends from April 1* to

September 21°.%!

3.5. Apply the set-back distances to nesting areas. Birds respond differently to different types,
levels and decibels of disturbance. A variety of factors influence the appropriate distance for
bird set-back distances (buffers)*?. Species and area specific buffers should be created for
each project by a professional biologist with avian expertise.

3.5.1. Precautionary buffer distances include:
3.5.1.1. 800 m*? no-harvest buffer for all birds, April 1°™ — August 1°".
3.5.1.2. 400 m*® limited access buffer August 15" — September 21°.%>

3.5.1.3. Limit helicopter and fixed-wing flights to a minimum of 500 m from all observed
birds.

3.5.1.4. Limit helicopter and fixed-wing flights to a minimum of 400 m above ground level

12 Necessary buffer distances around nesting sites are species specific. An 800 m buffer will provide the necessary
buffer to limit disturbance for all non-raptor birds.

13 Necessary buffer distances around nesting sites are species specific. A 400 m buffer will provide the necessary
buffer to limit disturbance for all non-raptor birds.
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with no circling over nests.

3.5.2. General starting points to develop area and project specific set-back distances are 50 m
buffers for songbirds, 100 m for waterfowl, and 50 m for swallow colonies.***

3.5.3. Within trumpeter swan habitat, do not develop (roads, structure, etc.) within 500 m of
the high water mark on lakes that support breeding birds.

3.6. Do not disturb birds in staging areas.

3.6.1. Minimize human access to focal staging areas during the migratory period (April and
Sept/Oct).*

3.6.2. Limit helicopter and fixed-wing flights to a minimum of 500 m from all observed birds.

Restore habitats to a condition that provides a similar level of functional habitat as before any
industrial activity took place.

4.1. Restore habitat as soon as possible following development.
4.2. Restore areas to provide sufficient forage and nesting habitat for birds.
4.3. Restore forest stands to encourage stand structural complexity.

4.4. Restore habitat to encourage habitat requirements for birds in the short and long term.

Develop a monitoring and adaptive management plan to monitor the effectiveness of measures
to avoid, minimize and restore.

5.1. The proponent is responsible for carrying out relevant monitoring to ensure that mitigation
measures are implemented as planned and are effective at meeting the intended objectives to
reduce impacts on birds and bird habitat. Planning for monitoring must be done at an early
phase of the project, and revised as required as the project develops. Monitoring objectives
and commitments must be established prior to finalization of the mitigation plan.

5.2. The type and degree of monitoring should be proportional to the degree of risk to birds and
uncertainty around efficacy of mitigation measures (e.g. the greater the uncertainty associated
with a mitigation measure, the greater the need to monitor the implementation and
effectiveness of the measure).

5.3. Monitoring must be planned and carried out by an appropriately qualified professional
knowledgeable in bird ecology, and all data must be shared with the province to facilitate
future bird management. Further, monitoring results should be used to improve the approach
to mitigation for the current project activity or development and, if appropriate, future
mitigation opportunities.

5.4. Generally, monitoring of implementation and effectiveness of mitigation measures should
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include the following considerations:

5.4.1. Focus on changes over time to all bird components and indicators (as outlined in Table
1). Monitoring plans should be designed to identify project effects as distinct effects from
other projects or stochastic events.

5.4.2. Use a before-and-after control study design.
5.4.3. Use modeling as part of the monitoring suite of tools.

5.4.4. Prioritize monitoring based on an assessment of the likelihood of the effectiveness of
proposed mitigation and the severity of the impact on birds and bird habitat.

5.5. Employ principles of adaptive management to improve effectiveness of mitigation and to
mitigate unforeseen impacts.

6. Risk timing windows and critical timing for birds.

Risk timing windows for bird species in the North Area are defined by the critical periods that
encompass the nesting period. This timing can be variable for different species and species groups.

All species not listed under exceptions:
Low risk: All other dates
Critical (all regions): May 1% — July 31%
Exceptions:
Sandhill crane
Low risk: All other dates
Critical: April 1* to September 21°
Trumpeter swan
Low risk: All other dates
Cautionary: July 31% to August 31"
Critical: April 1* to August 31*

e Low risk: Restrictions would not normally apply. Where ground conditions permit, plan
development activities within these timeframes. Best management practices/strategies apply.

e Caution: Operators should avoid development activities during these timeframes. In the event that
working within a cautionary window is unavoidable, proponent must contact an appropriate
qualified professional to discuss alternatives, and potential mitigation and monitoring plans. A
referral to work in this window must be accompanied by a rationale, mitigation and monitoring
plan.

e Critical: Development activities are not appropriate during this timeframe. In the event that working
within a critical window is unavoidable, proponent must contact an appropriate qualified
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professional to discuss alternatives, and potential mitigation and monitoring plans. A referral to
work in this window must be accompanied by a rationale, mitigation and monitoring plan.

2.5.2. Marbled murrelet

Marbled murrelets are red-listed in British Columbia and designated as threatened in Canada
(COSEWIC May 2012).*® As a focal management species with specific nesting requirements
that are threatened by harvesting, a marbled murrelet recovery strategy **” is available to
provide information to manage species habitat requirements; management guidelines are
available through the IWMS.**® As part of this management strategy, nesting habitat
suitability models have been developed **° and WHAs have been designated in suitable
coastal rainforest habitats.

The marbled murrelet (Brachyramphus marmoratus) is a small seabird of the auk family (Alcidae).
Typically, marbled murrelets nest on large, mossy limbs in the canopy of large (30 m and taller)
conifers in old forest within 50 km of the ocean. The breeding season is prolonged (late April
through early September) and some failed breeders may lay a replacement egg. The incubation
period is about 30 days and chicks fledge when 30 to 40 days old.*®°

Threats to marbled murrelet

The primary threats to marbled murrelet are forest harvesting that reduces available nest
sites and forest fragmentation, which increases the risk of nest predation.*®* *®* Marbled
murrelet nests are very difficult to locate and, once the forest is harvested, nest site
recruitment may not take place for several hundred years;463’ %4 therefore, the focus should
be on the identification and management of suitable nesting habitat. Developments in coastal
rainforest habitat (less than 80 km of the coast) should therefore be managed for species
habitat requirements by avoiding suitable nesting habitat and already designated marbled

murrelet Wildlife Habitat Areas.

Marbled murrelet management objectives:

e Effectively maintain suitable nesting habitat for marbled murrelet.

e Avoid disturbing marbled murrelets during the breeding season and the destroying their nests.

Guidance for marbled murrelet management:

1. Identify marbled murrelet habitat and current use of those habitats within the proposed project
footprint and area of influence.

1.1. Review, update and validate or refine habitat suitability modeling.

1.1.1. Develop, review or update habitat modeling and mapping to determine which are the
most useful within a particular ecosystem, their feasibility and the most suitable
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approach to modeling within an area.

1.1.2. Conduct site-specific habitat assessments and inventories to validate models and
confirm species presence. Use appropriate RISC standard methodology.*®®

1.2. Strictly avoid alteration of marbled murrelet nesting habitat (as per the Wildlife Act and

Species at Risk Act), owing to the limited range they inhabit.*®®

1.3. Identify and avoid designated marbled murrelet Wildlife Habitat Areas.

1.4. Avoid forest fragmentation of suitable nesting habitat.

Identify indicators within the project area. Key indicators include:
2.1. amount and condition of habitat

2.2. abundance and distribution of suitable nesting habitat

2.3. population structure and dynamics, including mortality risk
2.4. population size

2.5. population lambda

Avoid or minimize new disturbance to important habitats.

3.1. Follow risk timing windows when planning and conducting development in or near marbled
murrelet nesting habitats activities that risk disturbing or destroying nests or eggs.467

3.1.1. Do not conduct development activities during the critical nesting period from April 1* to
September 14,

3.1.2. Do not construct or widen roads in marbled murrelet nesting habitats.

3.1.3. Do not conduct development in a manner that will establish permanent trails for
recreation in proximity to marbled murrelet nesting habitats.

3.2. Do not use pesticides in proximity to marbled murrelet nesting habitats.

Avoid displacing marbled murrelet and minimize direct and indirect mortality on marbled
murrelets.

4.1. Do not disturb murrelets with young. Maintain a sufficient distance to avoid changes in
behaviour.

Restore habitats to a condition that provides a similar level of functional habitat as before any
industrial activity took place.
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5.1. Restore habitat as soon as possible following development.
5.2. Restore areas to provide sufficient forage and nesting habitat for marbled murrelet.

5.3. Restore forest stands to encourage future nesting habitat.

Develop a monitoring and adaptive management plan to monitor the effectiveness of measures
to avoid, minimize and restore.

6.1. The proponent is responsible for carrying out relevant monitoring to ensure that mitigation
measures are implemented as planned and are effective at meeting the intended objectives to
reduce impacts on marbled murrelet and their habitat. Planning for monitoring must be done
at an early phase of the project, and revised as required as the project develops. Monitoring
objectives and commitments must be established prior to finalization of the mitigation plan.

6.2. The type and degree of monitoring should be proportional to the degree of risk to marbled
murrelet and uncertainty around efficacy of mitigation measures (e.g. the greater the
uncertainty associated with a mitigation measure, the greater the need to monitor the
implementation and effectiveness of the measure).

6.3. Monitoring must be planned and carried out by an appropriately qualified professional
knowledgeable in marbled murrelet ecology, and all data must be shared with the province to
facilitate future marbled murrelet management. Further, monitoring results should be used to
improve the approach to mitigation for the current project activity or development and, if
appropriate, future mitigation opportunities.

6.4. Generally, monitoring of implementation and effectiveness of mitigation measures should
include the following considerations:

6.4.1. Focus on changes over time to all marbled murrelet components and indicators (as
outlined in Table 1). Monitoring plans should be designed to identify project effects as
distinct effects from other projects or stochastic events.

6.4.2. Use a before-and-after control study design.
6.4.3. Use modeling as part of the monitoring suite of tools.

6.4.4. Prioritize monitoring based on an assessment of the likelihood of the effectiveness of
proposed mitigation and the severity of the impact on marbled murrelet and their
habitat.

6.5. Employ principles of adaptive management to improve effectiveness of mitigation and to
mitigate unforeseen impacts.

7. Risk timing windows for marbled murrelet.
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All regions:
Low risk: All other dates
Critical: April 1% to September 14™

e Low risk: Restrictions would not normally apply. Where ground conditions permit, plan
development activities within these timeframes. Best management practices and strategies apply.

e Caution: Operators should avoid development activities during these timeframes. Aerial activities
should adhere to guidelines. In the event that working within a cautionary window is unavoidable,
proponent must contact an appropriate qualified professional to discuss alternatives, as well as
potential mitigation and monitoring plans. A referral to work in this window must be accompanied
by a rationale, mitigation and monitoring plan.

e Critical: Development activities are not appropriate during this timeframe. Aerial activities should
adhere to guidelines. In the event that working within a critical window is unavoidable, proponent
must contact an appropriate qualified professional to discuss alternatives, as well as potential
mitigation and monitoring plans. A referral to work in this window must be accompanied by a
rationale, mitigation and monitoring plan.

2.5.3. Raptors (eagles, falcons, hawks, ospreys and owls)

Raptors are predatory birds that include eagles, hawks, falcons and owls; they are found across
the landscape, with each species filling its own habitat and prey niche. As with other bird
species, raptors are covered by the same suite of legislation. However, as a group raptors are
typically more sensitive to disturbance than other birds, and many species also have specific
nesting requirements that may be limiting in the landscape (e.g. cliff ledges, trees large enough
to hold large stick nests, large tree cavities for some owls, etc.). In addition, raptors tend to
occur at lower population densities than other birds. Most are identified as focal management
priority species, as regionally important management species,468’ %69 3s a COSEWIC or
provincially listed species or because of direct threats to habitat. In response to this sensitivity
and status, additional protection under the Wildlife Act is provided for year-round protection to
the nests of the bald eagle, golden eagle, peregrine falcon, gyrfalcon, osprey and burrowing owl,
whether the nests are active or not. In addition, any large stick nests that are used by raptors are
also protected under the Wildlife Act.

Additional more detailed raptor guidance is available through more comprehensive best
management practices (northern goshawk, articapillus subspecies) *’° or through the Identified
Wildlife Management Strategy (western screech-owl, macfarlanei subspecies; northern pygmy
owl; prairie falcon; northern saw-whet owl, brooksi subspecies; and short-eared owl).

The main threats to raptors are disturbance of raptors at nest, roost and focal feed sites and
the loss of habitat and key habitat features. Two management objectives are identified in
response to these threats:

1. Avoid disturbing raptors at nesting, roosting and feeding sites.
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2. Retain existing, natural habitats suitable for raptors wherever possible and enhance key

habitat features for raptors so that no net loss of habitat occurs.

Raptor management objectives:

Prevent the disturbance of raptors and destruction of their nests, particularly during breeding
season.

Identify provincial and federal priority species.

Retain existing, natural habitats suitable for raptors and owls and enhance key habitat
features, ensuring no net habitat loss.

Guidance for raptor management:

Identify raptor habitat and current use of those habitats within the proposed project
footprint and area of influence.

1.1. Review, update and validate or refine habitat suitability modeling and mapping for
predicted and encountered priority raptor species.

1.1.1. Develop, review or update to determine which are the most useful within a
particular ecosystem, their feasibility and the most suitable approach to modeling
within an area.

1.1.2. Conduct site-specific habitat assessments and inventories to validate models and
confirm species presence.471

1.1.3. Retain high-value key habitats (those for nesting and foraging).
1.2. Retain key features (if available, use species-specific best management practices).
1.2.1. Known nest sites: trees with large cavities, stick nests.

1.2.2. Known roost sites: raptor perch trees, large snags.

Identify raptor indicators within the project area. Key indicators include:
2.1. amount and condition of habitat

2.2. abundance and distribution of suitable nesting habitat

2.3. population structure and dynamics, including mortality risk

2.4. population size

2.5. population lambda
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. Avoid or minimize new disturbance to important habitats.

3.1. Avoid brushing and vegetation clearing of nesting habitat during the breeding season.

3.2. If working within the raptor breeding seasons, conduct pre-clearing surveys using
appropriate RISC survey methodology to locate nests.*’ If nests are located, apply species-
specific nest-distance disturbance buffers (Table 5) to avoid disturbing breeding birds or
destroying their nests.

3.3. Do not undertake development activities within nest-disturbance buffer during the
breeding season (Table 5) or at any time while nests are occupied.

3.4. Avoid identified and protected raptor nest sites and nesting areas, designated as Wildlife
Habitat Features and Wildlife Habitat Areas.*”®

3.5.Apply existing designations for raptors and the associated General Wildlife Measures where
applicable.

. Avoid displacing raptors and minimize direct and indirect mortality on raptors populations.

4.1. Follow risk timing windows for all raptors as outlined in Table 5. When planning and
conducting development activities that risk disturbing or destroying nests or eggs, all such
activities must occur outside of the breeding period.

4.2. During the identified breeding period (Table 5), avoid aircraft over-flights of raptors using
cliff and large stick nests.

4.2.1. Avoid helicopter downwash impacts on eggs or young. Minimum flight elevation
should be 400 m above ground level.

4.2.2. Do not circle above or near occupied nests.

4.2.3. Limit helicopter and fixed-wing approaches to a minimum of 500 m from observed
birds.

4.2.4. Avoid landing within 500 m of nests.

Restore habitats to a condition that provides a similar level of functional habitat as before
any industrial activity took place.

5.1. Restore habitat as soon as possible following development.
5.2. Restore areas to provide sufficient forage and nesting habitat for raptors.
5.3. Restore forest stands to encourage stand structural complexity.

5.4. Restore habitat to encourage habitat requirements for raptors in the short and long term.
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Develop a monitoring and adaptive management plan to monitor the effectiveness of

measures to avoid, minimize and restore.

6.1.

6.2.

6.3.

6.4.

6.5.

The proponent is responsible for carrying out relevant monitoring to ensure that
mitigation measures are implemented as planned and are effective at meeting the
intended objectives to reduce impacts on raptor and raptor habitat. Planning for
monitoring must be done at an early phase of the project, and revised as required as the
project develops. Monitoring objectives and commitments must be established prior to
finalization of the mitigation plan.

The type and degree of monitoring should be proportional to the degree of risk to raptor
and uncertainty around efficacy of mitigation measures (e.g. the greater the uncertainty
associated with a mitigation measure, the greater the need to monitor the
implementation and effectiveness of the measure).

Monitoring must be planned and carried out by an appropriately qualified professional
knowledgeable in raptor ecology, and all data must be shared with the province to
facilitate future raptor management. Further, monitoring results should be used to
improve the approach to mitigation for the current project activity or development and, if
appropriate, future mitigation opportunities.

Generally, monitoring of implementation and effectiveness of mitigation measures should
include the following considerations:

6.4.1. Focus on changes over time to all raptor components and indicators (as outlined in

Table 1). Monitoring plans should be designed to identify project effects as distinct
effects from other projects or stochastic events.

6.4.2. Use a before-and-after control study design.
6.4.3. Use modeling as part of the monitoring suite of tools.

6.4.4. Prioritize monitoring based on an assessment of the likelihood of the effectiveness

of proposed mitigation and the severity of the impact on raptor and raptor habitat.

Employ principles of adaptive management to improve effectiveness of mitigation and to
mitigate unforeseen impacts.

7. Risk timing windows for raptors*’*

Risk timing windows for bird species in the North Area are defined by the critical periods that
encompass the nesting period, which includes courtship, nest initiation, egg laying and young-in-
nest periods. This timing can be variable for different species and species groups. In the absence of
knowing which species is occupying a nest, cautionary principles apply and protection is afforded.

Table 4. Occurrence and timing of nesting by raptors in each region in the North Area.
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Species

Present
in:

Turkey vulture

Osprey

Bald eagle

Golden eagle

Northern harrier

Sharp-shinned
haw

Cooper’s hawk

Northern
goshawk

Swainson’s hawk

Red-tailed hawk

American kestrel

Merlin

Peregrine falcon

Gyrfalcon

Prairie falcon

Western
screech-owl

Great horned
owl

Northern hawk
owl

Northern pygmy
ow

Barred owl

Great grey owl

Long-eared owl

Short-eared owl

\

Omenica | Northeast | Skeena

Critical period:

March 10-August 31

Critical period:

March 21-September 5

Critical period:

March 5-August 31

Critical period:

March 1-August 31

Critical period:

March 15-August 7

Critical period:

April 30-August 15

Critical period:

April 1-August 31

Critical period:

March 7-August 21

Critical period:

April 2-August 15

Critical period:

January 26-August 10

Critical period:

March 5-August 7

Critical period:

April 17-August 12

Critical period:

February 30-July 20

Critical period:

March 1-July 18

Critical period:

April 30-August 4

Critical period:

February 17-August 25

Critical period:

March 10-Spetember 6

Critical period:

March 21-August 8

Critical period:

March 15-August 27

Critical period:

February 21-August 14

Critical period:

February 27-August 12

Critical period:

February 11-August 1

Critical period:

February 28-September 15

Pagel30




Boreal owl Critical period: March 1-July 15

Northern saw- Critical period: February 1-August 14

whet owl

?? Possible breeding record or breeding recorded immediately adjacent to region boundary.

Table 5. Recommended minimum buffers for nesting raptors.

(Excerpt from Guidelines for Raptor Conservation during Urban and Rural Land Development in British Columbia,
2013.)

Ability to co-exist* Undeveloped Rural Urban Breeding season quiet
buffer (additional)
High and moderate-high 200 m 100m 1.5 tree 100m
lengths or 50
m from cliff
Moderate 500 m 200 m 1.5tree 100 m
lengths or 50
m from cliff
Low-moderate and low 500 m As advised by professional biologist**

Undeveloped applies to large tracts of previously undeveloped forest or grasslands that are being developed into
lots of 5 ha or less. In undeveloped areas, most birds have likely had less contact with humans and will be less
tolerant of human presence. Rural applies to lots sizes of 1 to 5 ha that are being further subdivided or developed.

In urban areas, buffer widths are smaller because some birds will have developed greater tolerance to human
activity, and the high demand for land and/or previous developments may preclude larger buffers.

Breeding season quiet buffer is an additional buffer distance that should be used where land contouring,
construction or any unusual or sudden loud activities (e.g. tree felling, chain saws, concrete cutters, large trucks,
whistles, fireworks or banging devices) is to take place during the active breeding season. During their breeding
season, especially during early courtship and egg-laying periods, birds are very sensitive to noise disturbances and
may desert their nests and young. This distance is added to the prescribed buffer. For more breeding seasons, see
the species accounts in Section 10.

**Where professional advice is recommended, ensure that the individual has expertise with that species to
determine an appropriate buffer.

2.6 Amphibians

Northern B.C. has several amphibian species that are on the provincial blue list (indicating a
species of special concern) because their semi-permeable skin, exposed eggs and metamorphic
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life history make them particularly sensitive to environmental changes and contamination of
their habitats, on land and in water. The ultimate goal, as described by provincial best
management practices for amphibians and reptiles,475 is to minimize habitat loss and maintain
viability of all amphibian species.

Amphibian habitat associations can be broadly grouped into pond breeding, stream breeding
and terrestrial. Most amphibians are either partially or wholly dependent on aquatic habitats to
fulfill their life history requirements. While the importance of protecting aquatic breeding
habitats of amphibians has been well recognized, terrestrial habitat peripheral to aquatic

breeding sites is also considered essential for the viability of many amphibian populations.*”®
477

Amphibian species, or species groups, are included in sub-threshold and major-project
environmental assessments in the North Area. Pond-breeding amphibians are a species group
typically included as a valued component requiring assessment in development projects
because of the specific and easily identifiable pond habitats required.

The coastal tailed frog (Ascaphus truei) is the only stream-dwelling amphibian species in the
north, reliant on streams for all or part of its life cycle. The coastal tailed frog, along with the
pond-breeding western toad (Anaxyrus boreas), is a blue-listed species requiring assessment
and consideration in the context of development in the North Area. Assessment of other
species, species groups or habitats may be required depending on project location.*’® 4"

Inventories are important to generate baseline information that is critical for successful
management of amphibians. Management depends on accurate information on species
occurrence and distribution, and seasonal use of habitats within the development area.**% *%
Where possible, it is also important to identify and maintain access to breeding, rearing,
foraging and overwintering areas and habitats. Coastal tailed frogs only occur in the moist
forests and streams within the coastal portion of the North Area; they are particularly
dependent upon cold, sediment-free streams. Coastal habitats are important to a diversity of
amphibians due to the relatively mild climate. This allows species such as the rough-skinned
newt and northwestern salamander to extend their ranges northward. Northern distributional
limits are poorly known for a number of species, including the terrestrial Ensatina that was only
recently confirmed for the Skeena Region. Surveys in the coastal forests may reveal the
presence of other, undocumented species as well. The amphibian and reptile diversity of
northeastern British Columbia is low, but can be locally abundant. Inventories do not currently
exist except at presence-detected levels in some areas. '8 483

Special care must be taken to ensure that all species and habitat types important for
amphibians are surveyed adequately (e.g. using standard specialized survey techniques,
conducted by qualified individuals, undertaken at an appropriate scale to capture critical
habitat features, surveys occurring in appropriate seasons, and documentation of natural
processes).*®* *®> Several species of amphibians and reptiles are secretive and require
specialized inventory techniques.

Threats to amphibians
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Activities associated with forestry, mining, oil and gas exploration, hydroelectric developments
and, to a lesser extent, agriculture and urbanization are the main threats to amphibians and
their habitats in the north. Development activities can potentially affect amphibian habitats and
populations to differing extent through all project phases. Loss or diminished effectiveness of
aquatic breeding habitats from development activities poses a large risk to these animals.*® It
is essential that connectivity between breeding sites and upland and riparian forests is
maintained. Barriers to movement include paved roads, physical barriers, trenches and
activities such as construction, blasting, road building and reseeding with grass species across
wide areas. During the construction of access roads, trenching and crossings, a threat to local
amphibian populations is through the unintentional creation of ephemeral, shallow, pond-like
habitats created by machinery where large puddles or ruts hold water for prolonged periods of
time. These sites attract breeding amphibians, but the eggs are exposed to predators and dry
up over the season; these sites can be population sinks. Trenches and steep-sided holes with
water in them can also attract western toads, which may become trapped.*®’- 488 489,490, 491

2.6.1. Pond-breeding amphibians

There are a number of pond-breeding amphibians, including salamanders (rough-skinned newt,
long-toed salamander and northwestern salamander), frogs (boreal chorus frog, Pacific chorus
frog, Columbia spotted frog and wood frog) and the western toad, occurring across the North
Area. Of these species, most are tied to aquatic habitats and adjacent terrestrial habitats for
much of their life requisites.492

Western toad is often assessed separately from this group due to its blue-listed conservation
status and additional requirement for terrestrial habitats. Best management practices and
strategies aimed at protecting western toad breeding habitat and adjacent areas will be
applicable to all pond-breeding amphibians and serve to maintain this group of wildlife.

Western toad

The western toad (Anaxyrus boreas) is on the provincial blue list as a species of special concern
under the federal Species at Risk Act and is protected under the Wildlife Act.** Management
direction identified for western toad, and all pond-dwelling amphibians, is to maintain the
viability of native amphibian populations in areas subject to development activities.*** Specific
objectives identified are:

1. to maintain suitable, effective breeding areas, connectivity to upland summer habitats
and overwintering areas;
to mitigate threats to western toad; and

3. to maintain healthy populations and, at least, current distributions.

Western toads use both terrestrial and aquatic habitats (including both natural and human-
made wetlands, ponds, edges of streams and the shallow margins of other water bodies such as
ditches, tailing ponds and road ruts) to complete their lifecycle. The toads require open-water
aquatic habitats for breeding and larval rearing, and terrestrial habitat for feeding, growth and
over-wintering. This species is often found in and around shallow ponds, lake margins, slow
moving streams, marshes, bogs or fens with adequate riparian communities, and they require
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ponds with at least 50 cm of standing water in early spring, as well as sites that have warm
water areas with submerged or emergent vegetation for egg laying. Western toads require
ponds that have low current velocities, retain standing water until at least August, contain a
mosaic of open-water habitats and emergent vegetation, and have relatively open canopy
cover conditions. 9> 49 497,498

Western toads are capable of significant overland movement between breeding ponds, upland
summer (post breeding) ranges and overwintering areas. They tend to avoid open water
outside of the breeding season. Adults are highly adaptable and use a wide variety of habitats,
including wet and dry forest types, fields and meadows, clear-cuts and aquatic sites. Roads,
dikes and ditches can be used as movement corridors.*** >

Breeding sites are relatively rare compared to other amphibian species and may be difficult to
locate. This species tends to aggregate en masse in localized areas for spring breeding, making
populations vulnerable to disturbance and mortality. Juveniles disperse en masse as well from
these breeding locations. Populations can easily be missed during surveys of large aquatic sites
or during inventories where survey areas or timing windows are limited.”*" %% >% Western
toads are susceptible to infections by chytrid fungus that is known to cause widespread death
and population declines for some amphibian species.”®

Threats to western toads

Western toads are extremely sensitive to changes in environmental conditions such as water
temperature, pH, turbidity and increased loads of toxic chemicals in herbicides, pesticides or
industrial wastes, and nitrates in fertilizers. Besides protecting important breeding and foraging
habitats, conservation efforts must minimize or eliminate negative impacts to water chemistry
and quality caused by major project developments.sos’ 206,507, 508

Western toads are particularly vulnerable to:

e human activities, especially roads and urban development that compromise forests,
lakes and wetlands, which lead to the direct loss or degradation of suitable habitat;

e direct loss or degradation of important life history features such as breeding (e.g. ponds,
lakes) and overwintering locations;

o fragmentation of breeding and terrestrial habitats by road networks and development,
which pose significant barriers to movement; and

e mortality of toads and toadlets during annual migrations when roads and highways
cross their route.

To adequately avoid or minimize impacts to western toad populations and habitats,
information needs to include inventory and documentation of important habitats (e.g.
breeding), mapping of suitable habitat and assessments of impacts, including downstream
effects. It is not always possible to identify critical wildlife features (e.g. use in suitable habitats
may not always confirmed; overwintering areas are difficult to define); therefore, activities
around and between ponds, lakes and slow-flowing streams (critical habitat features for
amphibians) have to be pre-cautionary by managing all these aquatic features and their
adjacent terrestrial habitats to a degree sufficient to prevent substantial reductions in habitat
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quality. There are many ways that proponents can incorporate measures that benefit
amphibians into their management and development plans.

Western toad management objectives:

e Maintain functional integrity of western toad habitat.

e Maintain suitable, effective breeding areas and connectivity to both upland summer habitats and
overwintering areas.

e Minimize human disturbances and access to western toad habitat.
e Maintain healthy populations and, at minimum, current distributions.

e Minimize mortality and contamination.

Guidance for western toad management:

1. Identify western toad habitat and current use of those habitats within the proposed project
footprint and area of influence.

1.1. Compile and review existing information on western toad, including habitat mapping and
inventories. If this information does not exist, or does not exist in an appropriate form, scale or

scope, generate it using standardized RISC procedures using a qualified professional.>® >°

1.1.1. Review suitable habitats and occurrence mapping to identify key habitats and locations
early in the plan process and focus site-specific field assessment and inventory.

1.1.2. Conduct site-specific habitat assessments in the area influenced by the proposed
development that are appropriate to western toads to identify potential or suitable
western toad habitat.

1.1.3. Consider conducting western toad inventories in the area influenced by the proposed
development to assess patterns of use.

1.1.4. Repeat and stagger surveys during the growing season (June to October) to optimize
probability of detection of species and provide an adequate description of important
aquatic and terrestrial habitats.

1.1.5. Emphasis for surveys is during the breeding and seasonal movement periods (e.g. spring
migration to congregate at breeding sites and during late summer migration when
juvenile western toads migrate en mass from breeding grounds).

1.1.6. Use standard, specialized survey techniques appropriate for western toad. All surveys
must comply with the RISC standards set by the province
(www.for.gov.bc.ca/hts/risc/pubs/teecolo/index.htm).
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Identify western toad indicators within the project area. Key indicators include:
2.1. amount and condition of habitat

2.2. abundance and distribution of suitable breeding habitat

2.3. population structure and dynamics, including mortality risk

2.4. population size

2.5. population lambda

Maintain connectivity between important habitats and avoid isolating western toad populations.

3.1. Identify and retain suitable landscape linkages for movements of amphibians between
important and high-quality seasonal habitats,*" **? including riparian management areas,

parks and greenways.

3.2. Minimize fragmentation by retaining corridors of natural vegetation between suitable breeding
habitats. Maintain connectivity within the development area by designing a network of natural
areas between key habitats such as wetlands and upland foraging areas.

3.3. Minimize road mortality of amphibians migrating between seasonal habitats by locating roads
and infrastructure away from these areas. Where there is no alternative to road development
near these areas, special crossing structures may be appropriate.

3.3.1. Monitoring amphibian response to this development may be appropriate.

Avoid or minimize new disturbance to important habitats.
4.1. Apply risk timing windows for all activities.”"?

4.2. Locate developments and roads away from key habitats for amphibians, such as wetlands and
streams. Restrict activities that alter or disturb shallow, seasonal pools along beaches; such

pools provide important breeding habitat for the western toad.>*>*

4.3. Avoid disturbance (including trampling and machinery) in and around suitable wetland
breeding habitats and associated buffers. Very large western toad concentrations can gather at
breeding sites that can be source populations for vast areas. A few productive breeding sites
may sustain local and regional populations of these species.

4.4. Maintain buffers of undisturbed native vegetation around and adjacent to key western toad
habitat and restrict human access and development in these buffer areas.

4.5. Minimize crossing impacts by pipeline routes by using shared or common corridors to reduce
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4.6.

4.7.

4.8.

erosion and sediment during construction and limit habitat fragmentation.

Protect and avoid degradation to wetland habitats during all phases of the project. Consult
Wetland Ways (2009) for best management practices to minimize site-specific impacts
development and road activities on wetland and associated riparian habitats.

Maintain in situ woody debris in areas adjacent or near to amphibian breeding areas wherever

possible.516

Minimize land developments that intersect seasonal travel routes. Roads must be placed away

517,518, 519
d.

from these areas and road mortality addresse Retain as much natural vegetation

along roadsides as possible.

Avoid displacing western toad and minimize direct and indirect mortality on western toad

populations.

5.1.

5.2.

5.3.

5.4.
5.5.

5.6.

Do not locate facilities, construction camps, roads or other development footprints in or near
western toad or pond-breeding amphibian breeding habitats or in such a way that the

hydrology of these habitats will be impacted.>**>*!

Protect wetland hydrology. Document hydro-periods, sedimentation loads, flow volumes and
peak flows where ponds, marshes or streams are present adjacent to the proposed
development area.

Restrict development activities to ensure that the breeding habitat quality of these aquatic
habitats is not impacted. Refer to risk timing windows to avoid construction activities during
periods when amphibians are congregated for breeding or seasonal migrations.

Protect critical habitats, such as wetlands and associated natural shoreline vegetation.

Maintain permanent buffers of intact, mature vegetation communities around core (confirmed
breeding) habitat.>*

5.5.1. Buffers should be a minimum of 30 m wide from the outer highest seasonal wetted
perimeter of small wetlands. Riparian buffers used to protect fisheries values have been
found to be inadequate to protect the full range of critical features and seasonal habitat
used for western toad.

5.5.2. Access and disturbance to this core zone should be limited or completely restricted.

5.5.3. An additional management zone buffer, potentially greater than 100 m and up to several
hectares, may be needed to adequately protect wetland hydrology and maintain
adequate connectivity for this species. This will be determined on a site-specific basis
depending on hydrology and surrounding habitats.

Control the establishment of non-native plants. Weedy invasive plants can overtake native
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vegetation and degrade the effectiveness of wetlands as western toad habitat.>**

6. Avoid contaminating western toad habitat.

6.1. Avoid and reduce the spread of non-native fish and other introduced species to aquatic
amphibian habitats.>**

6.1.1. Do not create artificial channels that allow or facilitate the spread of fish to these
habitats.

6.1.2. Use barriers, where needed, to prevent access by fish into aquatic amphibian habitats
where fish are not currently distributed.

6.2. Avoid pollution, contamination, erosion, unnecessary vegetation removal and soil compaction
during all phases of development. During construction, have an emergency response planin

place to contain and clean up accidental spills safely and quickly.szs’ >26

6.2.1. Do not use chemical applications or pesticides in or near western toad habitats.

6.2.2. Do not allow contaminated water discharge to enter the natural system. Hydrostatic
testing of pipeline during construction or maintenance must meet regulated standards.

6.2.3. Control sediment and erosion from development to enter water bodies. Install and
maintain erosion control measures.’*’

6.3. Reduce the risk of disease transmission among sites and among individuals within a site. The
amphibian chytrid fungus has been implicated in the decline of amphibian populations from
many sites around the world, including in B.C. Hygiene protocols are required of all amphibian
field staff and researchers working in aquatic habitats that comply with Standard Operating
Procedures: Hygiene protocols for amphibian fieldwork, 2008.>% Chytrid has been confirmed on
western toads in the Skeena Region and extreme caution should be taken to prevent

transmission.>*

6.3.1. This is required on all amphibian inventory, monitoring or research permits in the
Skeena, Omineca and Peace regions.

7. Restore habitats to a condition that provides a similar level of functional habitat as before any

industrial activity took place.
7.1. Restore habitat as soon as possible following development.
7.2. Restore areas to provide sufficient forage and breeding habitat.

7.3. Restore habitat to encourage habitat requirements for western toads in the short and long

term.
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8. Develop a monitoring and adaptive management plan to monitor the effectiveness of measures
to avoid, minimize and restore.

8.1. Ensure that mitigation measures are in place and monitor the effectiveness those measures,
making improvements as needed, including:>*

8.1.1. Employ principles of adaptive management to improve effectiveness of BMPs or to
mitigate unforeseen impacts.

8.1.2. Maintain structures used to protect amphibians.

8.1.3. Engage in ongoing habitat restoration, where required.

8.1.4. Monitor quality of aquatic and terrestrial habitats.

8.1.5. Engage in ongoing control of non-native species.

8.1.6. Engage in ongoing public education and encourage stewardship activities.

8.2. Monitor and evaluate the effectiveness of mitigation strategies should be conducted by a
qualified professional knowledgeable in amphibian biology.

8.3. Have a qualified professional (a biologist knowledgeable about amphibians and the mitigation
plans for the site) on site*! when habitat for these animals is being restored, special structures
(such as road crossing tunnel systems) are being constructed and endangered species are
expected to occur at the site.

8.4. Co-ordinate efforts between companies if more than one company is operating in or near
pond-breeding amphibian habitat in a given season. This is required so that monitoring is
carried out effectively and disturbance to animals is minimized.>*?

8.5. Obtain relevant permits and fulfill the reporting requirements, including submitting wildlife
location data to FLNR.

9. Risk timing windows for western toad.

There are no low-risk, optimal timing windows for development phases and western toad life
requisites >33,234

Caution:

Summer: Caution throughout summer around known and potential breeding lakes and ponds because
of juvenile dispersal.

Critical:

Winter: Restriction of vegetation clearing and pipeline-building activities near lakes and ponds due to
the immobility and vulnerability of animals at this time and unknown overwintering locations.

Spring: During breeding season:
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e Restrict activities at known breeding locations;
e Extreme caution when operating around lakes and ponds and monitor for breeding activity.

Pre-development surveys must be conducted on a site-by-site basis to ensure that potential western
toad habitats are not currently occupied.

Because most amphibians and reptiles use more than one habitat type during their life cycle, it may be
necessary to conduct surveys during all seasonal periods when species expected to occur in the area
are active, and to stagger and repeat site visits during each season to ensure maximum detectability,
and their habitat use is fully described.

e Low risk: Restrictions would not normally apply. Where ground conditions permit, plan
development activities within these timeframes. Best management practices and strategies apply.

e Caution: Operators should avoid development activities during these timeframes. In the event that
working within a cautionary window is unavoidable, proponent must contact an appropriate
qualified professional to discuss alternatives, along with potential mitigation and monitoring plans.
A referral to work in this window must be accompanied by a rationale, mitigation and monitoring
plan.

e Critical: Development activities are not appropriate during this timeframe. In the event that working
within a critical window is unavoidable, proponent must contact an appropriate qualified
professional to discuss alternatives, along with potential mitigation and monitoring plans. A referral
to work in this window must be accompanied by a rationale, mitigation and monitoring plan.

2.6.2 Coastal tailed frog

The coastal tailed frog (Ascaphus truei) is the only amphibian in northern B.C. that breeds
exclusively in streams. The species is on the provincial blue list in British Columbia and
designated as a species of special concern in Canada (COSEWIC 2011).>*> This species is
moderately widespread and locally common in moist forests within the coastal and interior
transition portions of the Skeena Region. Coastal tailed frogs are protected under the Wildlife
Act and a species of Identified Wildlife under the Forest and Range Practices Act in B.C.2%>%

Management direction identified for coastal tailed frog is to maintain the viability of native
amphibian populations in areas subject to development activities.”* Specific objectives
identified are:

1. to maintain suitable, effective coastal tailed frog habitat;

2. to mitigate threats to coastal tailed frog; and

3. to maintain healthy populations and, at minimum, current distributions.

In the north, coastal tailed frogs are found in cool, permanent mountain stream basins within
the Coast and East Hazelton mountains. Their life cycle is anchored on breeding streams where
eggs are laid and larvae reared. Aquatic habitats are used for all life stages of coastal tailed
frogs; the species is adapted for life in fast-flowing streams. Important habitat features for
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tadpoles include relatively stable stream systems with step-pool morphology and perennial
flow that can withstand moderate floods and sediment pulses. Cool and clear water conditions,
coarse cobble substrates, moderate gradient and significant shrub understory to provide bank
shading are all key features of high-quality larval habitat. Mature riparian forests moderate
stream and ambient temperature and help to maintain bank stability and channel
characteristics. Sediment-free, coarse cobble substrates are critical to tadpole survival,
promoting the growth of suitable algal forage species and sufficient pore space for tadpoles to
forage and take refuge in. Tadpoles overwinter deep in the cobble substrates of streams. Tailed
frogs have narrow temperature tolerances, with lethally warm temperatures, depending on life
stage and age class, starting at about 22°C. At the northern extent of the species’ range, cold
temperatures (less than 6°C) can limit tadpole distribution in streams.>*® >*% >

Adult and juvenile frogs frequent streams and stream banks, but have been found under logs or
other suitable cover objects, or in forest microhabitats such as wet draws and dry ephemeral
stream channels. Important terrestrial habitats include forested riparian areas, which provide
cool, moist microclimates and structurally complex environments for foraging and security
cover. Adult and juvenile frog activity can, however, extend well beyond the stream and
defined riparian forest into upland forest in the surrounding stream basin. Tailed frogs are
extremely sensitive to desiccation. Important features that allow frogs to move through and
live away from streams include structural attributes that create high ground complexity and
cool, moist refuge habitats such as large downed wood, intact duff layer and root hollows in live
and dead trees, as well as moist to wet forest micro-sites with sub-surface water flow. In
northern B.C., adult frogs have been observed to reside away from larval-natal streams for
extended periods of time in the summer, and juvenile and adult frogs move through upland
forest to reach streams and key locations during specific seasonal periods (i.e. spring
emergence, early summer egg-laying, late summer juvenile dispersal, fall breeding and over-
wintering). The spatial extent of these seasonal movements is relatively unknown in B.C.>4%>%

Broad-scale basin models to predict tailed frog occurrence (at a large watershed scale) have
been developed for parts of the coast. Finer-scale important habitat attributes for stream
reaches, such as substrate or water temperature (which dictate habitat quality and can be
linked to larval density) or mature to old riparian forest (which dictate habitat quality and can
be linked to frog density) must be field-assessed. Currently, the integration of landscape
connectivity into tailed frog suitability modeling has not been adequately addressed, partly due
to a gap in scientific knowledge”; in the absence of knowing how this type of landscape scale
movement occurs, yet knowing that coastal tailed frogs move to and from streams both parallel
to (i.e. up and down the stream) and perpendicular to (toward and away from) streams,
maintaining general riparian connectivity can serve as a surrogate and a practical approach to
minimizing fragmentation and protecting habitats.>**

Threats to coastal tailed frogs

14 Coastal Tailed Frog research projects are currently being conducted in the Skeena Region, through FLNR and the University of Northern
British Columbia (Movement and Habitat Ecology, Distribution Ecology and Landscape Genetics) to address gaps in scientific knowledge for
this species.
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Factors that contribute to the vulnerability of coastal tailed frog populations include its
specialized habitat requirements; long-larval and juvenile periods requiring stable
environments; low reproductive rates; low tolerance of warm temperatures and sediment input
to streams; tendency to aggregate at specific locations for key life history functions; and
unknown dispersal capabilities. The coastal tailed frog is vulnerable to direct mortality, habitat
loss and degradation associated with vegetation clearing, road building and stream crossings.
Management practices that alter the riparian forest or aquatic zones of streams, especially
those that change the moisture regime, increase stream temperature, increase sediment load,
reduce woody debris input and change stream bank integrity, put this species at risk.
Development that increases the risk of slope failures, landslide and debris flows, and
sedimentation (acute and chronic) can negatively affect downstream populations. Management
that alters the mature upland forest away from occupied streams will reduce the total amount
of suitable habitat available to adult frogs, affecting population size. Development activities
that isolate streams and riparian forests within basins and landscapes will affect key seasonal
movement patterns and dispersal.>*> >*%>*’

Adverse effects of development activities on coastal tailed frogs could accrue from
sedimentation associated with pipeline and road construction and maintenance activities, and
from leakages and accidental fuel spills. The scope of this threat has the potential to increase
greatly as demands for energy and rate of development increase. The large number of stream
crossings necessitated by pipeline and other similar projects is of particular concern for this
species and its habitats.

Coastal tailed frog management objectives:

e Maintain suitable and effective coastal tailed frog habitat.

e Maintain the functional integrity of important streams and adjacent forested habitats for all life
stages.

e Maintain healthy populations and, at minimum, current distributions.
e Mitigate threats to coastal tailed frog and minimize human disturbances and access.

¢ Minimize mortality and contamination.

Guidance for coastal tailed frog management:

1. Identify coastal tailed frog habitat and current use of those habitats within the proposed project
footprint and area of influence.
1.1. Compile, review, update or develop habitat and occurrence mapping to assess broad- and fine-
scale distribution of coastal tailed frogs in areas influenced by the proposed development.”* If
existing occurrence and habitat suitability mapping does not exists, generate habitat suitability

mapping for watersheds containing proposed development.

Pagel4?2




1.1.1. Use occurrence and habitat mapping to identify areas of probable impact on tailed frog
habitats and populations early in the planning process and develop field assessment and
inventory plans to evaluate the distribution of tailed frogs and important habitats near
or adjacent to proposed development.

1.1.2. Identify locations of existing coastal tailed frog Wildlife Habitat Areas and review and
apply the associated General Wildlife Measures.>*

1.1.3. Conduct site-specific habitat assessments and inventories to evaluate aquatic and
terrestrial tailed frog habitat quality and, where possible, confirm tailed frog occupation
in habitats adjacent to, and in the vicinity of (upstream and downstream), proposed
development.

1.1.4. Repeat and stagger inventory surveys during the growing season (June to October) to
optimize probability of detecting species and to provide an adequate description of
important aquatic and terrestrial habitats.

1.1.5. Emphasis for surveys is during periods of lowest flow to optimize tadpole detection
(August) and periods of highest population mobility during the early summer egg-laying
period (July) or autumn breeding and pre-overwintering period (September to October).

1.1.6. Use standard, specialized aquatic survey techniques appropriate for coastal tailed frog

larvae. All surveys must comply with RISC standards set by the province.>® >>*

1.1.7. Conduct standardized searches of terrestrial riparian forest and moist microhabitats in
upland forest near or adjacent to proposed development to identify important
terrestrial habitat features.

Identify indicators within the project area. Key indicators include:
2.1. amount and condition of habitat

2.2. abundance and distribution of seasonal habitat

2.3. population structure and dynamics, including mortality risk
2.4. population size

2.5. population lambda

Avoid or minimize new disturbance to important habitats.

3.1. Maintain permanent buffers of intact, native vegetation communities around and adjacent to
key habitats. Recent studies have indicated that if tailed frogs are identified in one part of a
stream system, they are present throughout the system.552
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3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.1.1. Buffers should be a minimum of 50 m wide (measured from the top of banks for streams
and from high-water mark around seeps and wetlands adjacent to tailed frog streams)
and designated as no disturbance zones. Buffers should be larger in areas of unstable
terrain and at larger green-field sites, as well as locations surrounded by urban

development.553

3.1.2. An additional management zone buffer at least 100 m and up to several hectares may be
needed to adequately protect adjacent mature forests and moist micro-sites, as well as
maintain adequate connectivity for this species.”>*

3.1.3. Where slopes exceed 60 percent, extend buffers beyond the top of the ravine.

Identify and retain suitable basin-level and landscape linkages for juvenile dispersal and

seasonal movements of adult tailed frogs between important seasonal habitats.”>

Maintain riparian corridors and upland linkages between tailed frog streams (riparian reserves
and management areas, wildlife tree patches and other forms of mature forest retention parks
and greenways can connect aquatic habitats).

Locate development activities and roads away from key habitats for amphibians, such as and
streams and adjacent forests and wet habitats. Restrict activities that alter or disturb important
breeding, rearing, dispersal and overwintering habitat for the coastal tailed frog.556

Minimize crossing impacts of pipeline routes and roads by using shared or common corridors
to reduce erosion and sediment during construction and minimize habitat fragmentation.

Minimize roads within a 50 m buffer of the core area and minimize the number of stream
crossings. When roads, clearings or crossings are determined to be necessary, follow strategies

to minimize impacts:557' >%8

Minimize length and construct narrow right-of-ways for roads and clearing for pipelines to
minimize site disturbance and reduce groundwater interception in the cutslope.

3.7.1. Avoid developing roads parallel to streams where possible.

3.7.2. Use sediment-control measures in cut-and-fill slopes (e.g. grass-seeding, armoring ditch
lines, culvert outfalls).

3.7.3. Deactivate roads, but minimize digging and disturbance to adjacent roadside habitat.

3.7.4. Minimize site disturbance during harvesting or other vegetation clearing, especially in
terrain polygons with high sediment transfer potential to natal streams.

3.7.5. Fall and yard away from, or bridge, all other stream channels (ephemeral or perennial)
and wet draws to reduce channel disturbance and slash loading and groundwater
interception.
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3.7.6. Ensure the type of stream crossing structure and any associated roads or clearings are
designed and installed in a way that minimizes impacts to tailed frog instream and
riparian habitats (including forest floor, shrub understory and woody debris).

3.7.7. ldentify appropriate best management practices from Standards and Best Practices for

Instream Works (2004) for minimizing impacts to stream habitats.>®

3.7.8. Protect and avoid degradation to riparian habitats during all phases of the project.
Consult Wetland Ways (2009) for best management practices to minimize site-specific
impacts of pipeline and road development on wetland and riparian habitats.

3.7.9. Use temporary clear-span bridges where practicable.
3.7.10. Use directional or horizontal drilling methods where practicable.560

3.7.11. Manage access to operational areas during and after activities. De-activate and reclaim
immediately after road use is finished.

3.7.12.Where roads are to be maintained, manage access into tailed frog habitats.

3.8. Do not locate facilities, stations, camps, roads or other development footprints in or near
coastal tailed frog habitats or in such a way that the hydrology, sedimentation or temperature
of these habitats will be impacted.>®" **? Consult strategies in Develop with Care (2012).

3.8.1. Protect stream hydrology and temperature. Avoid altering stream-flow patterns and
maintain small pools within streams and abundant in-stream cover.

3.8.2. Document natural processes, such as sedimentation flow, peak flows and flow volumes.

3.8.3. Establish baseline values and monitor throughout the construction phase and once the
construction phase activities are complete.

563,564 Activities include:

3.9. Apply best practices during all development activities and work phases.
3.9.1. Delineate buffers and fence no disturbance areas before starting work.

3.9.2. Wet draws and other moist micro-sites should be maintained as machine free as much
as possible.

3.9.3. Avoid cross-stream yarding.

3.9.4. Do not allow sediment and run-off from development to enter streams. Install and
maintain erosion control measures.

3.9.5. Do not use pesticides and other chemicals near coastal tailed frog habitat.
3.9.6. Maintain the natural hydrograph.

3.9.7. Minimize disturbance to soils, root systems, and the forest floor (duff layer) to maintain
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bank stability and habitat. Clearing for right-of-ways or other purposes should aim for
minimum ground disturbance (i.e. machine free zones). In situ downed wood should be
maintained if possible. Wet draws and other moist micro-sites should be machine free
zones if possible.

3.9.8. Stabilize cleared pipeline corridors by establishing native vegetation. Best management
practices should be applied for invasive plants in Parks and Protected Areas for
preventing the spread during forest management and in oil and gas operations and as
outlined in the Peace Region.

3.10. Minimize road mortality of amphibians moving between seasonal habitats by locating roads
and infrastructure away from streams, riparian forests, and known occupied locations.
Where there is no alternative to road development near these areas, special crossing

structures may be appropriate.>®> %

3.10.1. For stream-dwelling amphibians, open bottom culverts of at least 2 m in diameter with
natural substrates may facilitate movements across roads.

3.11. Monitoring amphibian response to this development may be appropriate. The effectiveness
of crossing structures is unknown for this species, therefore, consultation with a qualified
professional and monitoring is recommended.

Avoid displacing coastal tailed frogs and minimize direct and indirect mortality on coastal tailed
frog populations.

4.1. Conduct pre-development surveys on a site-by-site basis to minimize the risk of impacting key
tailed frog habitats and aggregate locations. Caution should be taken during the growing
season. Important considerations for conducting pre-development surveys include:

4.1.1. Aggregations of juvenile and adult tailed frogs can occur in streams for ovipositioning
(June to July) and in streams and wet micro-sites in adjacent riparian forest during
breeding in autumn (September to October). Low flows in mid-summer can concentrate
aquatic larval populations or force tadpoles down into substrate pore space where they
are less likely to be detected.

4.1.2. Environmental monitoring during construction phases in streams known to contain
tailed frogs will enhance chances for detecting frogs or key locations at the point of
impact that were missed during the pre-development assessment phase.

4.1.3. Vegetation-clearing and pipeline-building activities cannot occur during winter months
due to the undetectability, immobility and vulnerability of all life stages at this time.

4.2. Coastal tailed frogs use many different habitat types during their life cycle; therefore, it is
necessary to conduct surveys during all seasonal periods when species are active and to
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4.3.

conduct several site visits during each season to maximize the probability of detection,
describe important habitats and help to identify locations with sufficient tadpole or tailed frog
densities to warrant management attention. Depending on the proposed development area,
the probability of locating aggregations may be low since these features may be limited in
number and patchy in distribution; precautionary management and monitoring in and around
streams and forested wet micro-sites, and other habitats likely to contain these features, is
required.”® Use an environmental monitor (or biologist) knowledgeable in tailed frog
identification and ecology on site when working in habitats suitable for coastal tailed frogs to
assess and re-assess construction sites for tailed frogs. Tailed frogs are frequently not detected
in pre-assessments but may be detected during the construction phase, particularly in low-
density larval sites, deep or pool-dominated stream reaches and small stream and forest sites

frequented by juveniles and adults.”®®

If tailed frogs are encountered during construction site monitoring, activities must stop and
appropriate actions identified to mitigate impacts implemented (as identified in a wildlife
mitigation and monitoring plan).

4.4. Avoid construction activities during periods when amphibians are known to aggregate

4.5.

seasonally. If key seasonal activity locations have been identified, restrict construction
activities around these during periods of occupancy. Restrict construction activities during the
over-wintering period when larvae and adults are sedentary and undetectable and may be
aggregated.seg' 570, 571,572

Avoid disturbance (trampling, machinery, digging, etc.) in and around suitable habitats and
associated buffers. Frogs can aggregate at early summer ovipositioning sites and autumn
breeding sites. Aggregations may also occur at overwintering areas. Tadpoles in productive
larval rearing reaches may be concentrated during periods of low flow. A few productive
aggregation sites may sustain local and regional populations of these species.>”® Probability of
locating aggregations is low given the low density, patchy distribution of these features and the
reconnaissance level nature of surveys, therefore precautionary management in and around
streams and forested, wet micro-sites likely to contain these features is required.

Restore habitats to a condition that provides a similar level of functional coastal tailed frog

habitat as before any industrial activity took place.

5.1.

5.2.

Retain or re-establish structural complexity (e.g. retention or replacement of large downed

wood in areas where forest cover has been removed) in disturbed or cleared areas where

possible.””*

Re-vegetate exposed soils adjacent to coastal tailed frog habitats with a mix of native

vegetation species immediately when use is complete.””
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5.2.1. Plant directly by hand to minimize further impacts to soils and remaining vegetation.

5.2.2. Control the spread of non-native plants. Weedy invasive plants can overtake native
vegetation and degrade the effectiveness of coastal tailed frog habitat.>’®

6. Avoid contaminating coastal tailed frog habitat.

6.1. Avoid pollution, contamination, erosion, unnecessary vegetation removal and soil compaction
during all phases of development. During construction, have an emergency response planin

place to contain and clean up accidental spills safely and quickly.””’

6.1.1. Do not use chemical applications or pesticides in or near coastal tailed frog habitats.

6.1.2. Do not allow contaminated water discharge to enter the natural system. Hydrostatic
testing of pipeline during construction or maintenance must meet, at minimum,
regulated standards.

6.2. Prevent fish introductions and re-channelization of areas supporting coastal tailed frog
populations.>’®

6.3. Reduce the risk of disease transmission among sites and among individuals within a site. The
amphibian chytrid fungus has been implicated in the decline of amphibian populations from
many sites around the world including in B.C. and has been detected in tailed frog populations
in the US. Hygiene protocols are required of all amphibian field staff and researchers working
in aquatic habitats that comply with the Standard Operating Procedures: Hygiene protocols for
amphibian fieldwork, 2008.>”>>® This is required on all amphibian inventory, monitoring or
research permits in the Skeena, Omineca and Peace regions.

7. Develop a monitoring and adaptive management plan to monitor the effectiveness of measures
to avoid, minimize and restore.

7.1. Monitor the effectiveness of mitigation measures and make improvements as needed,
including:>®"

7.1.1. Employ principles of adaptive management to improve effectiveness of best
management practices or to mitigate unforeseen impacts.

7.1.2. Maintain structures used to protect amphibians.

7.1.3. Engage in ongoing habitat restoration, where required.
7.1.4. Monitor quality of aquatic and terrestrial habitats.
7.1.5. Engage in ongoing control of non-native species.

7.1.6. Engage in ongoing public education and encourage stewardship activities.
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7.1.7. Monitor and evaluate mitigation strategies to be conducted by a qualified professional
knowledgeable in amphibian biology.

7.2. A biologist knowledgeable about coastal tailed frogs and the mitigation plans for the site needs
to be present to monitor activities when (a) habitat for these animals is being restored, (b)
special structures, such as road crossing tunnel systems are constructed, or (c) when
endangered species are expected to occur at the site.

7.3. Co-ordinate efforts between companies if more than one company is operating in or near
coastal tailed frog habitat in a given season. This is required so that monitoring is carried out

effectively and disturbance to animals is minimized.>®?

7.4. Obtain relevant permits and fulfill the reporting requirements, including submitting wildlife
location data to FLNR.

8. Risk timing windows for coastal tailed frogs.

There are no low-risk, optimal timing windows for development and coastal tailed frog life requisites.

Caution: May 1 — October 31

Critical: November 1 — April 30 (non-growing season) is a critical period during which development

activities are not appropriate.

e Low risk: Restrictions would not normally apply. Where ground conditions permit, plan
development activities within these timeframes. Best management practices and strategies apply.

e Caution: Operators should avoid development activities during these timeframes. If working within

a cautionary window is unavoidable, proponents must contact an appropriate qualified professional

to discuss alternatives, as well as potential mitigation and monitoring plans. A referral to work in
this window must be accompanied by a rationale, mitigation and monitoring plan.

e Critical: Development activities are not appropriate during this timeframe. In the event that working

within a critical window is unavoidable, proponents must contact an appropriate qualified
professional to discuss alternatives, as well as potential mitigation and monitoring plans. A referral
to work in this window must be accompanied by a rationale, mitigation and monitoring plan.
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Appendices

APPENDIX A: Fisher habitat management tables.

Implementation zone
I Boreal
Sub-Boreal
.| DryForest

0 100 200 Kilometers
oy —

Figure 1. Implementation zones for habitat conditions and targets to help conserve, retain, and enhance habitat
for fishers throughout their range in British Columbia.” from http://fisher.forrex.org
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Fisher Habitat Management Tables

Landscapelplanning level: A 30 km” area’ is used as the implementation unit at this level as it represents an area that should meet all the habitat requirements for a female fisher. Minimum structural attributes

identify the characteristics of important habitat structures and patches used by fishers. High-quality stand attributes are stand features identifiable in the VRI that describe stands which likely contain the important
habitat features required by fishers. Minimum targets provide minimum estimates of the area of habitat and number of individual features an average female fisher is thought to require within a 30-km? home
range. Strategies provide ideas for implementing the targets to address fisher habitat needs. Finally, the table describes why these attributes are required for fishers. Note that multiple fisher life history

components may be met by the same tree, patch, or stand.

Boreal Forest (BWBSdk, BWBSmw, BWBSwk, Peace region SBSwk2)

Fisher Structural attributes High quality stand attributes Minimum targets Strategies Why?
life history required
component
Tree characteristics: Balsam poplar (Acb) den stands: High quality stands: [ Mapping exercises can identify areas with 0 Fishers require den cavities for birthing
Rearing or [ Balsam poplar (Acb) 052 cm ] Acb leading, secondary, or tertiary [1602 ha needed per 30 km? (20% of suitable breeding habitat and ensure that and raising their young. In the boreal
breeding dbh, declining® with 045% tree species home range). sufficient area in high quality stands are forest, den cavities have only been
habitat and shrub cover immediately 71 QMD 019.5cm retained in a 30 km* area at all times. found in larger diameter aspen and
surrounding. © Stand age 088 years; height 019 m. | Other stands: U In general, harvested areas will not contain balsam popular trees containing heart-
[1 Trembling aspen (At) 040 cm [1 Potential den trees will also occur in viable denning trees unless suitable trees rot cavities.
dbh, declining with 045% tree Aspen (At) den stands: other stand types where trees with are retained and forest cover is protected or | [1 Female fishers often use more than
and shrub cover immediately ] At leading, secondary, or tertiary the required structural attributes develops sufficiently to provide security one den tree in a single year. Given
surrounding. species occur. Targets for those stands are cover. this, fishers need multiple suitable
© QMD 021.3 cm addressed at the stand level. trees for the present and will also
71 Stand age 098 years; height 022.8 require new den trees to develop in the
m. future when existing trees fall.

1 Den trees also occur in stands that are
not high quality as individual trees or
small patches that are not mappable.

Tree characteristics: White spruce (Sw) rest stands: High quality stands:: [ Mapping exercises can identify areas with [] Tree-based rest sites provide fishers
Resting 1 Sw 031 cm dbh with rust 1 Sw leading, secondary, or tertiary [1 181 ha needed per 30 km? (6% of suitable resting habitat and ensure that with places to rest while providing
habitat: brooms. species. home range). sufficient area in hi%h quality stands are protection from predators, thermal
[J Sb 017 cm dbh with rust [ Crown closure 050%. retained in a 30 km* area at all times. cover, and opportunities for prey
rust broom brooms. 0 QMD [118.5 cm. Other §tands: . . O R_esting habitat should be provided _in a well detection.
sites [J Rust brooms should be >40cm | (] Basal area 031.4 m?ha. Potential rest trees \_NIII also occur in dispersed arrangement where possible. J Rust brooms are used year round, but
diameter to provide a platform | [ Stand age 078 years; height 119 m. other stand types with a spruce are used more often when
for fisher. component. Targets for those stands temperatures are moderate (e.g. >-10°
Black spruce (Sb) rest stands: are addressed at the stand level. C).
1 Sb leading, secondary, or tertiary
species.
J Crown closure 035%; QMD 017 cm.
(] Stand age 068 years; height 014.8
m.

! A 30-km? area is the size of an average home range for female fishers in the boreal forests of British Columbia. Male home ranges typically overlap 1 or more female home range so their needs (all habitat
components except rearing/breeding habitat) would be met by the requirements identified for female fishers.
2 Declining: appearance code 2; tree live, but unhealthy; internal decay or growth deformities present; often dead leader (DTEIF 1990).
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Boreal Forest Continued

branch-limb
sites

habitat structural attributes
(above).

breeding habitat allows these components
to be met with the strategies used for
rearing habitat.

Fisher Structural attributes High quality stand attributes Minimum targets Strategies Why?
life history required
component
Tree characteristics: [1 Will be captured by rearing habitat (1 Will be achieved through rearing [1 Branch-limb rest sites have similar [J Rest sites provide fishers with places
Resting [ Branches >12 cm diameter. stand attributes (above). habitat targets (above). attributes as breeding structures and to rest while providing protection from
habitat: [ Will be captured by rearing stands, so it is likely that overlap with predators, thermal cover, and

opportunities for prey detection.
[1 Large branches provide fishers with
relatively flat areas to rest.

Tree characteristics:

[ Will be captured by rearing habitat

71 Will be achieved through rearing

[1The tree characteristics, stand attributes,

[ Rest sites in tree cavities provide

coarse woody
debris sites

ground.
] Sw optimal.

[] Potential CWD sites will also occur
in other stand types. Targets for
those stands are addressed at the
stand level.

created in harvested areas by reserving
suitable logs and by creating piles of woody
debris.

Resting {1 Will be captured by rearing stand attributes (above). habitat targets (above). and targets for cavity rest sites are very fishers with safer and thermally
habitat: habitat structural attributes similar to rearing habitat. This overlap superior rest sites than branches.
(above). allows these components to be met with [J Cavity rest sites may also act as
cavity sites strategies used for rearing habitat. reproductive dens. However, females
appear to require smaller entrance
holes to denning cavities than to
resting cavities, likely to provide
greater protection for their kits.
CWD characteristics: CWD rest stands: High quality stands: [ Mapping exercises can identify areas with (1 The long, thin body of a fisher is
Resting 1 030 cm diameter. [ Total overhead cover160%. 71713 hain 30 km? (23.8% of home suitable CWD resting habitat and ensure thermally inefficient due to their high
habitat: 0 011 min length. [ QMD 018.1 cm. range). that sufficient area in hizqh quality stands surface area to body weight ratio.
[ Decay class 2-3%, [1 Stand age 078 years; height 119 m. are retained in a 30 km* area at all times. Together, CWD and snow provide
] Elevated 25-50 cm above Other stands: 01 Future high quality rest sites can also be fishers with thermally efficient rest sites

during winter.

[1 Micro habitats that minimize heat loss
are important for fishers, especially for
areas with cold winter climates such as
BC.

Foraging
habitat:

snowshoe
hare

Not applicable

Optimal snowshoe hare stands:

[ Average tree heights 03 m.

[ Tree density: 08000 stems/ha
optimal, >3000 stems/ha to provide
any habitat value.

[1 Cover (trees and shrubs <3 m) 80-
100% optimal, 30-80% increasing
suitability, and <30% unsuitable for
hare.

High quality stands:
187 ha in 30 km? (2.9% of home
range ).

[ Plant >3000 stems/ha, protect patches of
deciduous stems, and retain woody debris
on block to provide additional cover.

[ Avoid spacing stands where conifer growth
is not stagnating. Where spacing is
necessary, retain 25% of the stand in
dense patches and strips that provide
habitat and facilitate snowshoe hare
dispersal.

1 Snowshoe hare habitat did not make
up a large proportion of fisher home
ranges in the Peace Region. Despite
this, hares are important prey for
fishers throughout BC that provide a
relatively large source of calories per
kill.

® Decay class 2: intact log, hard to partly decaying, elevated but slightly sagging, bark intact or partly missing; Decay class 3: hard large pieces, partly decaying, sagging near ground or broken, traces of bark

(DTEIF 1990). Pagel52

Page 2 of 6



Boreal Forest Continued

Fisher Habitat Management Tables

Fisher Structural attributes High quality stand attributes Minimum targets Strategies Why?
life history required
component
Not applicable Optimal red squirrel stands: High quality stands: [ Mapping exercises can identify areas with [J Squirrel habitat made up a relatively
Foraging U Tree Canopy Closure >50%. 1156 ha in 30 km? (1.9% of home suitable squirrel habitat and ensure that small component of fisher home
habitat: ] Coniferous canopy height 0 15 m. range ). sufficient area in hi%h quality stands are ranges in the Peace Region. Despite
] Conifer (pine, spruce and Subalpine- retained in a 30 km” area at all times. this, squirrels are an important prey for
squirrels fir) tree canopy 0 50%. [J Harvested areas will not provide suitable fishers throughout BC and it is likely
9 ] Spruce in Tree Canopy 060%. squirrel habitat for a considerable time; that fisher in the Peace also make use
however, suitable sized WTPs and riparian of squirrels when foraging.
Optimal flying squirrel stands: reserves can provide some habitat after
O Tree Canopy Closure 50-85%. harvesting.
[J Coniferous canopy height 021 m.
[1 Conifer (pine, spruce and Douglas-
fir) tree canopy 30-80%.
(1 Large Deciduous tree density (>35
cm dbh): 02 stems/ha.
Foraging Not applicable Optimal ruffed grouse stands: High quality stands: [ Ruffed grouse is an important prey
habitat: 0 Under development. [J Under development. species for fishers throughout BC.
ruffed grouse
Tree/CWD characteristics: Movement stands High quality stands: [1 Movement habitat can be overlapped J Movement habitat is needed so fishers
Movement Structural attributes that No empirical data currently available, | (1 16.9 km?in 30 km? (56.3% of home effectively with riparian reserves to form can safely travel between important
habitat provide cover or facilitate but movement habitat is likely range with total cover >20%). linear arrangements of habitat that facilitate habitats within their home range, and

escape from predators, such
as trees, security cover, and
complex piles of CWD.

suitable if total cover (combination of
tree and shrub cover) is >20% based
on observations of fisher habitat-use
patterns.

] "High-quality" movement stands are
believed to be stands with total cover
050% (30% shrub and 20% tree
cover.

Other stands:

[J Movement habitat should also be
supplied in harvested areas using
reserves, non-merchantable
patches, and coarse woody debris.

dispersal.

[1 Linear arrays of non-merchantable timber
within cut blocks can be used by fisher to
Cross openings.

[1 Piles of CWD spaced appropriately can
provide escape habitat in harvested areas
and can be used with other retention to
help fishers cross openings.

[ Design blocks to limit the “das h distance”
fishers have to travel without forested cover
or other escape habitat.

to access new areas when dispersing.
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Fisher Habitat Management Tables

Stand Level Management: practices that should be conducted at the cutblock level to retain fisher habitat. High-quality stand attributes are identifiable stand features that describe stands which likely contain the
important habitat features required by fishers. Minimum targets provide minimum estimates of the area of habitat and number of individual features an average female fisher is thought to require. High quality

stands will contain most of the structures used by fisher in its home range, but a lower density of structures is also required in other stands. Strategies provide ideas for implementing the targets to address fisher
habitat needs. Note that the most effective strategy for retaining life history components will be to avoid logging high quality structures, patches, and stands. Finally, the table describes why these attributes are

required for fisher. It is also important to note that multiple fisher life history components may be met by the same tree, patch, or stand.

Boreal Forest (BWBSdk, BWBSmw, BWBSwk, Peace region SBSwk?2)

Fisher
life history
component

Structural attributes
required

High quality stand attributes

Minimum targets

Strategies

Why?

Rearing or
breeding
habitat

Tree characteristics:

[ Declining®, large-diameter At
(040 cm dbh) and Acb (052 cm
dbh) trees.

[1 The most valuable trees for
present use by fisher have
cavities with entrance holes
(>1.5m from ground) that have
typical dimensions of 5-10 cm
wide by 7-15 cm tall.

[ Larger trees (>30 cm dbh) of
the above species with multiple
infection points for the
recruitment of future den trees.

Balsam poplar (Acb) den stands:

Number of suitable trees:

[ Acb leading, secondary, or tertiary
species.
[J QMD 019.5 cm.

[1 Stand age 088 years; height 0119 m.

Aspen (At) den stands:

[ At leading, secondary, or tertiary
species.

[J QMD 021.3 cm.

(1 Stand age 098 years; height 022.8
m.

[1 Total of 7,880 trees per 30 km*
- 5,910 (10 trees/ha) in high-quality
stands.
- 1,970 (0.8 trees/ha) in other
stands.

(1 Retain trees with required structural

attributes in or adjacent to harvested areas.

1 Where possible, protect suitable trees in
wind-firm retention areas, or maintain
advanced regen/brush around the trees to
provide concealment cover (045% total
cover [tree and shrub combined)]).

(] Stands not defined as high quality will also
have scattered trees or small patches of
trees with the required structural attributes.
Trained field crews can identify these trees
for retention.

[ Fishers require den cavities for birthing
and raising their young. In the boreal
forest, den cavities have only been
found in larger diameter aspen and
balsam popular trees containing heart-
rot cavities.

] Female fishers often use more than
one den tree in a single year. Given
this, fishers need multiple suitable
trees for the present and will also
require new den trees to develop for
the future when existing trees fall.

Resting
habitat:

rust brooms

Tree characteristics:

[1 Maintain Sw 031 cm dbh and
Sb 017 cm dbh with rust
brooms.

[1 Rust brooms should be >40cm
diameter to provide a platform
for fisher.

White spruce (Sw) rest stands:

[1 Sw leading, secondary, or tertiary
species.

[1 Crown closure 050%.

[J QMD 018.5cm.

[1 Basal area 131.4 m?/ha.

(] Stand age 078 years; height 019 m.

Black spruce (Sb) rest stands:

[ Sb leading, secondary, or tertiary
species.

[1 Crown closure 035%; QMD 017 cm.

[1 Stand age 068 years; height 014.8
m.

Number of suitable trees:

11,520 trees per 30 kmZ
- 1,140 (8 trees/ha) in high-quality
stands.
- 380 (0.1 trees/ha) in other
stands.

71 Where possible, protect the trees in
windfirm wildlife tree patches with crown
closure 050 % for Sw and 035% for Sh.

1 Rest sites provide fishers with
protection from predators, thermal
cover, and opportunities for prey
detection.

[1 Tree-based sites are used year round,
but are used more often when
temperatures are moderate (e.g. >-10°
C).

* Declining: appearance code 2; tree live, but unhealthy; internal decay or growth deformities present; often dead leader (DTEIF 1990).
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Boreal Forest continued

Fisher Habitat Management Tables

Fisher Structural attributes High quality stand attributes Minimum targets Strategies Why?
life history required
component
Tree characteristics: [ Will be captured by rearing habitat {1 Will be achieved through rearing ] The tree characteristics, stand attributes, [1 Rest sites in tree cavities provide
Resting 0 Branches >12 cm diameter. stand attributes (above). habitat targets (above). and targets for cavity and branch-limb rest fishers with safer and thermally
habitat: 01 Will be captured by rearing sites are very similar to rearing habitat. superior rest sites than branches.
habitat structural attributes This overlap allows these components to [1 Cavity rest sites may also act as

cavity sites (above). Ee r'_net with strategies used for rearing reproductive d&_ens. However, females
and abitat. appear to require smaller entrance

branch-limb
sites

holes to denning cavities than to
resting cavities, likely to provide
greater protection for their kits.

[1 Fishers have only been observed
resting on balsam poplar branches in
the Peace Region; however, large
aspen may also be used.

Resting
habitat:

coarse woody
debris sites

CWD characteristics:

(1 Maintain CWD pieces 030 cm
diameter, 011 m long, decay
class 2-35, that are elevated
25-50 cm above ground.

1 Primarily Sw.

1 CWD piles should have 30%
pieces >30cm diameter.

CWD rest stands:
[1 Total cover® 060%.
[1QMD [018.1 cm.

[1 Stand age 078 years; height 019 m.

Number of suitable logs:
11,360 per 30 km*
- 1,020 (2 logs/ha) in high-quality
stands.
- 340 (0.2 logs/ha) in other stands.

[ Protect natural accumulations of CWD

using machine free zones, or create piles of
CWD using machinery.

] Man-made piles should be generally > 20

m:!

[ Together, CWD and snow provide
fishers with thermally efficient rest sites
during winter. The long, thin body of a
fisher is thermally inefficient due to
their high surface area to body weight
ratio.

[1 Micro habitats that minimize heat loss
are important for fishers, especially for
areas with cold winter climates such as
BC.

Foraging
habitat:

Ruffed grouse
and small
rodents

Not applicable

Optimal ruffed grouse stands:
1 Under development.

Optimal small rodent stands:

[1 Contains abundant patches with
increased cover in CWD, shrubs,
and regen.

Ruffed grouse high quality stands:
1 Under development.

Small rodents high guality stands:

[] Targets will depend on
structural/floristic attributes of the
proposed cut block and harvesting
constraints.

1 Small rodents: protect areas of advanced

regeneration and natural CWD
characteristics using machine free zones;
retain individual pieces of CWD in various
sizes (length and diameter) on block; and
create complex piles of CWD.

[1 Fisher require catchable prey to
survive and will target different prey
species in different habitats, although,
the habitats of some prey will overlap.

® Decay class 2: intact log, hard to partly decaying, elevated but slightly sagging, bark intact or partly missing; Decay class 3: hard large pieces, partly decaying, sagging near ground or broken, traces of bark
(DTEIF 1990).
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- FisherHabitatManagementTables

Boreal Forest Continued

Area Minimum structural High quality stand attributes Targets Strategies Why?
attributes
Not applicable. Optimal snowshoe hare stands: [1 Targets for the different habitats will | [ Assess the attributes of each block and {1 Fisher require catchable prey to
Foraging ] Average tree heights 03 m. depend on structural/floristic target the optimal habitats for each prey survive and will target different prey
habitat: 7] Tree density: 08000 stems/ha attributes of the proposed cut block species, where present, for management. species in different habitats, although,
optimal, >3000 stems/ha required to and harvesting constraints. Greater | [J Snowshoe hare: Protect natural patches of the habitats of some prey will overlap.
snowshoe provide any habitat value. amounts of prey habitat are more high _d_ensity regen, plant patches at higher
hare and 1] Cover (trees and shrubs <3 m) 80- likely to support viable prey densities, reserve areas from spacing
. 100% optimal, 30-80% increasing populations. activities, protect deciduous stems, and
squirrels suitability, and <30% unsuitable for [J During spacing, reserve 25% of the retain complex woody debris.
hare. area in non-spaced patches or linear | [J Squirrels: concentrate WTPs on patches of
arrays. forest meeting the optimal structural
Optimal red squirrel stands: attributes. Home range size varies with
] Tree Canopy Closure >50%. habitat quality, but larger WTPs (>1.5 ha)
[ Coniferous canopy height I 15m. are more likely to be suitable. Connecting
7] Conifer (pine, spruce and Subalpine- WTPs with adjacent mature timber will also
fir) tree canopy 0 50%. increase habitat quality for squirrels.
71 Spruce in Tree Canopy 060%. Squirrel middens are usually located on
mesic or wetter sites that can be targeted
Optimal flying squirrel stands: for WTPs.
[1 Tree Canopy Closure 50-85%.
[1 Coniferous canopy height 0121 m.
[J Conifer (pine, spruce and Douglas-
fir) tree canopy 30-80%.
[ Large Deciduous tree density (>35
cm dbh): 02stems/ha.
Tree/CWD characteristics: Movement stands [1 Assess the block and make the best | [ Use riparian reserve zones to provide [1 Movement habitat is needed so fishers
Movement [ Structural attributes that 1 No empirical data currently available use of retention areas, regen movement habitat. can safely travel between important
habitat facilitate escape from but, based on fisher habitat-use patches, single tree retention, and [1 Protect non-merchantable trees and shrubs habitats within their home range, and

predators, such as
trees/shrubs (>20% cover) and
complex piles of CWD.

patterns, movement habitat is likely
suitable if total cover (combination of
tree and shrub cover) is >20%.

(1 "High-quality" movement stands are
believed to be stands with total cover
[150% (30% shrub and 20% tree
cover.

CWD piles to provide movement
habitat across large open areas.
Continuous cover is best, but if it is
not possible, try to keep “dash
distances <100m.

[ Travel corridors will benefit both prey
and fishers and will generally overlap
with riparian management areas and
wildlife tree patches. Avoid leaving
large areas without some kind of
connective cover.

in gullies crossing cut blocks.

1 Combine non-merchantable protection,
WTPs, single trees and CWD piles to
provide linear travel habitats with “dash
distances of <100m.

to access new areas when dispersing.
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Fisher Habitat Management Tables

Landscape/planning level: Two different sized areas are used for implementation in Sub-boreal regions. Fishers in moist/wet subzones have a larger home range (50km?) than fishers in dry subzones (25km?).

The respective home range sizes represent the area that should meet all the habitat requirements for a female fisher in each subzone type. Minimum structural attributes identify the characteristics of important

habitat structures and patches used by fishers. High-quality stand attributes are stand features identifiable in the VRI that describe stands which likely contain the important habitat features required by fishers.
Minimum targets provide minimum estimates of the area of habitat and number of individual features an average female fisher is thought to require within their home range. Strategies provide ideas for

implementing the targets to address fisher habitat needs. Finally, the table describes why these attributes are required for fishers. Note that multiple fisher life history components may be met by the same tree,

patch, or stand.

Sub-boreal Forest (SBSwk, SBSdh, SBSdk

SBSdw, SBSmc, SBSmh, SBSmk, SBSmm, SBSmw)

breeding habitat

090 cm dbh, declining*
with 060% tree and shrub
cover immediately
surrounding.

species (or hybrid spruce (Sx) as only
species).

(1 Crown closure 025%

[ QMD 029.9 cm

(] Stand age 0165 years; height 032.7 m.

Dry subzones:

(1 Act, Sx, or Act and Sx as only tree
species

[ QMD 030 cm.

(] Basal area 032 m?ha.

(] Stand age 0172 years.

per 50 km? (0.4% of home range).

Dry subzones:
[J High quality stands need 44 ha
per 25 km? (1.8% of home range)

Other stands:

[ Potential den trees will also occur
in other stand types where trees
with the required structural
attributes occur. Targets for those
stands are addressed at the stand
level.

sufficient area in high quality stands are
retained in fisher home ranges at all times.

[1'In general, harvested areas will not contain
viable denning trees unless suitable trees
are retained and forest cover is protected or
develops sufficiently to provide security
cover.

Fisher Structural attributes High quality stand attributes Minimum targets Strategies Why?
life history required
component
Tree characteristics: Moist/wet subzones: Moist/wet subzones: 1 Mapping exercises can identify areas with [ Fishers require den cavities for birthing
Rearing or [ Black cottonwood (Act) 1 Act leading, secondary, or tertiary [1 High quality stands need 20 ha suitable breeding habitat and ensure that and raising their young. In the Sub-

boreal forest, den cavities have only
been found in larger diameter
cottonwood trees containing heart-rot
cavities.

1 Female fishers often use more than
one den tree in a single year. Given
this, fishers need multiple suitable
trees for the present and will also
require new den trees to develop in the
future when existing trees fall.

1 Den trees also occur in stands that are
not high quality as individual trees or
small patches that are not mappable.

Resting habitat:

rust broom sites

Tree characteristics:

[1 Sx 039 cm dbh with large
rust brooms

[1 Rust brooms should be
>40cm diameter to
provide a platform for
fisher.

Moist/wet subzones:

] Sx leading, secondary, or tertiary
species.

1 Crown closure 030%.

7 QMD [122.7 cm.

(1 Basal area 035 m%ha.

7] Stand age 0135 years; height 023.7 m.

Dry subzones:

71 Sx leading, secondary, or tertiary species
(or hybrid spruce as only species)

+ crown closure 0125%

+QMD [019.6 cm

* basal area 0132 m?ha
» stand age 072 years

Moist/wet subzones:

[1 High quality stands need 912 ha
per 50 km? (18.2% of home
range).

Dry subzones:
[1 High quality stands need 346 ha
per 25 km? (13.8% of home range)

Other stands:

Potential rest trees will also occur in
other stand types with a spruce
component. Targets for those
stands are addressed at the stand
level.

[1 Mapping exercises can identify areas with
suitable resting habitat and ensure that
sufficient area in hi%h quality stands are
retained in a 50 km* area at all times.

[1 Resting habitat should be provided in a well
dispersed arrangement where possible.

[ Tree-based rest sites provide fishers
with places to rest while providing
protection from predators, thermal
cover, and opportunities for prey
detection.

Rust brooms are used year round, but
are used more often when
temperatures are moderate (e.g. >-10°
C).

! Declining: appearance code 2; tree live, but unhealthy; internal decay or growth deformities present; often dead leader (DTEIF 1990).
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Fisher Habitat Management Tables

Sub-boreal Forest Continued

Fisher
life history
component

Structural attributes
required

High quality stand attributes

Minimum targets

Strategies

Why?

Resting habitat:

branch-limb
sites

Tree characteristics:

[1 Cottonwood branches >12
cm diameter.

[1 Will be captured by rearing
habitat structural attributes
(above).

[ Will be captured by rearing habitat
stand attributes (above).

[ Will be achieved through rearing
habitat targets (above).

[J Branch-limb rest sites have similar
attributes as breeding structures and
stands, so it is likely that overlap with
breeding habitat allows these components
to be met with the strategies used for
rearing habitat.

[ Rest sites provide fishers with places
to rest while providing protection from
predators, thermal cover, and
opportunities for prey detection.

[1 Large branches provide fishers with
relatively flat areas to rest.

Resting habitat:

cavity sites

Tree characteristics:

[ Act 777 cm dbh, [723m tall,
surrounded by 70% tree and
shrub cover

] Trembling aspen (At) 059 cm
dbh, 014 m tall, surrounded
by 25% tree and shrub
cover.

1 Fd 097 cm dbh, 029 m tall
with advanced decay,
surrounded by 55% tree and
shrub cover.

All subzones:

] At or Act as the leading,
secondary species, or tertiary
species.

T Crown closure 0125%

"TQMD 030 cm

[ Basal area 0132 m?ha

] Stand height 035 m

Moist/wet subzones:

[1 High quality stands need 18ha in 50
km? (0.4% of home range)

Dry subzones:

[1 High quality stands need 256 ha in
25 km? (10.3% of home range).

Other stands:

[ Potential rest trees will also occur in
other stand types where trees with
the required structural attributes
occur. Targets for those stands are
addressed at the stand level.

] Mapping exercises can identify areas with
suitable cavity rest trees and ensure that
sufficient area in high quality stands are
retained in fisher home ranges at all times.

[ In general, harvested areas will not contain
viable cavity trees unless suitable trees are
retained and forest cover is protected or
develops sufficiently to provide security
cover.

[ Rest sites in tree cavities provide
fishers with safer and thermally
superior rest sites than branches.

[1 Cavity rest sites may also act as
reproductive dens. However, females
appear to require smaller entrance
holes to denning cavities than to
resting cavities, likely to provide
greater protection for their kits.

Resting habitat:

coarse woody
debris sites

CWD characteristics:

[1 035 cm diameter.

(107 min length.

[ Decay class 2-3°.

[ Elevated 25-50 cm above
ground.

(1 Any tree species.

CWD rest stands:
[1QMD 022.7 cm.
[1 Stand age 0135 years;
[1 Stand height 023.7 m.

Moist/wet subzones:
[J High quality stands need 12 km? in
50 km? (24.1% of home range)

Dry subzones:
[1 High quality stands need 343 ha in
25 km? (13.1% of home range).

[1 Mapping exercises can identify areas with
suitable CWD resting habitat and ensure
that sufficient area in high quality stands
are retained in a 30 km* area at all times.

[ Future high quality rest sites can also be
created in harvested areas by reserving
suitable logs and by creating piles of woody
debris.

[1The long, thin body of a fisher is
thermally inefficient due to their high
surface area to body weight ratio.
Together, CWD and snow provide
fishers with thermally efficient rest sites
during winter.

I Micro habitats that minimize heat loss
are important for fishers, especially for
areas with cold winter climates such as
BC.

Foraging
habitat:

ruffed grouse

Not applicable

Optimal ruffed grouse stands:
[1 Under development.

High quality stands:
[1 Under development.

[ Ruffed grouse is an important prey
species for fishers throughout BC.

% Decay class 2: intact log, hard to partly decaying, elevated but slightly sagging, bark intact or partly missing; Decay class 3: hard large pieces, partly decaying, sagging near ground or broken, traces of bark
(DTEIF 1990).
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Fisher Habitat Management Tables

Sub-boreal Forest Continued

Fisher Structural attributes High quality stand attributes Minimum targets Strategies Why?
life history required
component
Not applicable Optimal red squirrel stands: Moist/wet subzones: 1 Mapping exercises can identify areas with [1 Squirrel habitat makes up a relatively
Foraging [1 Tree Canopy Closure >50%. [1 High quality stands need 21.6 km? suitable squirrel habitat and ensure that large component of fisher home ranges
habitat: [J Coniferous canopy height 0 15 m. in 50 km? (43.2% of home range ). sufficient area in high quality stands are in the Sub-boreal Region. Their
[J Conifer (pine, spruce and Subalpine- retained in a fishers home range at all importance in fisher diets is supported
j fir) tree canopy 0 50%. v : times. by a study in BC that found red
squirrels " Spruce in Tree Canopy 060%. B rHiZﬁbqZSz;ietfl stands need 294 hain | | Harvested areas will not provide suitable squirrels comprising the second
25 km? (11.8% of home range). squirrel habitat for a considerable time; highest frequency of occurrence in the
Optimal flying squirrel stands: however, suitable sized WTPs and riparian stomachs of fisher (after snowshoe
[ Tree Canopy Closure 50-85%. reserves can provide some habitat after hare).
[ Coniferous canopy height 021 m. harvesting.
[1 Conifer (pine, spruce and Douglas-
fir) tree canopy 30-80%.
[1 Large Deciduous tree density (>35
cm dbh); 02 stems/ha.
Not applicable Optimal snowshoe hare stands: Moist/wet subzones: T Plant >3000 stems/ha, protect patches of [J Snowshoe hare habitat did not make
Foraging [J Average tree heights 03 m. [J High quality stands need 116 ha in deciduous stems, and retain woody debris up a large proportion of fisher home
habitat: [ Tree density: 08000 stems/ha 50 km? (2.3% of home range ). on block to provide additional cover. ranges in the Sub-boreal Region.
optimal, >3000 stems/ha required to 1 Avoid spacing stands where conifer growth Despite this, hares are important prey
provide any habitat value. . is not stagnating. Where spacing is for fishers throughout BC that provide
zgz:v shoe [J Cover (trees and shrubs <3 m) 80- %.stams need 5 ha in 25 necessary, retain 25% of the stand_ in a relatively large source of calories per
100% optimal, 30-80% increasing km? (0.2% of home range). dense patches and strips that provide kill.
suitability, and <30% unsuitable for habitat and facilitate snowshoe hare
hare. dispersal.
Tree/CWD characteristics: Movement stands Moist/wet subzones: ) Movement habitat can be overlapped [J Movement habitat is needed so fishers
Movement [J Structural attributes that [1 No empirical data currently available, | [1 High quality stands need 20.8 km? effectively with riparian reserves to form can safely travel between important
habitat provide cover or facilitate but movement habitat is likely in 50 km? (41.7% of home range ). linear arrangements of habitat that facilitate habitats within their home range, and

escape from predators, such
as trees, security cover, and
complex piles of CWD.

suitable if total cover (combination of
tree and shrub cover) is >20% based
on observations of fisher habitat-use
patterns.

[1 "High-quality" movement stands are
believed to be stands with total cover
[150% (30% shrub and 20% tree
cover.

Dry subzones:
[ High quality stands need 656 ha in
25 km? (26.2% of home range).

Other stands:

[ Movement habitat should also be
supplied in harvested areas using
reserves, non-merchantable
patches, and coarse woody debris.

dispersal.

(] Linear arrays of non-merchantable timber
within cut blocks can be used by fisher to
Cross openings.

(1 Piles of CWD spaced appropriately can
provide escape habitat in harvested areas
and can be used with other retention to
help fishers cross openings.

1 Design blocks to limit the “das h distance”
fishers have to travel without forested cover
or other escape habitat.

to access new areas when dispersing.
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Fisher Habitat Management Tables

Stand Level Management: practices that should be conducted at the cutblock level to retain fisher habitat. High-quality stand attributes are identifiable stand features that describe stands which likely contain the

important habitat features required by fishers. Minimum targets provide minimum estimates of the area of habitat and number of individual features an average female fisher is thought to require. High quality

stands will contain most of the structures used by fisher in its home range, but a lower density of structures is also required in other stands. Strategies provide ideas for implementing the targets to address fisher
habitat needs. Note that the most effective strategy for retaining life history components will be to avoid logging high quality structures, patches, and stands. Finally, the table describes why these attributes are

required for fisher. It is also important to note that multiple fisher life history components may be met by the same tree, patch, or stand.

Sub-boreal Forest (BWBSdk, BWBSmw, BWBSwk, Peace region SBSwk?2)

Fisher
life history
component

Structural attributes
required

High quality stand attributes

Minimum targets

Strategies

Why?

Rearing or
breeding
habitat

Tree characteristics:

[ Black cottonwood (Act) 090
cm dbh, declining® with 060%
tree and shrub cover
immediately surrounding.

[1 The most valuable trees for
present use by fisher have
cavities with entrance holes
(>1.5m from ground) that have
typical dimensions of 5-10 cm
wide by 7-15 cm tall.

[ Larger Acttrees (>30 cm dbh)
with multiple infection points for
the recruitment of future den
trees.

Moist/wet subzones:

(1 Act leading, secondary, or tertiary
species (or hybrid spruce (Sx) as
only species).

] Crown closure 025%

7 QMD 029.9 cm

(] Stand age 0165 years; height 032.7
m.

Dry subzones:

1 Act, Sx, or Act and Sx as only tree
species

[J QMD 030 cm.

(] Basal area 032 m?ha.

] Stand age 0172 years.

Moist/wet subzones:
[] Total of 370 trees per 50 km2*,
- 280 (14 trees/ha) in high-quality
stands.
- 90 (0.02 trees/ha) in other
stands.

Dry subzones:
117 trees per 25 km? female home

range:

- 13 (0.3 trees/ha) in high-quality
stands.

- 4(0.002 trees/ha) in other
stands.

(1 Retain trees with required structural

attributes in or adjacent to harvested areas.

[1 Where possible, protect suitable trees in
wind-firm retention areas, or maintain
advanced regen/brush around the trees to
provide concealment cover (045% total
cover [tree and shrub combined]).

[] Stands not defined as high quality will also
have scattered trees or small patches of
trees with the required structural attributes.
Trained field crews can identify these trees
for retention.

(] Fishers require den cavities for birthing
and raising their young. In the Sub-
boreal forest, den cavities have only
been found in larger diameter
cottonwood trees containing heart-rot
cavities.

] Female fishers often use more than
one den tree in a single year. Given
this, fishers need multiple suitable
trees for the present and will also
require new den trees to develop in the
future when existing trees fall.

{1 Den trees also occur in stands that are
not high quality as individual trees or
small patches that are not mappable.

Resting
habitat:

branch-limb
sites

Tree characteristics:

[ Cottonwood branches >12 cm
diameter.

[1 Will be captured by rearing
habitat structural attributes
(above).

[ Will be captured by rearing habitat
stand attributes (above).

[ Will be achieved through rearing
habitat targets (above).

[1 The tree characteristics, stand attributes,
and targets for branch-limb rest sites are
very similar to rearing habitat. This overlap
allows these components to be met with
strategies used for rearing habitat.

[ Rest sites in tree cavities provide
fishers with safer and thermally
superior rest sites than branches.

[1 Cavity rest sites may also act as
reproductive dens. However, females
appear to require smaller entrance
holes to denning cavities than to
resting cavities, likely to provide
greater protection for their kits.

® Declining: appearance code 2; tree live, but unhealthy; internal decay or growth deformities present; often dead leader (DTEIF 1990).

* Fishers in moist/wet subzones have a larger home range (50km?) than fishers in dry subzones (25km?). The respective home range sizes represent the area that should meet all the habitat requirements for a
female fisher in each subzone type.
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Sub-boreal Forest — Stand Level Management Continued

Fisher Habitat Management Tables

1 Fd 097 cm dbh, 029 m tall with
advanced decay, surrounded
by 55% tree and shrub cover.

[1Basal area 132 m?/ha
[1Stand height 035 m

Dry subzones:
1670 trees per 25 km? female home
range:
- 500 (2 trees/ha) in high-quality
stands.
- 170 (0.08 trees/ha) in other
stands.

[1 Stands not defined as high quality will also
have scattered trees or small patches of
trees with the required structural attributes.
Trained field crews can identify these trees
for retention.

Fisher Structural attributes High quality stand attributes Minimum targets Strategies Why?
life history required
component
Tree characteristics: Moist/wet subzones: Moist/wet subzones: J Where possible, protect the trees in [] Rest sites provide fishers with
Resting 1 Sx 039 cm dbh with large rust [ Sx leading, secondary, or tertiary [] Total of 5,760 trees per 50 km?. windfirm wildlife tree patches with crown protection from predators, thermal
habitat: brooms species. - 4,320 (4.7 trees/ha) in high- closure 030 % in wet/moist subzones and cover, and opportunities for prey
7 Rust brooms should be >40cm | T Crown closure 030%. quality stands. 025% in dry subzones. detection.
rust brooms diameter to provide a platform | [ QMD 022.7 cm. - 1440 (0.4 trees/ha) in other [1 Tree-based sites are used year round,
for fisher. [ Basal area 035 m?ha. stands. but are used more often when
0 Stand age 0135 years; height 023.7 temperatures are moderate (e.g. >-10°
m. Dry subzones: Q).
(11,550 trees per 25 km? female home
Dry subzones: range:
[ Sx leading, secondary, or tertiary - 1,160 (3.4 trees/ha) in high-
species (or hybrid spruce as only quality stands.
species) - 390 (0.2 trees/ha) in other
0 crown closure 0125%. stands.
(1 QMD 019.6 cm.
[ basal area 032 m%ha.
[ stand age 072 years.
Tree characteristics: All subzones: Moist/wet subzones: [ Retain trees with required structural [ Rest sites in tree cavities provide
Resting 0 Act 777 cm dbh, [123m tall, [J At or Act as the leading, [] Total of 230 trees per 50 km?. attributes in or adjacent to harvested areas. fishers with safer and thermally
habitat: surrounded by 70% tree and secondary species, or tertiary - 170 (9.4 trees/ha) in high-quality | [ Where possible, protect suitable trees in superior rest sites than branches.
shrub cover species. stands. . wind-firm retention areas, or maintain [1 Cavity rest sites may also act as
cavity sites ] Trembling aspen (At) 059 cm "I Crown closure 025% - 60 (0.01 trees/ha) in other advanced regen/brush around the trees to reproductive dens. However, females
dbh, 014 m tall, surrounded by stands. provide concealment cover (045% total appear to require smaller entrance
25% tree and shrub cover. JQMD 030 cm cover [tree and shrub combined]). holes to denning cavities than to

resting cavities, likely to provide
greater protection for their kits.
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Fisher Habitat Management Tables

Sub-boreal Forest — Stand Level Management Continued

coarse woody
debris sites

11 07 min length.

[ Decay class 2-3°.

{1 Elevated 25-50 cm above
ground.

1 Any tree species.

[1 Stand age 0135 years;
[1 Stand height 023.7 m.

- 3,290 (2.7 logs/ha) in high-quality
stands.

- 1,1100 (0.3 logs/ha) in other
stands.

Dry subzones:
1 770 trees per 25 km? female home
range:
- 580 (1.7 logs/ha) in high-quality
stands.
- 190 (0.09 logs/ha) in other
stands.

CWD using machinery.
[1 Man-made piles should be generally > 20
m?.

Area Minimum structural High quality stand attributes Targets Strategies Why?
attributes
Resting CWD characteristics: CWD rest stands: Moist/wet subzones: (] Protect natural accumulations of CWD [1 Together, CWD and snow provide
habitat: 1 035 cm diameter. 1 QMD 022.7 cm. ] Total of 4,390 pieces per 50 km?. using machine free zones, or create piles of fishers with thermally efficient rest sites

during winter. The long, thin body of a
fisher is thermally inefficient due to
their high surface area to body weight
ratio.

[ Micro habitats that minimize heat loss
are important for fishers, especially for
areas with cold winter climates such as
BC.

Tree/CWD characteristics:

Movement
habitat

[ Structural attributes that
facilitate escape from
predators, such as
trees/shrubs (>20% cover) and
complex piles of CWD.

Movement stands

J No empirical data currently available
but, based on fisher habitat-use
patterns, movement habitat is likely
suitable if total cover (combination of
tree and shrub cover) is >20%.

[1 "High-quality" movement stands are
believed to be stands with total cover
[150% (30% shrub and 20% tree
cover.

] Assess the block and make the best
use of retention areas, regen
patches, single tree retention, and
CWD piles to provide movement
habitat across large open areas.
Continuous cover is best, but if it is
not possible, try to keep “dash
distances <100m.

(] Travel corridors will benefit both prey
and fishers and will generally overlap
with riparian management areas and
wildlife tree patches. Avoid leaving
large areas without some kind of
connective cover.

{1 Use riparian reserve zones to provide
movement habitat.

{1 Protect non-merchantable trees and shrubs
in gullies crossing cut blocks.

] Combine non-merchantable protection,
WTPs, single trees and CWD piles to
provide linear travel habitats with “dash
distances of <100m.

1 Movement habitat is needed so fishers
can safely travel between important
habitats within their home range, and
to access new areas when dispersing.

® Decay class 2: intact log, hard to partly decaying, elevated but slightly sagging, bark intact or partly missing; Decay class 3: hard large pieces, partly decaying, sagging near ground or broken, traces of bark

(DTEIF 1990).
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Fisher Habitat Management Tables

Sub-boreal Forest — Stand Level Management Continued

Area

Minimum structural
attributes

High quality stand attributes

Targets

Strategies

Why?

Foraging
habitat:

snowshoe
hare and
squirrels

Not applicable

Optimal snowshoe hare stands:

I Average tree heights 03 m.

1 Tree density: 08000 stems/ha
optimal, >3000 stems/ha required to
provide any habitat value

[1 Cover (trees and shrubs <3 m) 80-
100% optimal, 30-80% increasing
suitability, and <30% unsuitable for
hare.

Optimal red squirrel stands:
[1 Tree Canopy Closure >50%.
71 Coniferous canopy height 0 15m.
(1 Conifer (pine, spruce and Subalpine-
fir) tree canopy 0 50%.
{1 Spruce in Tree Canopy 060%.

Optimal flying squirrel stands:

[1 Tree Canopy Closure 50-85%.

[1 Coniferous canopy height 021 m.

[ Conifer (pine, spruce and Douglas-
fir) tree canopy 30-80%.

[ Large Deciduous tree density (>35
cm dbh): 02stems/ha.

1 Targets for the different habitats will
depend on structural/floristic
attributes of the proposed cut block
and harvesting constraints. Greater
amounts of prey habitat are more
likely to support viable prey
populations.

{1 During spacing, reserve 25% of the
area in non-spaced patches or linear
arrays.

[ Assess the attributes of each block and

target the optimal habitats for each prey
species, where present, for management.

[J Snowshoe hare: Protect natural patches of

high density regen, plant patches at higher
densities, reserve areas from spacing
activities, protect deciduous stems, and
retain complex woody debris.

[1 Squirrels: concentrate WTPs on patches of

forest meeting the optimal structural
attributes. Home range size varies with
habitat quality, but larger WTPs (>1.5 ha)
are more likely to be suitable. Connecting
WTPs with adjacent mature timber will also
increase habitat quality for squirrels.
Squirrel middens are usually located on
mesic or wetter sites that can be targeted
for WTPs.

[ Fisher require catchable prey to
survive and will target different prey
species in different habitats, although,
the habitats of some prey will overlap.

Foraging
habitat:

Ruffed grouse
and small
rodents

Not applicable

Optimal ruffed grouse stands:
(1 Under development.

Optimal small rodent stands:

[1 Contains abundant patches with
increased cover in CWD, shrubs,
and regen.

Ruffed grouse high quality stands:
[1 Under development.

Small rodents high guality stands:

[1 Targets will depend on
structuralffloristic attributes of the
proposed cut block and harvesting
constraints.

[1 Small rodents: protect areas of advanced

regeneration and natural CWD
characteristics using machine free zones;
retain individual pieces of CWD in various
sizes (length and diameter) on block; and
create complex piles of CWD.

[1 Fisher require catchable prey to
survive and will target different prey
species in different habitats, although,
the habitats of some prey will overlap.
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APPENDIX B: Grizzly bear objectives, performance measures and targets.

Responsib- Attribute Desired Outcome Performance Indirect Benchmark Existing Target Assessment Reporting Data Sources Caveats and Comments
ility Measure Performance Target Unit Unit
Measure
Joint Grizzly bear Maintenance of Density (Bears/ Amount and Current GBPU Current <5% change RSA RSA New Mark- Monitoring required
Development population current 1000km2) distribution of density . over 3 Recapture
. RSA density . .
Proponent abundance and population capable, generations population
and distribution in abundance suitable and estimate for RSA
Government viable GBPUs effective Grizzly to verify density
habitat model
Joint Grizzly Bear Recovery of Number and Amount and Historic Grizzly Recovery >5% increase RSA RSA New Mark- Monitoring required
Development population population to distribution of distribution of bear abundance Target over 3 Recapture
Proponent abundance and recovery target mature Grizzly occupied and distribution generations population
and distribution in abundance and bears capable, estimate for RSA
Government threatened distribution (full suitable and
GBPUs occupancy) effective Grizzly
habitat
Development Grizzly Bear Stable Grizzly Number of bears N/A Current GBPU No more than Zero RSA RSA MNRO Grizzly Monitoring required
Proponent population trend bear populations killed per year mortality rate 6% of current incremental Bear mortality (investigation of all
in viable GBPUs able to support (expressed as % population Grizzly bear spatial / relational project-related
limited hunter incremental estimate for mortality database mortalities for adaptive
harvests and mortality) all human- management mitigation
commercial and caused response to prevention of
recreational bear mortalities future mortalities)
viewing where
appropriate
Joint Functional Grizzly Secure, un- Road Density in Grizzly bear Road-free N/A <0.6 km/km®of | All Landscape Landscape Roving window Must use roving window
Development Bear Habitat fragmented, Combination with population Wilderness open road with Units or Bear Units or road density analysis of road density -
Proponent suitable, effective information on persistence less than 10 Management Bear analysis (30 m line over polygon washes
and and mortality-risk Traffic Volumes vehicle Units within Manageme pixels) out road impacts, and
Government free Grizzly bear and Habitat movements per RSA nt Units does not enable
habitat Suitabiltiy Grizzly bear week during examination of
mortalities active bear Habitat Suitability incremental
associated with seasons Mapping displacement from traffic
roads as influenced by roadside
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Responsib- Attribute Desired Outcome Performance Indirect Benchmark Existing Target Assessment Reporting Data Sources Caveats and Comments
ility Measure Performance Target Unit Unit
Measure
habitat suitability
Joint Secure (mortality Secure, un- Patch size Grizzly bear Road-free N/A Maximum All Landscape Landscape Un- Roaded Patches less than 10km’
Development | risk-reduced) fragmented, mapping and size population Wilderness number of Units or Bear Units or reciprocal of may remain suitable and
Proponent Grizzly Bear suitable, effective analysis of persistence linked core Management Bear roving window effective, but will not be
and Habitat and mortality-risk “roadlessness”, . security patches Units within Manageme road density as “secure” for adult
Government | (particularly for free Grizzly bear (core, or core Grizzly 'bfaar >10km’ on RSA nt Units analysis (30 m female Grizzly bears with
adult females habitat security areas) in mo.rtalltles. suitable habitat pixels) cubs
. - . associated with
with cubs) combination with
info. on habitat roads
suitability
Joint Essential habitat for Suitable, Forest age class / Vaccinium Forest age class Biodiversity <30% of Biogeoclimati | Biogeoclima Vegetation Would benefit from
Development | annual weight gain | effective, linked seral stage species, berry / seral stage Guidebook Forested c variants tic variants Resource assessment of current
Proponent and reproduction berry feeding distribution in biomass distribution seral stage landbase in mid within within Inventory and future influences on
and habitat CWH,MH, ICH, within the distribution seral (closed Landscape Landscape mapping, reliable berry supply as
Government ic:'ﬁsffri;; early MS, ESSF and SBS Range of objectives by | canopy conifer- Units or Bear Units or predictions of influenced by climate
BGC zones Natural Natural dominated) age | Management Bear future timber change
. Variability Disturbance classes (20 to Units over Manageme harvests,
( amount of mid- . . .
seral coniferous (RNOV) Type (NDT) or 120 years old) entire RSA nt Units sto.ch.astlc
forest) replacement p'redllctlons of
targets from wildfire (where
LRMP’s or ecologically
other HLP’s appropriate)
Development | Essential habitat for Suitable, Amount of Class 1 | Amount of Class | Existing Class 1 100% of Class | 100% of Class 1 Landscape Landscape Interpreted TEM Includes Class 1 berry
Proponent annual weight gain | effective, secure, habitat 2 habitat in Viable Units, 1 habitat habitat Units or Bear Units or or PEM or direct feeding habitats where
and and reproduction linked, area- but where Management Bear Grizzly bear appropriate
Government . concentrated appropriate, Units over Manageme habitat mapping
(typically nF)n- seasonally future, restored entire RSA nt Units at 1:20,000
forested with . .
important Class 1 (e.g. in
forested buffer) habitats threatened
GBPUSs)
Development | Essential habitat for Suitable, Amount of Class 1 N/A Existing Class 1 100% of Class | 100% of Class 1 Landscape Landscape Salmon spawning Direct inventory could
Proponent annual weight gain | Effective, Linked habitat habitat 1 habitat habitat Units or Bear Units or reach mapping, include marmot colonies,
and and reproduction Area- Management Bear direct mapping of ungulate calving areas,
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Responsib- Attribute Desired Outcome Performance Indirect Benchmark Existing Target Assessment Reporting Data Sources Caveats and Comments
ility Measure Performance Target Unit Unit
Measure
Government Concentrated Units over Manageme other protein etc.
Seasonally entire RSA nt Units sources
Important Protein
(non-vegetative)
Forage Habitat
Development Suitable, Perpetual, Number of dens, Stable or Current number Current Current number LSA LSA Direct inventory, Can be difficult to locate,
Proponent effective, Grizzly unrestricted adequate denning increasing of dens number of of dens and after application however, given the
and bear den sites availability of habitat Grizzly dens and amount of of prediction of importance of
Government winter dens population amount of denning habitat where dens may hibernation, efforts
denning in viable GBPUs, be located should be made to locate
habitat adequate and protect dens and den
denning habitat
opportunities
for expanding
population in
threatened
GBPUs
Development Grizzly bears Zero Grizzly bear Complete facility | Number of bear | Existing human- Zero bear Zero bear LSA LSA Project-specific Plan will include all
Proponent mortality bear-proofing conflicts and bear conflicts conflicts and conflicts and Human-Bear waste, including liquid
associated with mortalities at mortalities mortalities at Conflict waste management, food
major industrial project facilities project facilities Prevention and storage and facility-
or commercial Response Plan specific bear proofing
development
Development Grizzly bears Zero Grizzly bear Zero tolerance of | Effectiveness of | Existing human- Zero bear Zero bear LSA LSA Company Example measures could
Proponent mortality, interference with crew bear conflicts, conflicts and conflicts and educational include firing or contract
behavioural Grizzly bears educational and and other mortalities mortalities, & programs and termination if found in
modification or regulatory human no incremental policy violation of policy, or
displacement measures influences impacts through restriction of hunting and
from preferred designed to displacement, fishing while at camp
habitat associated protect Grizzly feeding of
with project crew bears bears, or
activities and conflicts assoc.
behaviours with crew

recreation (such
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Responsib- Attribute Desired Outcome Performance Indirect Benchmark Existing Target Assessment Reporting Data Sources Caveats and Comments
ility Measure Performance Target Unit Unit
Measure
as fishing or
hunting)
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APPENDIX C: Provincial status and ability to co-exist.

(Excerpt from Guidelines for Raptor Conservation during Urban and Rural Land Development in British Columbia,

2013.)
Species At Risk* Ability to Remarks
Co-exist**
Turkey Vulture No Mod Forages in urban and rural settings; requires remote
nesting and roosting
Osprey No Readily nests on human-made structures; tolerant of
human activity
Bald Eagle . Requires large nest trees near coast or large body of
g No Mod-High 9 & . & y
water; tolerant of human activity
Golden Eagle No - Usually found in remote mountainous areas
Northern Harrier Forages in old-fields and marshes in urban and rural
No Mod areas; ground nests susceptible to disturbance and
predation from domestic pets and humans
Sharp-shinned Hawk No Mod Requires secure forest cover for nesting; tolerant of
human activity
Peregrine Falcon — Can nest in close proximity to human developments;
anatum . refers an area of interlocking tree canopy for rearin
No Mod-High P . g Py . & .
young; Greater Victoria contains one of the highest nesting
densities of this species in North America

Northern Goshawk —

laingi

Northern Goshawk —

atricapillus

Requires large tracts of forest for nesting and foraging;
may use rural areas, especially during winter. A. g.
laingi breeds on Haida Gwaii and Vancouver Island and
mainland coast. A. g. atricapillus breeds in the interior
and may winter along the coast

Swainson’s Hawk

Mod-High

Can nest and forage in close proximity to human
developments and farmland; requires undisturbed
grasslands with adequate food supply

Red-tailed Hawk

No

Very tolerant of human activity; nests and forages in
urban and rural settings

American Kestral . Forages and nests in urban and rural settings; tolerant
No Mod-High & . 8
of human activity
Merlin Forages and nests in close proximity to human
No Mod-High developments, provided songbird prey is available.
Requires secure tree cover for nesting
OWLS
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Species At Risk* Ability to Remarks
Co-exist**
Barred Owl Expanding its range in B.C.; implicated in the decline of
No other owl species including the Western Screech-Owl and
Spotted Owl
Great Gray Owl Tolerant of human activity but requires large tracts of
No Mod .
forest habitat
Long — eared Owl No Mod-High Can nest in close proximity to human developments
Short-eared Owl May forage in marshes and old-fields close to human
Mod developments; ground nests are very susceptible to
predation by domestic pets and disturbance by humans
Boreal Owl Normally found at higher elevations away from human
developments; requires large dead or dying trees for
No Mod . .
nesting; mainly dependent on woodpeckers to create
cavities; susceptible to forest clearing activities
Northern Saw-whet . Requires large dead or dying trees for nesting; susceptible
No Mod-High . . -
Oowl to forest clearing activities. Only the subspecies A. a.
brooksi on Haida Gwaii is At Risk/Blue-listed. Throughout
Northern Saw-whet . the rest of their range in B.C., Saw-whet Owls are not at
. Mod-High .
Owl — brooksi risk

* At-risk: Colours in the “at-risk” column correspond to red-, blue-, or yellow-listed raptors.

** Ability to co-exist: This assessment is based on the species’ tolerance of human activities near the nest site,
foraging habitat and wintering habitat. The column colours reflect the level of tolerance, with green colours
signifying greater compatibility and red colours signifying low tolerance of human disturbance. Note that this rating
affects the recommended nesting buffer distances (see Table 4, which bases tolerance only on proximity to nesting
sites).
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APPENDIX D: Glossary.
Agronomic: Having to do with the agricultural industry and the production of field crops.
Anthropogenic: Relating to, or resulting from, the influence of human beings on the environment.

Graminoids: Grass or grass-like plants, including members of the grass (Gramineae or Poaceae), sedge
(Cyperaceae) and rush (Juncaceae) families.

Identified Wildlife: Identified wildlife are species at risk and regionally important wildlife that the
Minister of Environment designates as requiring special management attention under the Forest and
Range Practices legislation. For more information, visit
http://www.env.gov.bc.ca/wld/frpa/iwms/iwms.html

Kernel analysis: A statistical method of delineating portions of the range where animal activity, as
shown by radio-telemetry locations, is most concentrated. This method can calculate areas that contain
different proportions of the total locations (e.g. 70, 80 or 90 percent of total locations).

Leguminous: A member of the legume (pea) family of plants. Leguminous species are able to fix nitrogen
from the atmosphere for growth.

Parturition: The action or process of giving birth to offspring.

Predictive Ecosystem Mapping (PEM): PEM is a modelled approach to ecosystem mapping, whereby
existing knowledge of ecosystem attributes and relationships are used to predict ecosystem
representation in the landscape and is typically used where less detail is required. See
http://www.env.gov.bc.ca/ecology/tem/manuals.htm| for details

Priority wildlife species: Wildlife species typically chosen as Valued Components for major
projects. This includes species of management and/or conservation concern. Typically, the
priority wildlife species includes ungulates, grizzly bear, furbearers, small mammals, birds,
amphibians and species at risk.

Refugia: An area that has escaped ecological changes occurring elsewhere and so provides a suitable
habitat for an organism.

Risk timing windows (low-risk or least risk): The period of the year when industrial work or
development can occur with a lower probability of impacting the ecological component for which the
window was developed.

Stochastic: Occurring in a random pattern.

Sub-threshold permitting: The process of issuing permits for a project that is too small to have triggered
a review under the B.C. Environmental Assessment Act.

Terrestrial Ecosystem Mapping (TEM): TEM is a methodology that requires direct air photo
interpretation of ecosystem attributes by a mapper(s) and is typically used at larger scales where more
detailed information is required. See http://www.env.gov.bc.ca/ecology/tem/manuals.html for details

Ungulate Winter Ranges: Areas designated under the Forest and Range Practices Act to conserve
moose, elk, deer, caribou, mountain goat, or sheep important winter habitat. For approved Ungulate
Winter Ranges (UWR) in British Columbia, visit

http://www.env.gov.bc.ca/wld/frpa/uwr/approved uwr.html Information on draft UWR is available
from Northeast, Skeena and Omineca regional biologists.
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Wildlife Habitat Areas: Areas designated under the Forest and Range Practices Act to conserve
important habitat (e.g. calving, nesting, migratory habitats) for Identified Wildlife. For approved Wildlife
Habitat Areas (WHA) in British Columbia, visit http://www.env.gov.bc.ca/wld/frpa/iwms wha.html

Information on draft WHA is available from Northeast, Skeena and Omineca regional biologists.
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APPENDIX E: Acronym index.

FLNR
EAO
MOE
VvC
EMP
BMP
0GC
RISC
TEM
PEM
SARA

Ministry of Forests, Lands and Natural Resource Operations
BC Environmental Assessment Office

Ministry of Environment

valued components

Environmental Mitigation Policy

Best management practices

Oil and Gas Commission

Resources Information Standards Committee

Terrestrial Ecosystem Mapping

Predictive Ecosystem Mapping

Species at Risk Act

SMNEA Southern Mountain National Ecological Area

NMNEA Northern Mountain National Ecological Area

BNEA
HEWR
UWR
WHA
SA
RSA
FRPA
OGAA
RoW
GBPU
CWD
WHF
IWMS
GBCS
LSA

Boreal National Ecological Area
high elevation winter range
ungulate winter range

wildlife habitat area

specified area

regional study area

Forest and Range Practices Act

Oil and Gas Activities Act
Right-of-way

Grizzly Bear Population Unit
Coarse woody debris

Wildlife Habitat Features
Identified Wildlife Management Strategy
Grizzly Bear Conservation Strategy

Landscape study area
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APPENDIX F: Revision tracking table.

Document
Date

Date of
Change

Name

Change

Rationale
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