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1.0 EXECUTIVE SUMMARY

The Project Team was retained by Carcross/Tagish First Nation and Kwanlin DuratkirstoNtollaboratively
developa landscapéevel wildfire risk assessment. This was accomplished in partnership witn KvianFirst
Nation, Carcross/Tagish First Nation, Yukon Wildland Fire Management Branch, amte$trigoMdnhagement
Branch. The intention was to develop a framework to

1 Assess the relative risk of landscape wildfire upon identified values of concern;

2 ldentify areas of highest/primary concern for landscape wildfire risk regdactio

3 Recommend where and how to reduce landscape wildfire risk with respeuhtmity values at risk, while
considering other identified landscape values of concern;

The assessment demonstratiat significant wildfire risk exists for Yukon Southern Lakes commpwitiethe
potential for catastrophic consequences to community safetprapeérty, public infrastructure, and Indigenous
landscape value#A mmprehensiveset of wildfire riskmitigationrecommendations angrovided tchighligh the
protection priorities anldndscapdevel fuetreatmens that can be applied to address the current risk profile.

Thewildfire risk assessment framewgnfovides doundation for Kwanlin Dun First Nation, Carcross/Tagish First
Nation, Yukon Wildland Fire Management Branch, and Yukon Forestry Managerheot iBgament the
recommendations through continygdductivepartnershipincreased fundingupportandoutreach to othefirst
Nation and communipartners The risk assessment highlights the need to expedite this procesthgigeowing
threat of climate change and the potential impacttomunity andesource valuesimplementation is subject to:

* Indigenous partnership and shared decisiaking;

« demonstration of net benefitpablic and Indigenous values;

» investigation and mitigation of any detrimental impacts on critical caribou habitggeattbn corridors;
e community engagement;

* Indigenous capacHyuilding;

e Support for local employment and business opportunities; and,

e existingregulatory procedures.

Yukon Southern Lakes Wildfire Risk Assessment and Risk Redwoioménhdations Report 10



2.0 INTRODUCTION

Over the past two decades, wildfire seasons in North America maasdddrbothnumber andotal area burned
with a corresponding increase in wildfire suppressietsandloss ofproperty andorestresource. This is the result
of three significant factors: 1) increases in fuel loads associated wittetan@re suppression and insects and
disease; 2) a period of increasing drought during the fire season; and 3) an incoeaseirtemperatures euo
climate change.

B.A. Blackwell & Associates LBlackwell”)in association with Tim Wilso@onsultaniwvere retained toonduct
a wildfire risk assessment of théukon Southern Lakesegion by Kwanlin Dun First NatigkDFN and
Carcross/Tagish First Natio@/TFN, in order to determine a wildfire risk profile o¥tieon Southern LakeSt(idy
Ared, as described in secti@?) and inform risk reduction planning. This project includes themesadation of
appropriate landscapsealestrategies to reduce the assessed risk.

Wildfire risk of the Study Area was assessed usivgdfire Risk ManagenteBystem (VRM$ evaluation The
evaluatiorhighlightsrelativerisk for identified values of conceaver the landscape, and supports decisiaking
regarding where and how to reduce unacceptabldtrekoptsa formalrisk management approach to guide the
guantification of discrete landscalewel probability and consequence ratlvased orvalidated spatial data layers
This report documents the methods and results of the WRMS analysisoaiatess risk reduction for the Study
Area

Treatmentstrategies to reduce the assessed risk are described in the, repd include fuel management and
landscape level fuel break development, including the use of prescribeddirdination with fuel modification.
Considering fuel management principles in the context dfatteddous fuels present in the Study Area and the
associated values at risk, a desk top identification of fuel treatppottunities was completed and a landscape
scale risk reduction strategy for tfiekonSouthern Lakes is documedtin this report.

The wildfire risk assessment and risk reduction recommendatanasiteratively developed witlnTechnical
Working Groughat collaboratively deliberated technical and vhahsed choices. Th&echnical Working Group
included represdatives from Kwanlin Diin First Nation, Carcross/Tagish First Nation, YukonMWditdigement
Branch, Yukon Forest Management Branch, and the Project con@dtitihallyYukon Environmeahd Round
River Conservation Studies contributed data moetgsding caribou sensitivity to severe wildfire.

Kwanlin DiUn First Nation and Carcross/Tagish First Nstlety determinedthe Indigenous values under
consideration, whereas the modelling of community, infrastructurecamdconomic resources wastdeminedoy
direction ofthe overallTechnical Working Group. Additionally, the rating of consequence to theddetiéie, as
used in the WRMS, is based on the deliberation of this committeechthieal Working Group additionally provided
technicalinput on various aspects of t#RM&nd treatment stratées.

Technical temsused within this repoatredefinedin Appendix A Glossary of Terms

1Blackwell et al., “A Wildfire Threat Rating System fBirtenhead and Gates Landscape Units, British Columbia.”
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3.0 PROJECT SCOPE

3.1 PURPOSE

Carcross/Tagish First Nation and Kwanlin Din First Nation estabtishédkon Southern Lakes Wildfire Risk
AssessmenProject (‘Projecttp:

1 Assess theelative rislof landscapewildfire upon identified value$ concern

2 ldentify areas of highest/primary concern for landscape wildfire risk repaction

3 Recommend where and how to reduce landscape wildfire risk with respeuhtmity values at risk, while
considering other identified landscape values of concern

within the Yukon Southern Lakegion.

3.2 STUDY AREA

TheYukon Southern Lakesddfire risk assessment area, referred to as the StudyFAgeael), includes the Yukon
Territoryportion (905,533 ha) of the wider fireshed (1,041,61G&dyithin the WRMS modihportantly, the City
of Whitehorse isxcludedrom the Study Area.

Thestudy area does not encompass the entirety of KDFN or C/TFN tanetasyof KDFN territory were lacking
certain data setfforest coveryequired to conduct meaningful analyarsd the BC portions of C/TFN territory were
not considered in this analysis.

Yukon Southern Lakes Wildfire Risk Assessment and Risk Redwoioménhdations Report 12



Figurel » Study Area
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3.3

PRODUCTS

The suite oProjectdeliverables include:

1

o Ok~ WN

o

Yukon Southern Lakes Wildfire Risk Assessment and RiskdRefecommendations RepdRepor) (this
document);

ReportAnnexes;

Report Mapas separate, large formRDF documents;

Corresponding/RM3nodelGIS datdinputs/outputs);

Yukon Southern Lakes Traditional Use of Fire research report

Summary presentationsKevanlin Dun First Nation Executive Council and CarcrossHiegfidtation Land
Managemet Boardas PowerPoint documents.

Plain language summary of teehnical and traditional use reports

Public communication and education tools
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4.0 WILDFIRE MANAGEMENT CONTEXT

4.1 REGULATORY FRAMEWORK

Wildfire risk management is regulated through a number of processes in the Yukon

* Umbrella Final AgreemandFirst Nation Final Agreemei@ettlement Land forest management authority,
Renewable Resource Councils, regional planning
* Yukon Environmental and Secanomic Assessment REESAA): assessment of lfagtigation projects

SeveraGovernment of Yukon Acts establish or have primary bearinpeipaldfire risk management regime within
the Study Area

» Forest Protection Aetildfire suppression, fire restrictions, firebreak infrastructure

» Forest Resouwrs Act forest resource management, planning, and permitting (e.g. for fuel mitigatior
treatments), forest resource road management and permitting

» Area Development Act: zoning and development permits

* Lands Actpermitting for landiseactivities

» Wildlife Actwildlife habitat protection

» Highways Actvorks within highway righftways

Wildfire risk management authority is nominally established IRpithst Protection Adalthough primarily with
regards to fire restriction and wildfire suppression. Otherwise, the broadeneotspf wildfire risk management
are largely established through departmental policy.

Wildfire prevention, mitigatiopteparednessand response is managed and deliveredr/ddlyonWildland Fire
ManagementYWFM)a branch of Protective Services Division, Yukon CommunigsSevilifire disaster recovery
activities are coordinated more broadly within the Yukon GovernmenhgdeoifieY ukon Government Emergency
Coordination Plan

UnderChapter 17 of First Nation Final Agreements, First Nations own, manage, allocatecnégources on
Settlement LariddHoweverwildfire response responsibility for Settlement Land remain¥ wktin Wildland Fire
ManagementChapter 17 alsaddresses forest resources harvesting, the role of Renewabigd@esCouncils in
forest management, forest planning, forest health, forest resources protetess and economic opportunities.

According to thEorest Protection Agtildfire suppression activities may occur as needed withard toothe public

nor YESAA review. First Nations are notified if suppression will occur on Seltierdesndnvited to share
concerns regarding assets at risk and potentially partner in respmiivities. However, due to the emergency nature
of wildfire response, First Nation approval is not required.

2Government of Yukon et al., “Whitehorse and Southern LadstdResources Management Plan.”
3 Government of Yukon et al.
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While fuel mitigation projects are administered by Wildland Fire Management, péhmitafoest and recovery of
any firewood, timber or biofuel associated with them are issued by Yukon EnesggndiResources Forest
Management Branch.

Where a fuel mitigation project is implemented and maintained asfreisitucture, for example a community fire
break or a fuel break associated with a highwatyafigiay, other permits may be required, including:

* Land Use Permissued by Yukon Energy, Mines and Resources Land Managerolent Bran
* Performance Of Work Within Highway -G¥fglay issued by Yukon Highways and Public Works
Transportation MaintenanceaBch;

Any project that involves a regulated YESAA ‘assessable ‘aatiglitgquires a regulatory authorization (permit) will
trigger a YESAA project assessment. In the case of fuel mitigation pemeassessment will be required if the
volume of wood to be felled or harvested exceeds 1900employs mechanical machinery that will disturb soils.
As such, larger mechanical fuel reduction treatments managed by Yukon Wididakigemergenerally require
YESAA reviewhereas smaller community projects that rely on hand faliémgdonot.

There are currently no explicit regulations for conducting presbubres; nor is prescribed burning explicitly defined
as a YESAA assessable activity. Prescribed burning may have implicétioespectto habitat protection
provisions in the Wildlife Act.

4.2 RELATIONSHIP TO OTHER PLANNING FRAMEWORKS

4.2.1 FOREST RESOURCE MANAGEMENT PLANNING

The Forest Resources Aadtablishes three hierarchical levels of forest planning: regialalfforest resource
managemenplans, landscapscale timber harvest plans, and sitale operational plar{Eigure2).

4Government of Canada, Assessable Activities, Exceptionseanthie Committee Projects Regulations.
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Figure2 » Yukon Forest Resources Act planning stales

The Forest Resources Act provides a comprehensive planning
regime to support the sustainable management of Yukon A
forests for current and future generations. There are three %ﬂ‘%

levels of forest planning described in the Act. /%ﬁ i %’

AR
1

FOREST RESOURCES
MANAGEMENT PLAN

These are strategic, |ong-rerm p|cms that are
created co“al:x:mﬂvdy by the Government of
Yukon, First Nations and Renewable Resources
Councils. Forest resources management p|uns
cover very |0rge areqs, often greater than

1,000,000 hectares.

These p|ctns idemiﬂr forest resources values and
sensitive areas and provide broad direction on
where and why forest management activities
should take p|0ce. They provide certainty on how
forest management and clexre|opmenf will eccur in
the p|cm ning area and guidcmce to timber harvest
picms and site p|cms.

RN
.

NOTE: Map shape is
for demenstration enly
and does not represent
an actual area

2 S

TIMBER HARVEST PLAN ~ SITE PLAN
These are deveiopmenf p|c1ns that idenriﬁf proposed areas These are operciionc:! p|c:|ns that identi{'y
for timber harvesting and contain strategies for reducing forest stand-level activities ond standards for
or eliminating impacts on other important values. timber harvesting and reforestation to ensure
other important values are proreded during
Created at the landscape or watershed level, these plans harvesting.

range between 500 hectares and 100,000 hectares.

These plcms are between one hectare and
500 hectares.

The Whitehorse and Southern Lakes Forest Resources Managen{ERiVIlgrovides a higlevel, strategic
framework for forest managers to proteutl ntegrate ecological, traditional, heritage and other community values
when making decisions related to forest use, including:

* how and where forest harvesting may occur;

5Government of Yukon et al., “Whitehorse and Southern Lidstsesources Management Plan.”
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* how forest management will contribute to the local economy; and
e how toaddress the risk of forest fires in the atea.

The plan was developed jointly by Carcross/Tagish First Nation, Kwanlin DundrySiaiat Kwéach’an Council
and Government of Yukon, with assistance from the Carcross Ragmshable Resources Council and Laberge
Renewable Resources Council. These pantrienslto continue tawork together as the FRMP Implementation Team
to implement the plawith a priority of developing “an effective fuel abatement strategy to thducsk of forest
fires in comranities”

FRMP strategic direction relevant to wildfire risk management includes:

» Use available tools such as prescribed burning (amongst otheet)rh the landscape to a more natural
age distribution and mosaic of forest tymestributing to healthy forests.

* Develop community wildfire protection plans as an immediate priority.

 Prioritize fuel abatemémear communities to reduce the risk of wildfire for protection of life and property.

« Prioritize the salvage of residual biesiafrom land use projects such as fuel abatement, FireSmart
activities, and other projects to make wood available for personal use and for potemetcad use.

* Only develop timber harvest plans in important caribou habitat where issanetereduce forest fuels as
part of reducing unacceptable wildfire risk.

While the FRMP was signed by all parties in 2020, Carcross/Tagishtiirstas developed an MOU to address
outstanding concesnrelated tacaribou habitat and migration routed as weliuglwoodefficiency evaluation$s
These issues are to be addressed by the FRMP Implementation Teamlwitimseseflected in an updated FRMP.

Existing imber harvest plans within the Study Area indluel&awmill Creek / Lewes Marsh, Mdrake,and
Lubbock Valley plans.

4.3 LAND USE PNAING

43.1 REGIONAL LAND USE PLANS

The development of a Regional Land Use Plan for the Yukioeri$ Lakes region, as set out in Chapter 11 of the
Umbrella Final Agreement and First Nation Final Agreements, has not yet begiukon Southern Lakes region
However, in preparation for such planning, Kwanlin Diin First NatressJagish First Nation and Ta’an Kwach’an
Council are partnering in the developmetitafAat & X yaa has na.at. adni ka heen (TlingityeN&n ye ts’adnal
(Southern Tutohe) « How We Walk with the Land and {ds#&Y)ndigenous Land Relationship Pla®elected
culturaland caribou habitatata gathered and developed for this initiative was supplied to the Projset iio the
wildfire risk assessmenroject recomnredations and data are intended to inform the HWW planning process.

6 Government of Yukon, “Recommended Whitehorse and SouthefotedteResources Management Plan Public Engagement.”
7Government of Yukon et al., “Whitehorse and Southern LiadstResoures Management Plan,” 45.

8 Termed ‘timber harvesting’ in FRMP

9Termed ‘timber’ in FRMP

10 Government of Yukon and Carcross/Tagish First Nation, “Memorandutersfadding Regarding the Whitehorse and Southers Lake
Forest Resourcesadflagement Plan.”

L Carcross/Tagish First Nation, Kwanlin Diin First NationaamdKwvach’an Council, “How We Walk with the Land and Water
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4.3.2 LOCAL AREA PLANS

Local area plans guide development and land use in unincorporatedoviukanities. If developed collaboratively

with a First Nation government, these plans can also includddiost Settlement Land. Broad policies and land
use designations are implemented through area developmeng)zegiulations that provide more detail on what
can or cannot occur in each zone, including forest managér@atiaborative planning initiatives include the

CarcrossMarsh Lake, Tagish Lake, Fox Lake, and Fish Lake LoBéhrgea

4.4 WILDFIRE MANAGEMENT FRAMEWORK

441 WILDFIRE MANAGEMENT OBJECTIVES

The Government of Yuleine Management Zonation Direestablishe a system of Fire Management Zones that
provides strategic ardzased fire management direction on a priority basis and govern&sYuildiire management
planningpperationsand responses The system divides the territory into five fire managementthaestablish
priority by values (life, communities, and property, while maintaining the ecologidafire)leand riskbased
strategic response, whereby “during exceptional fire environmeitipogrfte suppression action will be dedicated
to the highest priorities; subject to available resources, prevailing fire enviroonagindns, and the need to retain
such resources for the overall protection of Yukon commuiitids® management zones include:

1 Critical zone: The area within and immediately around communities. Fires withionehiare
immediately and aggressively attacked and are usually worked on until fullisbgting
2 Full Zone: The area that typically forms a larger barrier around communities, as weglraadd@and

power kiydro) lines. In this zone, the protection of people, community and piafestprecedence
over ecological values. Fires in this zone are actioned provided there are higlutiganiority fires
requiring resources.

3 Strategic Zone: This area has a moderate density of structural valbesssseasonal cabins and
hunting campsYukon Wildland Fire Management's response is subject to a managemeist analys
accounting for time of year, current and forecast fire behanduvalues at risk. Subject to a risk
management analysis showing a consistent decrease in fire danger dmsyaonvert to Wilderness
Zone status as of July 15th

4 Transitional Zone: Areas of ldensity human values and lmamoderate resource vas. The
response is subject to risk analysis each year, similar to fires in the StrategiSupect to a risk
management analysis showing a consistent decrease in fire danger dmsyaonvert to Wilderness
Zone status as of July 15th.

5 WildernessZone: This area has féamno structural or response values and where ecological values
dominate the landscape. Fires in this zone are usually monitored and allowacdhtiusally, but in

2Government of Yukon et al., “Whitehorse and Southern LagtsResources Management Plan.”

13 Government of Yukon, “Fire Management Zones Directive”; Gavefrviadon, “Fireline: Yukon Wildland Fire Management'&ig®920
Season in Review.”

4 Government of Yukon, “Fire Management Zones Directive,” 1
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some cases, may be actioned following a wildland fire analigisndst common response to a
Wilderness Zone fire is to monitor its progress and provide structural protectanbgrvalues:

Thedistribution ofFire Management Zone#hin the Study Area are showFRigure3.

Figure3 « Yukon Fire Management Zones
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4.4.2 WHITEHORSE WILDFIRE STRATEGY

In 2020a Wildfire Risk ReductiBtrategywas undertaken by the City of Whitehorse. That strategyeddivaneed
to develop common understanding with other Governments to be prepamagoltisi that there is coordination
and cooperation between these two strategiesitigate he risks that cross City boundaries.

4.4.3 WILDFIRE PREVENTION

The Forest Protection AahdForest Protection Regulagoractseveral regulatory tools for preventing wildfites
Act should be consulted for specific clausesditionsand rules for each.

Bun permits are required to light any open fire, other than a campfirg fideiseason (May 1 to September 30,
unless varied by order). Permits are suspended if the fire danger rating is higime; exid may be suspended if

15 Government of Yukon, “Fireline: Yukon Wildland Firgeévteardt’s 2020 Fire Season in Review.”
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the rating is moderate Permits may establish conditions for burning, including the raguirdor available
firefighting equipment.

Similarly, the use of ‘engines’ (power equipment) within forested areascisteyigemit conditions during the fire
season.

Public fire restrictions may be issued on a regional basis to preventdaused wildfires as warranted. Fire
restriction levels include:

* Level 1: all fire use is suspended;

» Level 2: cooking and warming fires are only allowed in the grfinédgits and stoves at roadcessible
territorial and commercial campgrounds;

» Level 3: cooking and warming fires are only allowed in fire pits or other magesmsntainers

The Act also allows for the Government of Yukon to:

» close forest areas where life or property within is deemed endhhgdire, hazardous fire conditions, forest
protection operations, or forest fuel management operations;
» recover wildfire response costs for a wildfire resulting from an offence under shé fateetion Act.

However, due to the general wording of the regulations and difficulty ofreefdrteese are rarely applied nor
considered effective as a means for discouraging hamssed wildfires.

4.4.4 WILDFIRE MITIGATION

Put simply, wildfire mitigation aims to reduce the negative impacts of wildfire wharcthe

As with most other provincial and territorial jurisdictions in Candae Wildland Fire Managemerganizes its
wildfire risk management activities at three sc@agured): landscape (broad forested landscape beyond 2km from
communities), community or Wildland Urban Interface (greenbelt2kithiof community assets), and property
scales (within 200m from individual assets). Reducing wildfire gskntmunities requires effective risk reduction
at all scales

As described in tHeroject Scopsection, theeportfindings and recommendations focudamdscapescalewildfire
risk assessment and management recommendations Famlyider context, howevel ukonwildfire mitigation
programs and initiativeselisted forall scalesbelow.

16 Government of Yukon, “Apply for a Burn Permit.”

7Government of Yukon, “Learn about Fire Danger RatirgiseaBans.”

18Yukon Wildland Fire Management Branch staff, Southern eekeidl Working Group Meetings.
19 See the glossary for the formal Canadian Interagency FioeeSentre (CIFF@finition.
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Figure4 » Wildfire risk management scales
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Currentandscapescalewildfire mitigatiorprograms and initiatives include:

Preserve the ecological role of fire and reducing fuel hazard through the allowahgeldfre according
to the Fire Management Zonation Directive.

Protect threatened remote assets, where known or discovered as part of resjgense, in advance of
wildfire as possible during incident response.

Use prescribed fire to reduce landscape fuel hazard that contributes to high widbrecasnmunities.
Currentlyyukon Wildland FireaMagements introducing its use within the Whitehorse area through the
Whitehorse South Fuel Breaject®.

Funding and supporting the planning, implementation, and maintenandscaparfuel break projects, led
by Yukon Wildland Fire Management in cases of large or compilexmens; otherwise by First Nations,
municipal governments, community associations and register@dafiborganizations, with support from
Yukon Wildland Fire Management.

Currencommunityscale(Wildland Urban Interfageitigation programs and initiatives include:

Establishing Community Wildfire Protection Plans (CWPP). A connitdiimiéyprotection plan is a strategy
for reducing the wildland fire risk around a community. They're created atudst ofgand by, each
community with funding support and technical input from Wildland Fire Mariagféinials. Each plan
includes prioritized areas where fuel management should take place andeedations to reduce the
chances that wildland fires will damage structtir®seferably, a CWPP is integrated with local area plans.

20 Government of Yukon, “Prescribed Fire Planned to Redutm#éigenildfire Risk.”
21 Government of YukgotiLearn How We Reduce Wildfire Risk.”
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A CWPP process was initiated with the Carcross/Tagish First Na6&60 end remains ongoing. Otherwise,
no CWPPs have been completed within the Yukon Southern Lakes regio

* Funding the planning, implementation, and maintenance of oiyngreenbelt fuel breaks, led by First
Nations, municipal governments, community associations and registesgebfitoorganizations, with
support from Yukon Wildland Fire Management.

» Capacitypuildingand trainig of First Nation and local expertise anthmercial enterprises.

* Promoting FireSmart principles and activities through community outreaatipadtraining and provision
of expertise and/or equipment (for example, chipper services) upon requssalbled

Currenpropertyscalewildfire mitigatiorprograms and initiatives include:

« Promoting FireSmart principles and activities through public edtcation

As an indication ajverallYukonwildfire mitigation implementation scafe2D21 36 groups received a total of $1.1
million in FireSmart funding to remove forest fuels from areas near their comtf)umi2i@20, 40 groups received
a total of $850,00Q

4.4.5 WILDFIRE PREPAREDNESS AND RESPONSE

Yukon Wildland Fire Managempnmarily manages and delivers wildfire preparedness as part of its interna
operations, whereas wildfire response activities are managédkby Wildland Fire Manageniautt delivered in
combination witkeasonally contractadews and equipmersi(ch & aircraft and heavy equipment). Yukon Wildland
Fire Managemeeimphasizes contract opportunities and training with First Natiwh$y&tion enterprises and First
Nation citizens as part of its contracting processes

Data inventories used within wikdfmanagement are maintained by applicable Yukon departments. This include
typical government basemap, imagery, administratires,and asset data that is maintained and distributed as
spatial corporate GIS data by GeoYukon.

Forest inventory datamanaged by ukon Forest Management Branch. Community scale 1:5K data exisst for m
populated areas of Yukon, otherwise only coarse regional scale 1:40K data exiess fandscapes.

Relevant data maintained by Yukon Wildland Fire Managehuelgs

» Wildlands fuel inventory, generated from the 1:5K and 1:40K forest covendatpeaasfic algorithms.
* Wildlands values at risk inventory using historic and operational observaitlans,c¥rporate data
warehouse inventories, and asset information contributed by ietigpasties (for example, hunting cabins).

22Yukon Wildland Fire Management Branch staff, Southern eekeikdl Working Group Meetings.
2Government of Yukon, “Keep Your Property Safe froime®Vildf

24 Government of Yukon, “FireSmart Funding Program H8psup& Build WildfiResilient Communities.”
2 Government of Yukon, “Bneart Funding Helping to Build Wildfire Resilient Communities.

26Yukon Wildland Fire Management Branch staff, Southern eekeikdl Working Group Meetings.
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5.0 NATURAL DISTURBANCE

5.1 WILDFIRE

5.1.1 HISTORICAL CONTEXT

Indigenous use of fire for purposes suclwiddfire, pest, gamand ecosystem managemeine documented for
northerrboreal regios includingvukonTerritoryBG Albertaand Alask&. Fire has always been a part of life for the
people of the Yukon Southern Lakes: it is part d¢drlde a necessity, ardtool used in ceremony and for warmth
and cookingln the past, landscapedivas left to burn naturally and contributed to the health of theReadurces

and values were dispersed acrossl#melscape, people were more mobile and would move awahdrmmas
needed. Fire was respected, even alath@scape level. As peepttarted staying in one place for longer, resources
and values became more restricfgehple startedeveloping a fear of fire. There is a fear of loss, and a fear of lack
of control.

Thetraditional knowledgeesearch conducted for this project has provided a limited understahttingraditional
use offire based on sometimes conflicting informat{blerkes 2023)lt is difficult to gauge whethbardigenous
Knowledge has been lost because of generations of residential schogatssiandire suppression, or if it was
a lesser cultural practice in the region. As there are examplegraéittional use of landscajseale fire stewardship
amongneighbouring British Columbia aldskan First Nations, it is likely that Yukon Southern Lakedd&ions
were familiar witfire stewardship practices because of their trading and familial connections ivitieigfebours.

A better understanding of an Indigenous traditional relationshiprewithl help to infornbest practices for modern
fire stewardship and management. It is not necessarily the spdeifies where traditional burning may have
occurred that are important, it is the values and custopmacgyices that led those activities that should be
considered. Namely, an understanding of whemharkfire should be lit to fulfil cultural, ecosystem and wildfire
risk reduction objectives.

5.1.2 ECOLOGY

Largely set within the rain shadow of the St.-Eli@st Mountains, tHgtudy Area climate is mostly dry and cool,
receiving approximately 2805 mm precipitation per year (with more observed in the-Siilkiae due to influence
from coastal/oceanic climatic factof$)Elevations in the Study Area range from 575 meters to 2,500 meters.

The ecology of the Study Area is described in terms divehéierarchical ecological frameworks that guide
ecosystem classification mapping in the Yukon: National Ecological FramelwukamnBiophysical Ecosystem
Classification (YBECheNational Ecological Framewddtkntifies large land unit&qoregion$that sharesimilar
biophysicaland ecologicalproperties, whiléhe YBEC framewoidentifiessite-level classs with climate as the
primary influence on ecosystem development and distriiLifibe distribution of YBEC zomeéthin the Study Area

2 Christianson et al., “Centering Indigenous Voices.”

26 Smith, Meikle, and RodEgoregions of the Yukon Territory: Biophysical Properties of YagaapésnAgriculture and Agrod Canada,
PARC Technical Bulletin NeDD4

22Flynn,Yukon Ecological and Landsc2lpssification and Mapping Guidelines
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is shown irFigureb, and listed byroportional aren Tablel. Theproportion othedifferent Ecoregions within the
Study Areés listed inTable2.

Figure5 « Study Area by YBEC Zone
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Tablele Study Area by YBEC ZBneportion

YBEQone Area (ha) % of Study Area
" Boreal Alpine 92,398 10% |
Boreal Subalpine 166,137 18%
Boreal High 348,517 39%
Boreal Low 299,033 33%
Total Area 906,085 100%

Table2« Study Area by Ecoregion Proportion

Ecoregion Area (ha) % of Study Area
" Yukon Southern Lakes 622,082 69% |
YukonStikine Highlands 198,012 22%
Boreal Mountains and Plateaus 86,150 9%
Total Area 906,085 100%

5.1.3 FIRE REGIME

Wildfire is one of the most important disturbance factors in the boreal’farebping the forest in terms of age,
composition, and diversityLightningcaused fires have been an integral part of the natural environment for at leas
10,000 yearsWildfires influence stand size and shape and patterns or spatial amahgéforest stands acss

the region. Forest age class distribution is also influenced by wildfire, aseistivdyrand fragmentation of forest
habitat. These factors contribute to biodiversity in the region.

In 2018 a scientific stuélyof lakebed sediment cores, taken from a small lake ~22knmwestibf Carcross
(unofficially, ‘Spindly Pine Lake’), was used to describe the sduthwies fire history since the most recent
glaciation approximately 12,000 years ago. The study suggestedtmatal climatic condition®r(‘topdown
controls*) have been the most important driver of wildfire frequency during this periatic Ctinditions in the
southern Yukon are associated with the position of the AleatidPressure System, which for the last ~1,000 years

30 Johnson, “Fire and Vegetation Dynamics: Studies from the NoriteArBereal Forest.”

sl Payette, “Fire as a Controlling Process in the North AmBiceal Forest.”

32Weber ad Stocks, “Forest Fires and Sustainability in the Boreal Féi@atsaola.”

33Prince, Pisaric, and Turner, “Postglacial Reconstrucke dfistory Using Sedimentary Charcoal and Pollen Broail &ake in Southwest
Yukon Territory, Canada.”

*In ecologya topdown contrdltypically refers to when a top predator controls the structure or populatioricdyoiatine ecosystem. The
interactions between these top predators and their prey is what influencesdplie levels (i.e., the predapoey fooechain or foodveb/
pyramid). Translated into a climate sense,tfoywn controls" are macotimate conditions (top of pyramid) that affect/control local climate
conditions.
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has been in a more easterly position leading to drier conditisluse recently, lodgepole pine expansion and
densification of the forest in the region over the last ~3,@08 as lowered the mean fire return interval from ~150
years to ~88 years showing tagetation and associated fuel loading (or, ‘betfproontrols®) are increasingly
important wildfire frequency drivers. This supports a similar study published tha2Gttows the expansion of
lodgepole pine in this area lowered the mean fire return intengb tgears’. It is noted that current climatic
conditions closely match those from both 1,000 and 6,000 befare present the two time periods with the
largest/most fire events in the historical record.

Public dataf recorded ife activity since 198lis maintained by Yukon Wildland Fire Managesnendistributed by
GeoYukonThisincludesfire ignition locationsecordedby ignition causé (human or lightning-igures) and by
decade Figure?).

Since 194@nostwildfireshave beeassociated withumanactivity:582humancaused ignitionsersus 89 lightning
caused ignitions. Furthermorke spatial pattern ohumancaused ignitionss concentrated withiwith the lower
valleyswhere primary travel corridors exist

Ignition history summarized by month of year is chartBayume8. 94% of humaraused ignitions and 59% of
lightningcaused ignitions occurred during May to September, which generally ndeesjpo the warmesind
snowAree months of the year.

The number of recordeidek by size clasand decadare shown ifrigured andFigure8 respectively42% of fires
since 1920 have occurrgdast three decadgd990- 2019, and a majority of fires have been greater than 200 ha.

The location and size (coloured by decade) of Veildéires” recorded between 1956 and 1999 are shoWwigime
11

35Prince, Pisaric, and Turner, “Postglacial Reconstruckme bfistory Using Sedimentary Charcoal and Pollen Broail &ake in Southwest
Yukon Territory, Canada.”

36‘Bottomup controls’ relate to local, midewel ecology and wildfire conditions such as vegetation compositiodi(ig species migration),
fuel loading, etc. (bottom of the pyramid) and how they affect wildfirenftgqgeince et al. (2018) suggest that more recently these local
controls are becoming nemvolved in (controlling) the frequency of wildfitkeénsouthern Yukorciting the example of lodgepole pine
expansion and densification and its role in lowering ¢lam ffire return interval.

37 Edwards et al., “The Role of Fire in theHdidcene Arrival and Expansion of Lodgepole Pine (Pinus Contoliaif¢dia Engelm. Ex S.
Watson) in Yukon, Canada.”

38 Yukon Wildland Fire Management, “Fire Ignition Locations.

39Yukon Wildland Fire Management, “Fire History.”
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Figure6 « Recordedife ignition locations by cauéE46- 2019)
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Figure7  Recordedife ignitiorlocationsby decadg1946- 2019)
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Figure8 ¢ Recorded fire ignitions by cause and period of year{7BD)
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Figured « Number of fires by size class (122119)

30
25

20

Number of Fires

R— L

<0.99 ha 1-3.99 ha 4-199 ha >200 ha
Fire Size (hectares)

FigurelOe Number ofires by decade (192019)

6
4
| | |

0
1920's 1930's 1940's 1950's 1960's 1970's 1980's 1990's 2000's 2010's
Decade

=

Number of Fires

Yukon Southern Lakes Wildfire Risk Assessment and Risk Redwoioménhdations Report

29



Figurelle Recorded largéré perimeterdy decad€1946 to 2019)
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5.1.4 FIRE WEATHER AND BEHAVIOUR INDEXES

TheYukonWildland Fire Management Branch operates a network of close to 42 fire weathetcstabaitor fire
dangen(hazard)n the Yukon’s forests. Fire weather readings are taken ddilp@pnPST to calculate figanger
using the Canadian Fire Weather I(fB&X)Systen’. Inputs includdire weather readings of precipitation, relative
humidity, temperature and wind direction and spdejeneratd Fire Weather Index provides a numeric rating of
fire intensityacross he landscapend is used aa generatelativeindex of fire danger throughout forested areas

Data from svenweather stationselevant to th&tudy Areavasused for the Project wildfire risk assessment. The
computed=WI Systernomponent valueare ligedin Appendid)C *ModelFire Weather Indices

“0Natural Resources Canada, “Canadian Forest Fire Weath@F\WijleSystem.”
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Keyindexedor understandingeasonality of fire weather for the Study Areladedroughtcode head fire intensity
andprobability of consecutive days without precipitadodprobabiity of maximum daily temperature abov&23

Drought codas a numeric rating of the average moisture content of deep, compadat tagarsand providesa
useful indicator of seasonal drought effects on forest fuels and the amourtdldérsng in deep duff layers and
large logs The higher the drought code, the drier the duff (layer of gesioig organic materials below the litter
layer), indicating a prolonged period without adequate moisture to wet the dibftayghicode also providesn
indication of potential fire severity in terms of duff consumption; the driesfftiee the more it will be consumed by
fire. The depth of burn can result in greater tree mortality ashb@ele consumption due to soil heating. Soil heating
can also result in soil hydrophobicity, meaning the soil repels water, and this\Haxk&eevith increased erosion
postfire due to increased water foiff. Drought codéends to shift over the summer months and into the fall from
being predominantly low prior to May, high throughout Jurteartdgh to extreme in August and Septerrigpire
12).Drought codgare classd byassociatedire weatheseverityas follows

* Very Low: U9

« Low: 8a189

* Moderate: 19250
» High: 256124
 Extreme: > 425

Figurel2+ Study area monthly average drought code bef@et?019
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Head fire intensityepresents the rate of heat (energy) released by a fire. Beiragiarf of fuel type and fire weather,
it provides an indicatiasf the control difficulty and likelihood of extreme fire behdadhe Project its calculated
using the 90 percentile fire weather parameters, for a specific period, wiigpergéntile weather represents 10%
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of the historic fire weather extne’’. Thearea distribution of Hedite intensity between 20172019 by Ecoregion
(90th percentile fire weatheme shown ifrigure 10Head fire intensitig classedas follows:

* Very Low: <1 kw/m

e Low: 1500 kw/m

* Moderate: 50% 2000 kw/m

* High: 20014000 kw/m

* Very High: 4004 10,000 kw/m
e Extreme: >10,000 kw/m

Figurel3e Area distribution of Head Fire Intensity cladegeeen 201 2019by Ecoregio(@0th percentile fire weather)
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Figurel4 belowoutlines the probabilities of the occurrence of‘€28mgrature and probability of precipitation at
any point during the calendagar. Fothe Study Areghe highest amount of precipitatiganerallycoincides with
the temperature profilexcept during late August to rRidptember where the precipitationawdst and the
temperature remains highora normal fire seasdiitting this profile, thereatestfire activity wouleccurin this
late August to mi§eptember period

“1The 90th percentile is a term that describes how a weather parameter compamsieather parameters from the same data set. While
there is no universal definition of percentile, it is commonly expressqubeseatage of values in a set of data (in this case historic fire
weather data) that falls below the 90th value.
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Figurel4e Probability of precipitation and temperaturestgrehan 23°C for the Study Area
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5.1.5 FUEL TYPES

The Canadian Fire Behaviour Prediction S¥/atees 16 national benchmark fuel types. Of these, seven exist within
the Study Areaas well as nofuel (e.g.nonforested alpine and icefields) and wdi&able3 below). Their spatial
distributionover the Study Area is showirigurel5 below General dscriptonsand sample imagédsr eachfuel
typeare provided iAppendix B Fuel Types

In general, the fuel types in the Study #rabare considered hazardous in terms of fire betaand spotting
potentia) by generabrder offuel hazardare C2— Boreal Spruce, G3Mature Jack or Lodgepole PikHE — Boreal
MixedwooeHeaflessand M2— Boreal Mixedwoedsreerfuel type. AdditionallyC1— Sprucetichen Woodland
andC7- Ponderos®ine-bouglas Ficanalsorepresent hazardous fuéfghere are large amounts of woody fuel
accumulations or dense understorgriowth.Together, th€2— Boreal Spruce, G3Mature Jack or Lodgepole Pine,
M1- Boreal Mixedwoed eafless and M2 BoreaMixedwood-Greerhazardous fuel types represent approximately
49% of the totédtudy AregaddingC1— Spruce-tichen Woodland and €Ponderosa Pirebouglas Fincreases
potentially hazardous fuel types covering 58% of the Study Area

42Natural Resources Canada, “Canadian Forest Fire BehavitioRrgeBP) System.”
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Fuel Type

C1- Spruce
Lichen Woodland

C2- Boreal
Spruce

C3- Mature Jack
or Lodgepole Pine

C7- Ponderosa
Pine / Douglas Fir

D1/2- Aspen

M1- Boreal
Mixedwooe—
Leafless and M2
Boreal
Mixedwood—
Green

NF- NonFuel
Water

Ola/b- Matted
Grass

Table3+ Study Area Fuel Types

Description

Open, parkke black spruce
stands with widely spaced
individuals and densgumps.
Minimal fuel loading.

Moderately dense
regeneration to pokapling
forest with crowns almost to
the ground.

Fully stocked, mature forest,

crown separated from ground.

Operuneveraged forest,
crowns separated from
ground except in conifer
thickets, understory of

discontinuous grasses, herbs.

Moderately wiestocked
deciduous stands.

Moderately welitocked

mixed stand of conifers and
deciduousspecies, low to
moderate dead, down woody
fuels, crowns nearly to the
ground.

Nonfuel.
N/A

Continuous short grass.

Wildfire Behaviour
Under High Wildfire
Danger

Almost always crown
fire.

Almost always crown
fire, high to very high
fire intensity and rate
of spread.

Surface and crown
fire, low to very high
fire intensity and rate
of spread.

Surface, torching,
rarely crowning
(slopes > 30%),
moderate to high
intensity and rate of
spread.

Always a surface fire,
low to moderate rate
of spread and fire
intensity.

Surface, torching and
crowning, moderate
to very high intensity
and spread rate
(depending on slope
and percent conifer).

N/A
N/A

Rapid spreading,
moderate to high
intensity surface fire.

Area
Estimate
(ha)

44,504

68,714

45,684

82,071

136,221

276,471

198,893
39,402

13,574
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Figurel5e Fuel type distribution

E— ]
“ | — Road t
" | = Forest Resource Road

| === Border
Watercourse

| Waterbody

; I city of Whitehorse

Fireshed Risk Assessment ||
Area

| Fuet Type

2 I ! (Spruce Lichen

! Woadland)

] C-2 (Spruce-Lichen
- Woadland)

B C-3 (Mature Jack or
- Lodgepale Pine)

C-T (Ponderosa Pine |
Douglas-fir)

B 0-172 (Aspen)
B M-172 (Boreal Mixed wood)

NF (Non-fugl) :
O-1a/b (Grass)

5.1.6 TOPOGRAPHY

Figurel6 shows the slope classes within the Study Area. Slope is an important part béfiier las active fires in
steeper slopes can pheat materials above, accelerating ignition and facilitating fire advancemermidbotte and
higher into fuel sources/tree canopies. The majority of thg Ated has slopes ranging fror689%6, with the valley
bottoms having mostly 8D% slopes.
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Figurel6e Slope class distribution
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5.2 INSECT AND DISEASE TRENDS

The following subections summarize the current insect and disease trends in the YydicallyTyree mortality
associated with insect and disease outbreaks contributeiataotding and surface fuels with low moisture conten
As surface fuel these dead trees increase ignition probabilityyagjthikbrate to the atmosphere quicker than living
fuels, and impact higher loadings of fine fuels (fuels <12.5 cm) which contobsiiefaice rates of spread. It is
important thatiny one of these trends in insect and disease be monitorexsidered in the overall context of
managing risk within the Study Area

5.2.1 ASPEN DIEBACK AND DEFOLIATION

Trembling aspen is the most abundant deciduous tree in the Yukioers Lakes Ecoregi (~8.19). Large aspen
tortrix and aspen leafminer are both pests affecting leaf buddingoaviti gf aspen trefeliage respectively. Within

43 Government of Yukon et al., “Whitehorse and Southern LadstdResources Management Plan.”
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the last 45 years, recorded levels (via the Yukon Aerial Forest Health Suargg) aspen tortrix havedeased
while those for aspen serpentine leafminer have incréased

Recent severe droughts in combination with a handful sf (pesdtiding the two listed above) have led to dieback
and decline of aspen in soutntral Yukon, largely on dry sites (rocky or verdnaigled coarse tif). Dieback is a
rapid abovground death of clones of trees that typically leads to stand breakup. Thmecslaahism causing
aspen dieback is not completely understood, butwiitipated climate change aspeeldick is likely to increase.
South facing, low lying clones are the most suscefptible

There is no known cure for aspen dieback. In nature, ystamgks cope better than older stands. Prescribed burning
may be a useful tool in the rehabilitation of affected clones.

5.2.2 SPRUCE BEETLE

In the Yukon, spruce beetle is the most damaging agent of mature spriCEheemost recent outbreak in the
Territory began around 1990 in Kluane National Park/Haines Jun2fi@kni~northwest of the Project Area) and
has since killed more than half of the mature spruce in thé& @eautbreak of spruce beetle infestation in north
centralBCrose to recordbreaking levels in 2017, and the latest government data shows no sign ofgtcibown.

According to th&Vhitehorse and Southern Lakes Forest Resources Manageheprite beetle was found only
atlocalized sites within the Study Area. The 2018 forest healdly sinserved most of the spruce beetle attack in
the southern part of the Territory along Kusawa Lake (~90 km west of theAPeajEc

5.2.3 WESTERN BALSAM BARK BEETLE

Western balsam bark beetle attacks mature subalpieies(lasiocarpaOver the past 20 years, the beetle has
advanced north froBCinto southern Yukon and has established itself as an activeletehdisturbance agent.
Subalpine fir comprises approximately 1.3% of the forest in the Yukon SakbsrBcoregiéhand in 2007 an
extensive area of light, currgmeiar mortality was mapped south and west of Teslin Lake anathgktesl mortality
was mapped on both sides of Tagishet’ak

5.2.4 MOUNTAIN PINE BEETLE

Mountain pine beetle can significantly impact the health of forests. Milliormsanéb@f merchantable timber have
been killed and are still at risk in both AlbertaBh®oth provinces have active mountain pine beetle management
plansin place.

4“4 Minister of Energy Mines and Resources, “2018 YukonHreathtReport.”

4 Minister of Energy Mines aRdsources.

46 Minister of Energy Mines and Resources.

4’Government of Yukon et al., “Whitehorse and Southern LadstdResources Management Plan.”
48 Minister of Energy Mines and Resources, “2018 YukonHreathtReport.”

49 Minister of Energy Mines and Resources.

50Minister of Energy Mines and Resources.
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Mounagin pine beetle has been actively monitatedgthe southern Yukon/northdBCborder since 2010. Recent
years with severe winggkilling beetle broods in treedong with declining populations in nortHg@has arrested
the northwar@dvancementf the pest.

5.2.5

NATURAL DISTURBANCE TRENDS

Climate change is the largest driver of natural disturbance trehdgirctic region and the global boreal forest. The
potential impacts of climate changes based on several genergionggends and patterns idied for mid and

high latitudes of the Northern Hemisphere continents aresdextin the Intergovernmental Panel on Climate Change
Fourth Assessment ReparFor North America, projected impactiude

Warmingof1 <( \NYM \FW R N S intdr\at highed Athuddss \

Increased precipitation in Canada, with more of that precipitation increase occtireingnter, and more
of it occurring during extreme precipitation events;

Precipitation occurring more often as extreme events with greater risk iofigfland, conversely, greater
risk of drought due to the temporal variation between these extreme pratipitatits.

Implications for forest health and wildfire under climate change scenarios include:

Drought and subsequent insect and disease attacks are affecting aspsrasthnthy result in increased
beetle kill;

Increased drought events could result in extended wildfire seasonmovétidays of severe fire weather
leading to more challenging wildfires to control, and drought contéadingy to more severe fire effects.
Increasing summer lightning ignitions, coupled with more extreme fire behavior

Wildfires becoming more intense, particularly so in ##lect pine stands.

In 2015 the Yukon Government published the Yukon Climate Chaagedrahd Key Findings repodetailing
statistical analyses of key climate indicators in the Yukon TerritoryoMaewbove listed Intergovernmental Panel
climate projections were shown to have statistical significance, specifically:

&SSZFQ YJRUIJWFYZWJ KTW YMJ >ZP T KFX NSHWXFXII KX UWTT
increasing toc <« G~ MNLM*HTSKNIJSHJ

Annual precipitation for the Yukon has increased by 6% ovastth® gears and is projected to continue
increasing by ~38% by 2100. This trend has medium cogfidertbe historical records show a lot of
variabiliy from year to year and from one location to the next. Overallesuhave seen the greatest
increase in precipitation

Wildfire in the Yukon has burned increasingly more hectares olast th@ years, but the trend is not
statistically significant. However, strong linkages have been shown amoagethdemperatures and
altered precipitation patterns (associated with climate change) and increaskffiie frequency and

51 Minister of Energy Mines and Resources.

52]PCCClimate Change 2007: Impacts, Adaptation and Vulnerability tiQomtritdorking Group Il to Buarth Assessment Report of the
Intergovernmental Panel on Climate Change

53 Streicker, “Yukon Climate Change Indicators and Key Findingd@@tiérn Climate ExChange, Yukon Research Centre, Yukon Zollege, 8

p.

54Gustine et al., “Climagriven Effects of Fire on Winter Habitat for Caribou AlabkarYukon Arctic.”
55 Gustine et al.
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severity in the North American boreal foréstdalf of the largest fire years in Alaska’syéér record have
occurred since 1990.

* Insect outbreaks, variability in precipitation, warming temperatures, londgerséeasons, and increased
winds increase the risk of forest fire in the Yukon in both severity and frefjigincgfidence)?®

» The spruce bark beetle outbreak (in southwest Yukon) intensified by eaarditions and drought stress,
killed half of the mature spruce forest in the region (very high confiflence)

Summarizing the above, it is expected that climate chalhpave the following effects on wildfire within the Yukon:

e The period of high and extreme fire danger in any given fire season is likely & increas

» The area burned within the Study Area is likely to increase because of incredseng afuvildfires

» The severity of wildfires is also likely to increase resulting in greater ecological tmpeadtitat, water
guality and values at risk.

56 Gustine et al.

Yukon Southern Lakes Wildfire Risk Assessment and Risk Redwoioménhdations Report 39



6.0 WILDFIRE RISISSESSMENT

6.1 PRINCIPLES AND GUIDELINES

TheProjectadopts risk management principles and guidelines fne Canadian Standards Associa@@A ISO
31000:18 Risk manageme@tidelines. This standard focuses on three key outcomes for those accountable for
wildfire management:

* A current, correct, and comprehensive understanding of wildfire risks;
» Identifcation of wildfire risks that are outside of relevant and applicable risk toleranek(s); an
* Risk treatment for said wildfire risks.

For the Southern Lakes wildfire risk assessmeletyant and applicabiiek tolerance was determined through
deliberation within the Technical Working Group.

6.2 METHODOLOGY

The identification, analysis and evaluation of wildfire risk and risk treatment strategieduisted using the
BlackwelWildfire Risk Management System (WRMS) geospatial modelingganbdd has been applied widely
and by numerous organizations (including Provincial, Local, and regional géselinemsees, utilities, insurance
industry and others within British Columbia, Alberta and the Yukon. The WRM8estedglea GIS environment
using ESRI ArcMap software with data organized according to a spatial rasteryaf3fBroddl resolution. A raster
consists of a matrix of cells organized into a grid, with each o#dliriag values representing the attributes of a
corresponding physical space.

For each raster cell probability and consequence ratings, on a scale of 1 to 10, & lbasaghon weighted
probability components (risk factors) and weighted consequencementp (values at risk). Each component may
be comprised of several attributes (subcomponents) whitheanselves weightiewvithin the component. Weighting
allows the model to assign relative importance to the differenbboemis and their attributes in determining final
ratings. Probability weighting was determined by the expgenjedt of the Technical Working Groupresise
consequence weighting is according to the deliberation of the Wildfire Risment Advisory Committee.

A resultantelativewildfirerisk rating (0 to 10)wth respect to / within the Study Arisacalculated for each cell as
the product of thprobability and consequence ratings. The ratings are presented usirgpadcaltecale from very
low to extreme risk={gurel7). As the ratings are relative only, for the purpose of resolving dnigasrof risk for
decisionmaking purposes, they dmt provide absolutemeasurs for any of the probability or consequence
componentaisedwithin the risk framework.

5’ Canadian Standards Association, “Risk Managen@ntelines.”
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Figurel 7« Wildfire risk ratigs
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Wildfire modellingvas conducted fotwo realistic modelling scenariog1) wildfire suppression resources are
available and(2) wildfire suppression resources aret available As a lack ofregional wildfiresuppression
resources is entirely possible, for examplesiburcesare already committed ttherhigh(er) wildfire riskreasin
Yukon Territoryand represents the higher rislvorsecase scenarioonly this scenariois discussed within this
report.For clarityresults ardabeled with the suffiAssuming N&uppression Maps of wildfire probability and
wildfire risk for scenario 1, where suppression resources are included in modellingidae \pithin the report
Annex 1 « Map Package

6.3 RESULTS

6.3.1 WILDFIRE BBABILITY RATING ASSUMING NO SUPPRESSION

TheWildfire Probability Ratimgodel is shown as a flowchartRigurel8. Therating (turquoise boxes) is derived
from three primary probability components (blue boxes): Probability of ,|dtotiemtial Fire Behaviouand
Suppression Response Capability. The attributes comprisingpedoetbility component (pink) are assigned
individual ratings for each raster cell usingl@ 8cale based on inputs (green) from existing biophysical databases
and, in some cases, the application ofreels such as rate of fispread. Wildfire probability ratings are assessed
for two scenarios: (1) assuming effective wildfire suppression, and (2) assamwiidfire suppression, in the event
suppression resources are unavailable due to competing demands elgettgexkoi erritory.
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The wildfire probability model structure, methods and inputs are surdrivafetele4, and component and attribute
weightings arelown inTableb. Individuaprobability components and their attributes are described in subsequent

subsections.

Figurel8e Wildfire probability model
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Tabled « Probability model structure, methods, and data inputs

Component Subcomponent
Probability of Ignition
Ignition Potential
Lightning
Caused Fire
Human
Caused Fire
Potential Fire Intensity
Fire
Behaviour

Overview Method

Calculation based on fuel
type and fire weather
indices

Kernel point density of the
historical number of
lightning fire ignition
points using a natural
breaks classification
method into 4 classes

Kernel point density of the
historical number of
human fire ignition points
using a natural breaks
classification method into
4 classes

Calculation using fire
weather, fuel type and
topography

Database/Suidodel

 Wildfire Ignition Probability
Predictor

* BC and Yukon fire weather stations
records

» BC provincial Fuel Type generated
by the Wildfire Management Branch
of Ministry of Forests

* Yukon 5k vegetation inventory and
algorithmfor generating fuel type

* ESRI online imagery

» ESRI Spatial Analyst
» The BC Ministry of Forests records
» The Government of Yukon records

» ESRI Spatial Analyst
» The BC Minist of Forests records
» The Government of Yukon records

* Fire Behaviour Predictor 97

* BC and Yukon fire weather stations
records

» BC provincial Fuel Type generated

by the Wildfire Management Branch

of Ministry of Forests

* Yukon 5k vegetation inventory and

algorithm for generating fuel type

* ESRI online imagery
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Tabled « Probability model structure, methods, and data inputs

Component

Subcomponent

Rate of Spread

Crown Fraction
Burned

Suppression Constraints to

Capability

Detection

Proximity to
Water Sources

Air Tanker
Arrival Time

Helicopter
Arrival Time

Terrain
Steepness

Overview Method

Calculation using fire
weather, fuel type and

topogaphy

Calculation using fire
weather, fuel type and
topography

Average elevatiorbave
valley bottom of forest
inventory polygon

Buffer distance from

determinant streams and

lakes

Measured flight time
(concentric) from air
tanker base

Measured flight time
(concentric) from
helicopter base

Average slope of forest
inventory polygon

Database/Suidodel

* Fire Behaviour Predictor 97

* BC and Yukon fire weather stations
records

» BC provincial Fuel Type generated
by the Wildfire Management Branch

of Ministry of Forests

* Yukon 5k vegetation inventory and

algorithm for generating fuel type

* ESRI onle imagery

* Fire Behaviour Predictor 97

* BC and Yukon fire weather stations
records

» BC provincial Fuel Type generated
by the Wildfire Management Branch

of Ministry of Forests

 Yukon 5k vegetation inventory and

algorithm for generating fuel type

* ESRI online imagery

e Terrain Resource Information
Management (TRIM)
* Yukon 4.5mesolutionDEM

e Terrain Resource Information
ManagemenfTRIM)
e Yukon 4.5mesolutionDEM

» BC Wildfire Management Branch
data
* The Government of Yukon data

» BC Wildfire Management Branch
data
* The Government of Yukon data

 Terrain Resource Information
Management (TRIM)
e Yukon 4.5mesolutionrDEM
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Tabled « Probability model structure, methods, and data inputs

Component Subcomponent  Overview Method Database/SuiModel
Proximity to Bufferdistance from * Terrain Resource Information
Roads roads, helipads, and alpine Management (TRIM)
tundra/parkland » The Government of Yukon data

Table5 ¢ Probability rating weights

- Componen . Raster Valu
Value Component Description Weight Rating Scale (0-10)
The Probability Of Ignition component provides a rating of théifitp Very High
of wildfire igniting at each raster location, based on historical fire
frequency and the readiness of fuel to combust. It is characterizec High
three attributes: Lightning Causes Fires (probability of lightnitgrig!
Probability of Ignition Human Caused Fires (probability of human ignition), and Ignition 30% Moderate
Potential. Attribute rating scales and weighting assignmentssed b
on expert judgement of the Technical Working Group. Uncertainti Low
include the assigned scales/weights and climate change, which
to a change in the incidence and location of lightning caused fires Very Low
The Fire Behaviour component provides a rating of the probabhility Very High
wildfire exhibiting extreme behaviour in a given location given exis High
Potential Fire Behavio! fuel types and 90th' percentile wegther (?ondltlons. The rating is 30% Moderate
calculated as a weighted sum rating using three attributes that are Low
output from the FBP system: Fire Intensity, Rate of Spread, and C
Fraction Burned. Very Low
The Suppression component provides a rating of the priyithlaitia Very High
wildfire could be quickly exterminated in a given location given ex High
Suppression Respons resources. The rating is calculated as a weighted sum rating usin 40% VIR
Capability attributes: Contraints to Detection, Proximity to Water Sources, A
Tanker Attack Time, Helicopter Arrival Time, Terrain Steegmess, Lo
Proximity to Roads Very Low

PROBABILITY OF IGNITION

TheProbability ofgnitioncomponent provides a rating of the probability of wildfire igniting lataster location,
based on historical fire frequency and the readiness of fuel to combusthdrasterized by three attributes:
LightningCaused Firegprobability of lightning ignitiorjlumanCausedrires(probability of human ignition), and
Ignition PotentialAttribute rating scales and weighting assignm@rable6) are based on expert judgement of the
Technical Working Group. Uncertainties include the assigned scalds/amifgtiimate change, which may lead to
a change in the incidence and location of lighttanged fires.
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Table6 « Probability of Ignition subcomponent weights

value Com onentComponen Value Descriotion Model Subcomponer Rating Scale Raster Valu
P Weight Subcomponent P Representatioc  Weight 9 (0-10)
Very High
Lightning Caused Indicator of historical High
Fi?es 9 frequency of lightning cause  text (unit) 30% Moderate
fires Low
Very Low
Very High
S Indicator of historical High
. oba.b.|||ty of 30% H.uman Caused frequency of human causec text (unit) 30% Moderate
Ignition Fires )
fires Low
Very Low
Indicator of the potential for Ve“_’ High
fire ignition based on fuelty o High
Ignition Potential and weather, calculated usi (E)Iass (unii/) 40% Moderate
WIPP (Wildfire Ignition Low
Probability Predictor) Very Low

The first two attributes, Lightning Caused FirelHuman Caused Fires, are based on historical fire frequency anc
cause in the Study Area. A surface kernel function is used to generatiéidhedigmsity. Kernel densitgalculates

the density of point features around each output raster lselke$ulting raster is then classified using the Natural
Breaks (Jenks) method into 4 classes: low, moderate, high and extreme.

The third attributegnition Potentialis an indicator of the potential for fire ignition based on fuehtyp@d"
percentile fire weather conditions. It is calculated using the Wigifitien Probability Predictor tat#velogd by

the Canadian Forest Servicdhe model determines the probability of sustained ignition from simulated hu
caused fire brands (matches and campfires) and predicted, in lassabda “ndire day” if probability of sustained
ignition was less than 50% and a “fire day” if probability was greatB0%arirom readily available indicators of
fire danger based on benchmark fuel type groups applicable to British Columiejpofs@anex2 « The Wildfire
Ignition Probability Predict®ystem (WIPR)r calculations). Ignition probabilities are expressed on an area basis
and provide a measure of humtanised fire potential from simple fire danger rating system components.

The modeld distribution ofProbability of Ignitiomatingsis shavn in Figurel9 andincluded with individual
subcomponent maps the reporAnnex 1 « Map Package

58 Conceptually, a smoothly curved surface is fitted over each point. The waitiads highest at the location of the point and diminishes with
increasing distance from the point, reaclzieigp at the search radius distance from the point. Only a circular neighbortoesébis.prhe
volume under the surface equals the population field value fooittigor 1 if “NONE” is specified. The density at edphtaaster cell is
calculated bydding the values of all the kernel surfaces where they overlay the thsttee The kernel function is based on tretic

kernel function described in Silverman (1986, p. 76, equatiolf 4.pppulation field setting other than “NONE” is used, each item's value
determines the number of times to count the point. For example, af Galeubd cause the point to be counted as three points. The values
can be integer or floating points.

59Lawson, Armitage, and Dalrymple, “Wildfire IgnitioatiiigbPredictor (WIPP).”
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Figurel9e Distribution oProbability ofgnitionratings
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POTENTIAL FIRE BEHAVIOUR

The model developed for potential fire behaviour is based' per@@ntile fire weather conditions. Stéakl fuel
types, slope, aspect, and fire weather are input to P8P9P'fire behaviour prediction software to calculate the
fire intensity, rate of spread, and crown fraction burned component attiHBRE3. is a Windowased version of
the Canadian Fire Behaviour Prediction System developed by Remgdftibote rating scale and weighting
assignmentsTable7) are based on expert judgement of the Technical Working Group.
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Table7 « Potential Fire Behaviour subcomponent weights

Value Component Value Descripti Model Subcom ponent Rating Scal I‘!’asylier
Component Weight Subcomponent escriplion Representation Weight aling Scale ave
> 10,000
) 4,001 - 10,000
Fire Intensity 1o or Of e rete ofest - eat e kW g 2,001 - 4,000
u ' 501 - 2,000
1-500
Puienllall Fire 30% Rate of Spread Indicator of.speed at which fire e 259,
Behaviour extends horizontally.

Indicator of the proportion of tree .
e crown fraction o
crowns consumed by fire (i.e., a 25%
. burned (%)
measure of tree mortality).

Crown Fraction
Burned

Weather information is derived from historic records collected fromewsttions most relevant and proximal to
the analysis area that have 11 years of records (2007 and 2021). As distudsé abovgthe fire weather indices
are computed for each weather station to determifip@@entile weather conditions for the afdee calculated
indices are shown #ppendid)C *ModelFire Weather Indices

Forest cover from the Yukon @@forest inventory datarereused to produce a standardized fuel type map that
describes the 16 benchmark fuel types.

As discussed in section , the Canadian Forest Fire Danger Rating Systestios&haystenfor rating fire danger

in Canada. $ingthis system,ife weather data (temperature, relative humidity, precipitation, and windspsed)

to calculate the CFFDRS Fine Fuel Moisture Code atdiBuodex. Fire behaviour is subsequently modeled in FBP97
using upslope winds calculated from the relevant aspect.

Uncertaines associated with the Potential Fire Behavwomponent include the assigned weights and fuel type
data.

TheFire Intensitattribute is a measure of the rate of heat energy released per unit of time and feadtomt. It
is based on the rate spread and predicted fuel consumption of the fire and is expressed in kij@watestet.

TheRate of Spreaattribute is a measure of the speed at which fire expands itsrtaridonensions at the head
(or front) of the fire. It is based on the hourly Initial Spreleda iralue and is expressed in meters per minute. The
rate of spread is adjusted for steepness of slope and interactions betapendisection and wind direction
determined from the Builégp Index.

50 PyneJntroduction to Wildland Fire
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TheCrown Fraction Burnattribute $ a measure of the proportion of the tree crowns consumed by fire. It is baset
on rate of spread, crown base height and foliar moisture content and is exgsespetcentage value.

The modeled distribution of Potential Fire Behavatimmgsis shown inFigure20, and included with individual
subcomponent maps in the report Annex 1 « Map Package

Figure20+ Distribution oPotentialHre Behaviourratings
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SUPPRESSION RESPONSE CAPABILITY

The ability to suppress wildfire is dependent on the ability aad spwildfire detection, ability to access the fire,
and the availability of suppression resources. These are modelled as simergrafiabutes includin@onstraints

to DetectionProxmity To Water Sourcesir Tanker Arrival Timidelicopter Arrival Tim&errain Steepnesand
Proximity to RoadJ able8).
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Table8 e Distrilution of Suppression Response Capability ratings

Raster
Value Component Value . Model Subcomponent ,
Component Weight Subcomponent Description Representation Weight Rating Scale  Value
Indicator of the ability to detect
) l.]I.CaOIO .Eallt}’ 0 detecta 1251-1750
Constraints to fire: reconnaissance at higher .
¢ o ) elevation (m) 10% 751-1250
Detection elevations is often constrained by <T50
cloud cover.

0

>300
101-300
distance (m) 10% <100
0
0

Indicator of the ability to access
Proximity to Water water quickly for fire fighting.
Sources Based on distance from all

season streams and lakes.

Indicator of time for air tanker > 40
. . ) - 31-40 (200km)
Air Tanker Arrival  action measured as flight time . .
. . time (min) 20% 21 -30(150km)
Time (concentric) from nearest tanker
. base (300k/hr) Ao
Suppression 0-10(50km)
Response 40%
Capability Indicator of the time for initial
Helicopter Arrival attack, mfeasured as flight time . _
Time (concentric) from nearest base time (min) 20%
plus fixed assumptions about 11-30 (90 km)
time of travel to the base. 0-10 (30 km)
Terrain Steepness T of‘[h.e Gl slope class (%) 30%
control/contain on the landscape.
- . > 120 (>2km)
Supressio tesnroes i a 1L ol
Proximity to Roads PP time (min) 10% 31- 60 (1km)

area: based on a bush walking

rate of 1km / hour. J5 S (L]

0-15 (0.25km)

TheConstraints to Detectiattribute reflects the three primary wildfire detection methods ivittkon an8C a
provincial lightning location system, aircraft, and identification by the. fiue to the unpredictability of flight
frequency and public response, it is not possible to quantify the spe&ettibde

Wildfire detection is primarily a function of visibility limitations associated with high eleleatibin specific parts

of the Study A&a. A storm front with varying amounts of precipitation typically falfoactive lightning period. This
storm front creates cloud and fog within higher elevations zones of the area dritag24our period following
the storm. Such cloud and fogveo inhibits the critical detection period since most fire ignitiooisr during the
transition from a high to legressure weather system. As suchGoastraints to Detectiaitribute is simply based
on elevation classes. The higher the elevation, the more dtesdjiah will be constrained by cloud and fog cover.
Four classes are created based on the elevation range in the Stualyféllews:

e |ess than 750 meters;
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e 750- 1250 meters;
e 1250- 1750 meters; and
e Over 1750 meters.

The Proximity to WateBourcesattribute models the ability to access water quickly for fire suppression. It is
delineated from determinant (perennial) water sources (onlyjiédeim hydrological base data. It is evaluated by
creating 100 m and 300 m buffers around all determinant rivers, creeks and lakestsideasf the 300 m buffer

are given the maximum risk rating.

TheAirTanker Arrival Tinstribute models air tanker action response time. It is determined badethooedfrom
the nearest tanker base and a flight speed of 300 km/hour. Risk ratings inithegeater distance from the base.

Similarly, the élicopter Arrival Timattribue models response time for initial attack. It is determinedilzaséhe
distance from the closest helicopter base, with risk ratings increasing with distatece from the base.

The Terrain _Steepnesattribute models the ability of a ground crew tddbiiieguards anatonductground
suppression. Average slope class is determined from terrain data, with riskara#sinig greater slope.

Proximity To Roadsodels the ability and time taken by ground crews to physicagsaotarea from existinggd
networks. It is determined based on buffer distance from roads agsararew walking rate of 1 km/hour. Risk
ratings increase with increasing walking time.

The modeled distribution of Suppression Response Capatifiysis shown inFigure21, and included with
individual subcomponent maps in teport Annex 1 « Map Package
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Figure21+ Suppression Response Capability

Legend
o | — Road

" |==== Border

——— Watercourse

[ Waterbody

ﬁ I city of Whitshorse

4 [ Fireshed Risk Assessment |
Area ﬂ

Suppression Response

e 1:—&_1

REQLTANWILDFIREROBABILITRATING ASSUMING 8IPPRESSION

Theresultingwildfire probabilityassuming thasuppression responsgas unavailablgis summarize by area of
different probability classes described as low, moderate, high and eFigume22 shows the relative proportions

of each hazard class and the total affea) for each class, as well as the overall rating for the probability of fire.
Approximately 8% of theStudy Arehas a moderate, high and very high probability of wildfire.
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Figure22 SummaryildfireProbabilityExcludingSuppessionResponseby risk rating class

High Very High
58,866 ha 27,769 ha
7% 3%
Very Low
185,197 ha

22%
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Figure23+ Distribution ofVildfireProbabilityratings assuming no availalsieppression response

7 Ring gred I
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6.3.2 WILDFIRE CONSEQUENCE RATING

The Wildfire Consequence Ratimgpdel is shown as a flowchart Rigure24. The wildfire consequence rating
(turguoise boxes) is derived from three primary consequence compdhemtboxes)Commuity Safety and
Propertylndigenous Landscape Values, SndieEconomic Landscape ResourcHse attributes comprising each
consequence component (pink) are assigned individual ratingsHoastar cell using allD scale based on inputs
(green)from existing or generated cultural and soelwonomic databasesThe design and weighting of the
Community Safety and Property and Sctmomic Landscape Resources components were detebpikEn-N

and C/TFN in consultation with the Technical Working Gkiingpeas KDFN and C/TFN uniquely designed and
weighted the Indigenous values under consideration.

The wildfire consequence model structure, methods and inpudaranearizedn Table9, and component and
attribute weightings are shownTiable10. Individual probability components and their attributes are described in
subsequent subsections.
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Figure24+ Consequencprobability model

* Structure points = Density of indigenous camps and cabin = Parks and Campgrounds Surveyed
* YG Protective Services features = High Caribou Winter Use areas * White Pass & Yukon Railroad

« NWTEL Communication Towers Roads * YGE and CTFN TK Active Corridors [ ) Tracks and Trails

« ATCO electricity transmission and = Historic TK Corridors ckcountry Trails

PSR FEeE = Highest Imponance Mode!led Corridors
= CDC Species of Conservation Concern

* Water Licenses .
- Salmon spawning areas

* Water Wells

Wildland Community Interface Indigenous Infrastructure | l Tourism and Recreation Resources |
Emergency Response Infrastructure Indigenous | T

Evacuation Routes Caribou |

Utilities Species of Conservation Concemn |

Drinking Water Salmon |

Community Safety Indigenous Socio-Economic
and Prope! Landscape Values Landscape Resources

Consequence
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Table9« Wildfire consequence model

Component Subcomponent  Overview Method Database/SutModel
_ Wildland Structure point density using ¢ Building structure locations
Community  community 1 sq km search area interpreted from ESRI world imagery
Safety and Interface and Bing world imagery
Property
Emergency 1 km buffer of infrastructure < YG Protective Services Resources
Response point locations « Northwestetower locations
Infrastructure
Evacuation 1 km buffer of roads linear  « GeoYukon Roads
Routes features
Utilities 1 km buffer of features * ATCElectric Transmission
Drinking Water | km buffer of watesources  « GeoYukon Water Licences and Wate
point locations Wells
Indigenous Classification of raster as: * KDFN and/TFN Indigenous Camps
Indigenous Infrastructure <=1 | single known camp or and Cabins Point Density
Landscape cabin (<= 1km?2)
Values > 1 | two or more known
camps or cabins (> 1/
km2)
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Table9« Wildfire consequence model

Component

Socie
Economic
Landscape
Resources

Subcomponent

Indigenous
Harvest

Caribou

Species of
Conservation
Concern

Salmon

Tourism and
Recreation
Resources

Overview Method

Highest class (10) only

Carcross and Ibex caribou
winter rangeavith highest
habitat suitability index (10)

1 km buffer of CDC features

Slope classes within 500 m
of salmon spawning rivers

1 km buffer of tourism
resources features

Database/Suidodel

* GeoYukon First Nation Settlement
Lands

» Habitat Model

« Habitat Suitability Indéxtodels Fall
2020

* High Caribou Winter Use

* JTFN TK Active Corridors

* Yukon Environme#itctive Corridors
« Historic B Corridors

* Modelled Corridors

» CDC Species of Conservation Conce
Centroids

* CDC Species of Conservation Concern
» CDC Species of Conservation Concern
Restricted

« Digitized version of Salmon Spawnin
Reaches

» GeoYukon Territorial Campgrounds
» White Pass & Yukon Railroad
 Tracks and Trails and Forestry
Resource Roads

« Backcountry Trails
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Table10+ Consequencetingweights

Raster
Value Component Description Weight Rating Scale Value
Very High
. L . High
Community Safety and The Community Safety and Property component is an indicator of the potential for 559 Modgrate
Property fire to pose a direct threat to people, property and critical infrastructure Low
Very Low
Very High
Indigenous Landscape The Indigenous Landscape Values component represents landscape values High
Valuges P identified by KDFN and C/TFN as being of special significance with respect to 35% Moderate
wildfire risk reduction Low
Very Low
The Socio-Economic Landscape Resources component represents those socio- Very High
economic values that are at risk from severe wildfire. Based on the input from the
YG Wildland Fire Management Branch and YG Forestry Branch, the limited mining
and forestry assets within the Southern Lakes are not considered particularly High
vulnerable to wildfire. In the case of forestry, this is due in part to minimal
Socio-Economic gquantities of commercial timber and because fuelwood assets are generally

Landscape Resources improved by wildfire as standing deadwood is more economically viable than 10% LT

greenwood for fuel. Considering that socio-economic values associated with
community, infrastructure and natural values are already represented within the Low
Community Safety and Property and Indigenous Landscape Values components,

the Socio-Economic Landscape Resources component is represented solely by the
Tourism and Recreation Resources subcomponent Very Low

COMMUNITY SAFETY AND PROPERTY

The Community Safety and Property component is an indichtopoféntial for fire to pose a direct threat to people,
property and critical infrastructure. It contains the following subcompowéliigndUrbaninterface, Emergency
Response Infrastcture Evacuation RoutedJtilities and Drinking Water. Attribute rating scale and weighting
assignments arshown inTablell
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Tablell+ Commuity SafetandPropertysubcomponent weights

Value Value Spatial Raster
Weight Objective Model Representation Buffer Weight Rating Scale Value
Component Subcomponent (km)
Wildfire from the forested >100 str/sq km
landscape reaching within 2km
of building structure density
Protect life and classes. NOTE: fires beginning 50-100 str/sq km
property within within the 2km buffer, FireSmart,
Wildland Urban Southern.l..akes and other ccmr.n.l.lnlt.y-scale 25% 25-50 sir/sq km
Interface communities, rural  hazards and mitigation are out
subdivisions and of scope as they are the subject
remote properties.  of Yukon Community Wildfire 10-25 str/sq km
Protection Plan (CWPP)
initiatives.

1-10 str/sq km

Wildfire detection and
suppression (e.g. lookout towers
and attack bases), police

Protect wildfire
Emergency detection,

Response suppression and . . 1 25%
P PP stations and firehalls, and
Infrastructure emergency response .
. communication infrastructure
infrastructure.
such as cellular towers.
Community
Safetyand  55%
Property Protect access Public hlghwa.lys (e.g. Klondike
Hwy) and major roads (e.g.
routes necessary for ; .
Annie Lake Road) servicing
. emergency .. S
Evacuation evacation in the communities and subdivisions. 1 20%
Routes EXCLUDES private roads,
event of .
. driveways, forestry resource
approaching
e roads, and cart tracks and
wildfire.

recreational trails.

i 2R 2] High-voltage transmission and

g::i::ﬁl'ﬂltymg distribution network to property
Utilities . y connections. NOTE: No power 1 15%

infrastructure and P

. plants or natural gas distribution
residences. R
exist within the study area.
WELS

Prottect S Domestic, recreational and Licenses
Drinking Water waler sources agricultural wells and surface 1 15%

vulnerable to .

e water intakes.
wildfire.
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The WildlandUrbaninterface subcomponent represents the protection of life and propéity Satuthern Lakes
communities, rural subdivisions, and remote properties. It is madshed point density classesf building
structures interpreted from available higgolution satellite imagery (Google, Bing, ESRI) by B A Blackwell an
Associates, focused on areas where GeoYakoreyed Land Paresid infrastructure features exist. The structure
density (#/km2) was created a circular search area of radius 564 m and rankeihbglaens

TheEmergency Response Infrastructure subcomponent representdehgqorof wildfire detection, suppression,
and emergency response infrastructure features. It is modeled by bufedmcation of such features by 1km.
Mapped features includéukon Emergency Medical Servicases,YWFMookout towers, police statiorsearch
and rescue facilitiesyolunteerfire department fire halls, and weather statjaik sourced from YG Protective
Services; and communication towers and associated power and maintendmess Isourced from NWTEL.

The Evacuation Routes subcomponent represents the ioroteftaccess routes necessary for emergency
evacuation in the event of approaching wildfire. It is modeled by buffering tbkneeott all public roads found in
the GeoYukoRoads_50k_Canweataset, excepting cart tracks, by 1km.

The Utilities subcomponent represents the protection elehticity grid supplying community infrastructure and
residences. No natural gas or oil pipelines exist within the Sou#kes. It is modeled using the location of all ATCO
electricity transmission and distribution lines, buffered by 1km. The data ammsdfrom ATCO directly.

The Drinking Water subcomponent represents the protectimkofglwater sources vulnerable to wildfire, including
domestic, recreational and agricultural wells and surface water iritakesodeled using 1kbuffered locations

of Municipal and Recreational water license features in the Ge@WYatko icencedataset; and Private Domestic,
Public Supply WelLarge, Public Supply W&mall, and Other/Unknown water features in the Ged¥akem\lls
dataset.

The modeled distribution &frobability of Ignitiomatingsis shown inFigure25, and included with individual
subcomponent maps in the repbninex 1 « Map Package.
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Figure25+ Distribution of Community Safety and Property ratings
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INDIGENOUS LANDSCAPE VALUES

The Indigenous Landscape Values component represents landatisgs identified by KDFN and C/TFN as being
of special significance with respect to wildfire risk reduction. Such values aredmaesiete the following
subcomponets: Indigenous Infrastructure, Indigenous Harvest, Caribou, Spe€iesservation Concern, and
SalmonAttribute rating scale and weighting assignmentstaoe/nin Tablel2.
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Tablel2¢ Indigenous Landscape Values subcomponent weights

Value

Component

Indigenous
Landscape
Values

. Value

Weight

35%

Subcomponent

Indigenous
Infrastructure

Indigenous
Harvest

Caribou

Species of
Conservation
Concern

Salmon

Objective

Sustain Indigenous
infrastructure that
supports cultural
harvest and
practices.

Sustain important
accessible
Indigenous harvest
areas.

Protect critical
caribou habitat and
migration corridors
necessary to herd
recovery and
status.

Avoid further
habitat degradation
for known
locations of
species of
conservation
CONCErn.

Avoid potential
degradation of
salmon spawning
reaches as a result
of severe wildfire.

Spatial Raster
Model Representation Buffer Weight Rating Scale Value
(km) (0-10)

>1camp or cabin /
Density of known camps and km2
cabins per km2. Excludes o [L1I't0_1 E’a_me U
sensitive traditional knowledge cabin / km2

points.
FN Rural Block and Site Occurrence
Specific Slettlement Lfil"lds asa 0 20%
proxy for important First
Mation cultural harvest areas.
High caribou winter
use
CTFN TK active

Important winter caribou ! kg:ln r c:f‘.\rndu.rs
habitat and movement F:iata 20% B
R corridors

ONLY Histaric TK

corridors

Modelled corridors

Occurrence

All'Yukon CDC locations,
including generalized restricted 1 20%
polygons, buffered by Tkm.

Salmon spawning reaches
buffered by Tkm. Within this Slope>60%
buffer, slopes > 60% are
considered to have a higher Slope<60%
probability of depositing
sediment into spawning
reaches following a severe
wildfire and given a raster value
of 10/10. Otherwise, buffers
with slope <60% are given a
raster value of 5/10.

1 20%
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The Indigenous Infrastructure subcomponent representsainéenance of known Indigenous infrastructure (cabins
and camps) that supports cultural harvest and practices. It is modeled @snthdensity of known Indigenous
camps and cabins (# / km2) across the Study Area, generdtedmy River Conservation Studies on behalf of KDFN
and C/TFN. Camp and cabin data sources include C/TFN ahdtDfal datasetand Y@esignated Historic Sites
andFirst Nation Heritage Sites

The Indigenous Harvest subcomponent represents the maintenang®rtdnitn accessible Indigenous harvest
areas. It is modeled using First Nation Rural Block arsipBitdicSettlement Landss a poxy indicator.

The Caribou subcomponent represents the protection of catifalchabitat and migration corridors necessary for
Carcross and Ibex herd recovery and maintenance. It is modeled ustagofanalytical products produced by
Round Rive€onservation Studies in collaboration with C/TFN, KDFN and Ywikemrtemt wildlife biologists.
Mapped features include all High Caribou Winter Use areas; all Active Corridors idenkbacHnyivanment and
CITFEN; all Historic Traditional Ecological Knowledge Corridors ident@iddrbyand KDFN; and Highest Importance
GlISmodelled corridors. Detailed discussion of the GIS methodalbgywta sources can be found in the Round River
memosCaribou habitat assessment update for WildfieetPt®Nw2021andCaribou Draft Connectivity Mapping for
HWW Wildfire 13Aug2021

The Species of Conservation Concern subcomponent represents dusilderghabitat degradation by severe
wildfire for known locations of species of conservation concern. It is modddaffdring YG Conservation Data
Centre (CD@ointandpolygon(for sensitive species) feature data by 1km. No confidential seexigdled within
the Study Area

The Salmon subcomponent represents avoiding potential degradaalmon spawning reaches and cultural areas
by severe wildfire. It is modeled using the location of past and present samnimgpeaches, as identifiegAl

von Finster in collaboration with C/TFN, buffered by 1km and further characteridedyiggislope class. Slopes

> 60% are considered to have a higher probability of depasiimgist into spawning reaches following a severe
wildfire and given a raster value of 10/10. Otherwise, buffers with slope <60% are gerevatueast 5/10.

The modeled distribution lofdigenous Landscape Valuatngsis shown irFigure25, and included with individual
subcomponent maps in the repannex 1 « Map Package.
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Figure26+ Distribution ofndigenous Landscape Valuetings
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SOCIEECONOMIC LANDSCAPE RESOURCES

Based on the input from the YG Wildland Fire Management Branch and YGr&oossttigeBlimited mining and
forestry assets within the Southern Lakes are not considetelifarly vulnerable to wildfire. In the case of forestry,
this is due in part to minimal quantities of commercial timber aaddmetuelwood assets are generally improved
by wildfire as standing deadwood is more economically viable tleemvgoel for fuel. Considering that secio
economic values associated with community, infrastructure and naturalaralwdready represented within the
Community Safety and Property and Indigenous Landscape Valpesan) the SociBconomic Landscape
Resources component is represented solely by the Tourism arati®e&esourcesubcomponenfTablel3).
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Tablel3+ SocieEconomic Landscape Resources subcomponent weights

Value Value Spatial Raster
Weight Objective Model Representation Buffer Weight Rating Scale Value
Component Subcomponent (km)

Public parks and

Includes YG campsites, White campsites
Avoid negative Pass & Yukon Route Railway WP&Yukon Railroad 10
Socio- . impacts of severe  between Carcross and the BC Resource roads and
. Tourism and e
Economic . wildfire upon border, and front and front and
10% Recreation . . 1 100%

Landscape Resources tourism and backcountry tracks and trails as backcountry
Resources recreation assets  a proxy for recreation recreation trails

and resources. opportunity. No YG tourism
resource data exists.

The Tourism and Recreation Resources subcomponent represents aggating impacts of severe wildfire upon
tourism and recreation assets. It is modeled by buffering the locatiocaigdites, the active portion of the White
Pass & Yukon Route Railway, and front and backcountry tratdeilsaufas a proxy for regation opportunity) by
1km. Territorial campgrounds were sourced from the GeoFakan and_Campgrounds_Surveptaset; White
Pass railway from the GeoYuKuoails_50ldataset; and trails from the GeoYuHReails_50ldataset, GeoYukon
Forest_Resource_Roads_délaset, and backcountry tracks interpreted from satellite imagery by KDFN.

The modeled distribution 8bcieEconomic Landscape Resourcaingsis shown irFigure25, and included with
individual subcomponent maps in the report Annex 1 « Map Package.
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Figure27 Distribution oBocieEconomic Landscape Resouramgs
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RESULTANTONSEQUENRAETING

Only 2% of the Study Area h&@asequenceating ofModerateHighor Very HighRigure28), concentratedround
communities antlighway corriderfound in the main valleys of the redieigure29). Otherwise the remainder of
the Study Area hasGonsequence rating thatli®w or ¥ryLow to low. This is consistent witlhmmunitySafety
and Propertgulcomponentdeingthemselvegoncentrated togetheand being more heavily weighted in theeinod
and because Indigenous Landscape ValuesSanmEconomic Landscape Resourees converselynherently

dispersed and in many casesnoverlapping
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55,806 ha

Figure28+ Consequence ratisgy classarea (ha) and percentage

High Verv Hieh
ery Hig
Moderate 3,724 ha 232 ha
Low 18,801 ha 0% 0%

2%
7%

Very Low
505,652 ha
59%

Yukon Southern Lakes Wildfire Risk Assessment and Risk Redwectiiomé&nhdations Report

67



Figure29+ Distribution of Consequence ratings
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6.3.3 RESULTANT WILDFIRE RISK RATING ASSUMING NO SUPPRESSION

Wildfire risk for the Study Area, assuming wildfire suppregagiot available, has a risk profile wheneghly4%

of theStudy Area is classified dModerate toveryHighrelative riskFigure30). Likethe risk profile that includes
suppression, the moderate to very high areas are concentrated highwag eswlidhmman development with only
a slight increase in the total area (Figure 41), with particular conddiwufdrLorne/Robinson, Marsh Lalegigh
and CarcrossommunitiesThis risk classification is largely attributable to the significant qoesee associated
with these communities and the concentration of human ignitions in gréximitnan settlement and the highway.
Outside of the concentration of high and very high areas the risk is disbursedaas lhese areas are largely
associated with the indigenous values included in the model.

While the proportion of moderate to very high risk may appear hovesprect to the overall Studyea, on an
absolute basis it nonetheless represents a very large footprinttof3§000 ha. Even with increased funding,
reducing wildfire risk over such a large area will take decades to address.
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Figure30 « Wildfire riskatings by classarea (ha) and percentage
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Figure31e Distribution of Wildfire Risk ratiragsuming no availabsippression response
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7.0 WILDFIRE RISK REDUCORPNONS

To dateYukon wdfire riskmanagemenhasprimarilyfocused orignitionpreventiorthrough public education and
seasonal fire bansyildfire suppressiom Critical to Strategiire management zonesnd limitedFireSmartuel
treatmentsapplied at the communignd propertyscales®. At this st@e, b meaningfully reduce wildfire risk
significant nevinvestment will be requirgalfurther limit human ignitions and lessen fuel hazard across large areas
surrounding Yukon Southern Lakes communities

7.1 IGNITION PREVENTION

Human wildfire ignition can beoided through communication and education initiatives as well as the demelopm
and implementation of more robust policies, regulations, and operational guidelirestritidns. Danger class
rating signs within fire protection zones, public communicatiostriadlwork restrictions and fire bans are examples
of public wildfire ignition prevention measures

7.2 FUEL MANAGEMENT

7.2.1 OVERVIEW

With respect to wildfire risk, fuel management is the planned manipulation ahttiwnef living and dedorest
fuels to reduce fire hazard while considering other objectives such as wadblifat h.andscapescale fuel
management is generally achieved through prescribed burningidusataral processes involved and relatively
feasible cost performanocehereascommunityscalefuel management focusen reducing adjacent fuel hazacod
avoidor slow the advance of wildfire upon community areas. Fuel mamigieategiesconsider naturallyccurring

fuel breaks such as water or Horested areaso redwce potential wildfire spread at minimal cost and impact to
existing forest habitats

Fuel treatment opportunities were identified using a desktogsianalyoutline a landscageale risk reduction
strategy for the Study Area. The analysis focused on thinning modeigitehtazhrdous fuel types (C1, C2, C3, C4,
M1/M2 >75% conifer, and O1b) within two kilometers of commuamtileslentifying potential fuel breaks and fuel
treatment areas.

PRESCRIBED FIRE

While wildfires have / are routinely allowed to burn withitisloareas of the Yukon as a matter of policy4ské
Wildfire managementectives, pescribed fire as a fuel management toasd seen limited use within Yukon
Territory / Yukon Southern Lakes to daveikon Wildland Fire Management and the City of Whitetecserently
introducingsmall/limited fuel hazard reduction burns within City limits to familiarize the publis wiilityitand

61Yukon Wildland Fire Management Branch staff, Southern eekeikdl Working Group Meetings.
62Yukon Wildland Fire Management Branch staff.
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operational characteristiesfor example, visible smokédo achieve fuel management objectivasiaorease social
license for its use more broadly

There has been an increasgrescribed burns as a wildfire management tool in British Colim020 there were
12 prescribed fires completed in BC, 33 in 2021, and 35 irti#d223re80 planned for 2023 and 40 planned for
2024. InMayof 2023, th€agan¥First Nation near Cranbrook completgdescribed burn of approximately 1240 ha
withintheir territory.

Challengesor public agencies to implemgmescribed firare generally related: t) lack ofinstitutionaknowledge
andor capacity2) lack of enablingolicy guidancand regulation, 3) legal liability, 4) smoke related healtkrcen
and 5)cost and feasibility of any requirkertl treatment prior to burning. Howevéth & commitment to change
there is an opportunity to apply this model within the Yukon. It is rectedntieait First Nations explore funding
models and cooperati with Yukon Wildland Fire Management to facilitate options more broadly firepr&se

or ecosystem restoration throughout the Study Area.

FUELBREAKS

Fuelbreakgor fireguards) arstrategic areas afontinuous low volume fuel where firefighters can realistically
safelydefend against wildfire spread. Fuelbreaksaar@uable todbr protecting communities and other values at
risk (such as Indigenous values and habitat features) from wildfire. Figetfarele created by reducing hazardous
vegetation and woody debris in areas or corrith@isextend and integrate existing ol featuresuch asocky
outcrops, water features, roads, cleared -GffiMays, and previously burned areas. General considerations for
landscapdevel fuelbreak establishment include:

» Areas where fire control activities can be focused to limit or stop a large wildfire.

» Utilize topography, harvesting and fuel management to createstaigereatment areas.

» Utilize existing physical featuresd, road, power ks, noHorested or deciduous forest types;).
* Requires coordination at the community level:

» Coordination with the local municipality and regional governments.

Fuelbreakdunction asstaging areas where fire suppression crews can anchor suppressionteffoitsmize
wildfire spreadPerformance factors include construction standards, potential fire belandahelesiredevel of
wildfire suppressionFuelbreak should be established and maintained with a minimum width of, 2@@mwider
widths of up to 300m more recently recommended. Fuelbreaks are generallydahereerrain, fuels, historic fire
regimes and expected weather conditions of thé*aaaeffective fuelbreak will significantly alter fire behalsipur
slowingfire spreadcandredudngfire intensity, flame length, and torching and crown fire probability.

Thegoals of fuelbreak treatments are to reduce stand density, indreds®ght to live tree crowns, remove saplings
and reduce the amount of surface fuelgure3?2).

65CBC News, “Yukon's Wildland Management Creating a duehBae Mary Lake to PrevenuFaiwVildlfires.”
64 Ageeet al., “The Use of Shaded Fuelbreaks in Landscape Figehent.”
55Mooney, “Fuelbreak Effectiveness in Canada’s Borestisi-ér Synthesis of Currétrtowledge.”
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Figure32e« Fuelbreak treatment goals
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Where the overstory is dead or dying, fuel removal may be regoaestruct an effective fuel break. In this case
careful consideration of the fuel removal standard is required and tegforestandards should consider reduced
stocking standards to limit the growth of a fuel layertiiatompromise the fuel break over time. Where natural
regeneration and infill is a concern, future fuel maintenance may be require@raimmsichn also be given to
conversion of mixed conifer and deciduous stands to decidiomisated either through selective thinning and or
thinning and planting. Deciduous trees do not possess the same lelagiliy \&s conifer trees and, therefore, are
typicallynot considered for removal.

In caseswhere forests grow quickbre dense and have a wide range of shrubs and tree species (coniferous ar
deciduous)shaded fuelbreaks may be implemented to reduce fire poaetimbke a less favorable microclimate

for surface fireShaded fuelbreaks need to be wider (300m recommendeskpihdarccleareduelbreaks to ensure
sufficientarea of low fuel to slow the ratevafdfirespread. Shaded fuelbreaks are initially created through manual

and/or timber harvesting and followed by broadcast burning of the undersadtgrraatively, piling and burning
debris.

Fuebreaks need to be maintained over time to ensure they ittiee protection objectivewjith the timingand
frequency of maintenance based on site productivity, species compeagitcstandlensity and response.
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71.2.2 POTENTIAL PRESCRIBED B\BREAS

A considerable numbef areas with hazardous fuels are located in close proximikgn)(b® homes and other
identified values at riskllthe areas identified have the potential to support high intensity wildfiresimgpeoty

of the values atgk. For larger areas, prescribed fire is likelyottst treatment option when considering cost and
consistency with natural processes, provided the burn prieswipive sound objectivasdare consistent with
existing Indigenous valuesxd community upport Giverworseningwildfire seasons in North America, and the
growing threat of larger and more severe wildfires associated with dimaage, there is an urgent need to treat
larger highisk areas on a shorter timeline. While planning and environmental assessmentribegbriascwill
require considerabkffort, costand time, given the overall area (ha) of required treatment @maiits the most
efficient strategy overall

Potential prescribed burn areas recommended for further investigation anchitprangagement are shown as
individuatPotential Prescribed Burn ZehniaFigure33. While prescribed fire may be an option for the Potential Fuel
Modification Zone south of Carcrg#40), it is shown as a general fuel modification area to be sensitive to the
current lowrisk tolerance for fire within the local community

The selection ¢eria for these areas was based on a number of considerations includindimitetbto;
X Reducing the area of high hazard fuels in areas of high wildfire risk

x Provided opportunities to create larger sized openings that would have grester ampedcing large
catastrophic wildfire spread and growth

X Would work in combination with community protection effoetsFlileSmart and communtiy thinnning
projects

X Reduced potential foonflictwith caribouand First Nations traditional values

x Arecomplimentary to other proposed treatment efforts in the study area
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Figure33e Potentiafuelmanagementones

7.2.3 POTENTIAL LANDSCAPE FUELBREAKS

Potentialandscape fuelbreak infrastructugtionsareidentified by number drigure34.

Severalhighwaylocationsare recommended for the developmerguficiently widduelbreakgo defend against
high wildfire riskHwy Zrom CarcrossCutoff to Canoss (Fuelbreak 2 oRigure34); Hwy 8 betwee@arcoss, Tagish
andJakes Corneffuelbreak 1)andHwy 1 between Jakes Coraed Carcross CutoffFuebreak 3)While these
highway right of ways are currently cleared to/for Yukon Departniighwhys and Public Workgjectives and
requirements, further widening these right of ways to create 250ahadeel fuel breaks would enhance their value
as wildfire risk management infrastructure (for both wildfire defense and evacugtoseg) and potentially
increase driver safety and wildlife collision avoidance. Potential impacts on €anboogst othemdigenousnd
public values of concershouldbe further researched and evaluatawugh Indigenouand publicprograms,
protocols angnvironmental assessment in a timely fashion.

Additionalandscape fuelbreadptions include:
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* Fuelbreak 4, east of Marsh Lake along a trail following Grayling Craskoddtisd to limit fire spread from
south to north/northwest towards Marsh Lake within cantforest stands where hazardous fuel types
exist.

* Fuelbreak 5, east of Jake Corner along Hwy 1. Like Fuelbreak 4, this fuellratd isokirategically
defend against a wildfire from the south along the eastern giitbeoftlin Lake moving towards the eastern
side of Marsh Lake.

* Fuelbreak 6, along 10 Mile Road is located to limit fire spread froto east/northeast along the Hwy 8
corridor to defend Tagish and the east side of Marsh Lake, whéieasighigh hazard fuels currently exist.

Figure34e Potential fuelbreak options
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8.0 RECOMMENDATIONS

8.1 CURRENT WILDFIRE RISK

The current wildfire risk profile shows that areas of human habéhatimnthe highway corridors south of Whitehorse
to the Yukon border have the highest concentration of\atluiek and overall risk to wildfire. The majority of this
area is rated moderate risk. However the developed communitiéise surroundingisk israted high. This is
associated with forest conditions and fuel types that will sustain high sevewty fire in close proximity to
communities. It is expected that"fercentié climate conditions would produce a high to catastrophic impact in
these communities anvabuld impact the ability of these same communities to quickly recé&eandriy other parts

of Canada, a key strategy of climate adaptation is for communitieatc@gvevention and preparedness programs
that are robust and help prepare for catastrophic wildfire. Contiouiety solely on Yukon fire suppression
resources is unlikely tsuccessfulin the futureconsideringclimate change projections for the sauth Yukon.
Preparedness and preparedness programs need to be a key focus in the advahdeenyukon fire management
program.
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8.2 RECOMMENDED RISK REDUCTION ACTIONS

Relationships with the land and water have always been, andetmtbe, of utmost importance to the people of
the Southern Lakes. Through collaborative presssgh as thédow We Walk with the Land and Water initiative and
the Southern Lakes Forest Resource Management Plan, we are prdvgledimgtprinciples to inform appropriate
recommendations.

The Forest Resource Management Plan (2020) outlines three guidiptegriHolistic understanding of the forest;
understanding the forest as a place of learning; and respect and honouratdaitmnThe How We Walk with the
Land and Water initiative (2022) outlines five guiding principlesurHomo relations, holistiapproaches,
generations come together; how we talk, how wecaratkict ourselves respectfully; and give something back after
taking. These principles are further supported in other initigtigesSouthern Lakes Caribou Committee and
Southern Lakes $abn Plan) which focus on the principles of share, care, respect or respect,ityecipac
relationship.

As such, each recommendation should follow those principles. tBmerecommendation acknowledge the
cumulative effects to the whole of the forest? The ecosystem? If thinggareaken away, what are we returning?
How are we sharing the information and knowledge? How are we facilitating nmdtipteoge coming together?

Summary recommendations to reduce wildfire risk at a landscape sdsledie the following tableT@blel14).
These are framed with a rationale that supports the guidinglpsrafithe FRMP. Proposed actionsgartherships
are provided to support implementation; estimated cost and duration ateohageneral estimates deliberated
within the Technical Working Group.
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Tablel4: List of recommendations

Planbased on the
proposed locations in
this report.

Prescribed burns provide opportunities
create larger sized openings that h
greater impacts on reducing lar
catastrophic wildfire spread and grow
The proposed locations work to protect

community, we are conducting
ourselves respectfully and

each oher (government to
government; community to
ﬂE%)mmunity).

acknowledging our connections 1o

values identified by the communities.

Recommended Action | Rationale / Description Guiding Principles PotentialPartners® | Timeline
Establish aVildfire Prioritize and implement wildfire risk Honouring our relations: By YWFM, FRMP ongoing
Risk Reduction Workingreduction measures recommended in thisvorking collaboratively, we are | Implementation
Groupthrough the report through a FRMP Implementation| conducting ourselves respectfully Committee
FRMP Implementation| Working Group with YWFM taking a leadand acknowledging our
Committee role consistent with its mandate and connections to each other

authority. (government to government;

community to community).

Advancing initiatives through a

collaborative committee structure offers

improved efficiencies at the regulatory

stages of implementation.

Focus in identification of lowkarrier pilot

areas (e.g. lower conflict with human,

natural and cultural values; existing natural

or linear breaks; predictable weather

windows) to increase social license for

future fuel management actions.
Develop a Prioritize from suggested prescribed firg Honour our relations: By working YWFMFRMP Shortterm
comprehensive locations provided in this report. collaboratively and engaging with Implementation
Prescribed Burning Committee

66 Acronyms: YWFNukon Wildland Fire Management, FR0M&st Resource Management Plan, Y¥b&h Highways and Public Works, CTRIRoss/Tagish Renewable

Resource Council, LRRiberge Renewable Resource Council, SEQEIrn Lakes Caribou Coordinating Committee;HoWWe Walk with the Land and Water, BE®WMildfire
ManagementYG Enwukon Government Environma&mNW ukon First Nation Wildfire.
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Recommended Action | Rationale / Description Guiding Principles PotentialPartners® | Timeline
Respect and honour traditional

Propose a workpieconsidering best laws: Ensuring the plans take only

practices described in this report. what is needed and consider

Workplan should consider: Coordinating \?V%g?ri;ugﬂii for giving back for

with City of Whitehorse in planning

mitigation of risks; Consider compatible

commercial forestry activities (i.e.

commercial and/or fuelwood harvesting

prior toand following burning, fuelwood

harvest plans following burning, gtc.

Community engagement for information

sharing and input; Conducting impact

assessments (YESAB) for selected areas;

and incorporating considerations for what

can be given back in recipity for the

clearing of the forest (i.e. habitat

restoration elsewhere, silviculture, etc
Develop a Prioritize from suggested fuel break Holistic: building on the existing | YWFEM, YHPW, FRN Shortterm
comprehensive network of expanding highway right of | human footprint works to decreasémplementation

MechanicaFuelbreak
Planbased on the
identified highway
network locations and
othersite specific fuel
breaks.

ways (Fuel breaks #) and other site
specific fuel breaks (Fuel breaks-&1

Fuel breaks are used to decrease the
extent of large fires, act as control lines
from which to carry out suppression
operations, and reduce wildfiedated
losses.

Expanded fuel breaks along primary
highways and roadserves to assure
emergency access and egress during

cumulative effects.

Respect: makingure that any
wood harvested is shared with th
nearby community, use waste
debris in bioenergy. This ensure
that we are respecting the plants
by using everything we are takin
and nothing is being wasted.

Honour our relations: By working
collaborativet and engaging with

Committee

wildfire incidents.

community, we are conducting
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Recommended Action | Rationale / Description Guiding Principles PotentialPartners® | Timeline

ourselves respectfully and

Propose a workplan considering best | acknowledging our connections {o

practices described in this report. each other (government to

Workplan should consider: Coordinating government; community to

withorganizations doing similar work to | community).

establish consistencies (i.e YEC

transmission line work, YHPW clearing | Respect and honour traditional

activities, Community FireSmagtin laws: Ensuring the plans take only

projects, etc.); Consider compatible what is needed arabnsider

commercial forestry activities (i.e. opportunities for giving back for

commercial and/or fuelwood harvesting| what is taken

prior to clearing); Community engagement

for information sharing and input;

Conducting impact assessments (YESAB)

for selected areas; inconaing

considerations for whaan be given back

in reciprocity for the clearing of the forest

(i.e. habitat restoration elsewhere,

silviculture, etc)

Advance the Collaborate todvance researdby partner| Holistic: recognizing that altering| YG Env., CTRRC, | Longterm

assessmenbf impacts
to caribowwith or
without the proposed
fuel modification.

organization®f the vulnerabilities and
resilience of caribou to the identified
landscape prescribed burning, and
mechanicalfuelbreak locations, using
both scientific and TEK methods

Caribou were identified as being at risk
from wildfire as well as a priority value.
is important to ensure any implementati
supports the health of the caribou.

The researcivouldsupport a better
understanding of the potential impacts t

the landscape will impact other
beings who live there is importan

home of the caribou and make s
that they are not severely impact
by our activities.

—

0
Is

Respect: important to respect the

LRRCSLCC, HWW
t (FN led habitat
information)
ire
ed

caribou with or without management tog
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Recommended Action

Rationale / Description

Guiding Principles

PotentialPartner$®

Timeline

to assist infurtherinforming the selection
of locationsof fuel management
prescriptions.

Opportunities to support an analysis
include: Developing an information shar
agreement with HWW for improved
indigenoushased caribou research.

ing

Establish and maintain
aninventory of remote
camps and cabirthat
can be considered in
wildfire protection and
response.

Support the @mpiktionand maping of
remote assets (camps and cabins)
Conductanalysis of response
opportunitiesCollaborate with agencies
informprotection and response protocol

Current wildfire mitigation programs wo
to protect threatened remote assets, wh
known or discovered as part of incident
response, in advancewildfire as
possible during incident respongemore
comprehensive list of assets would
improve mitigation programs and
response.

Relationship: First Nation camps

Y having a more accurate
sinventory, those places can be
better protected so they remain
rkavailable for future generations t
efaaintain a relationship Wwithe
land and water in their territory.

and cabin information reflects the
relationship to the land and water.

YWFM, BOW

O

Shortterm

Establish astrategy to
review andefinethe
model

Themodel within this report should be
reviewed withib to10 yearsof

implementation of the recommendation:
this report

There are opportunities for refinement g
the model includingfurther research to
better understand current fuel loads anc
better inform potential threat areas;

Forest as a place of learning:
continuous review and refinemer
s gisures we are learning from wh
the forest is telling us.

)

HWW, YG Env.,
t
at

Longterm
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Recommended Action

Rationale / Description

Guiding Principles

PotentialPartner$®

Timeline

Further incorporation of First Nation val
based on information from the HWW

project (wouldequire information sharini;
or

agreement); Acquiring vegetation data
areas excluded from study area based
lack of data (Ibex Valley, Hotsprings Rd
BC, etc)

As the recommendations are implemen
there will be increased information that
can contribwg to the refinement of the
model (i.e. caribou information, remote
assets, etc.).

DN

led,

Develop a
communication plan
with a focus on
outreach anaducation

Establish a community level
communication and education plan that
centers on sharing information related t
wildfirerisks andnanagement tools and
incorporates both western and tradition
knowledg. The plan should include
opportunities for open dialogue and
sharing.

Support continued and ongoing dialogu
on the meaning and impacts of fred
provide opportunities for continued
documentation of First Nation elder’s
knowledgeelated to traditiona

relationships and cultural practices relat

to firethrough community engagement.

Providing information allows for the
community to make informed decisions
and works to increase social license as

Holistic Approaches: By gaining
better understanding tfaditional
hpractices and knowledge, there &
opportunities for different ways o

knowing to be integrated and
create more holistic responses.

31

Bringing generations together:
Providing community level
einformation and education provid
opportunities fokearning and
sharing between generations.

How we talk, how we walk: Clear
e%nd regular respectful
communication works to hold the
implementation team accountabl
to respectful behaviour and follov
through.

FireSmart Canada,
YukonU, HWW, YG,
\rreommunitybased
f outreach groups.

D

Ongoing
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Recommended Action

Rationale / Description

Guiding Principles

PotentialPartner$®

Timeline

well. Continuous dialogue ensures that t
community remains informed and the
values and outcomes remain relevant.

There are opportunities to partner with
communitybased groups who currently
provide outreach and education to
maximize efficiencies.

Develop atrategy for
Coordination
Collaborationand
Partnerships

Actively identify opportunities for
collaboration and partnership to
coordinate work thamcrease efficiencies
and avoid duplication o&ffort.

There are multiple organization who
engage in different levels of fire

managemenar research that may inform
managementhese provide opportunities
for coordination.

Partnerships and collaboration offer
opportunities to maximize on funding
opportunitieghrough joint projects and
implementation.

The City of Whitehorse has developed a
similar plan and has initiated
implementation. Partnership and
coordination here would benefit
implementation.

Honour our relations: By working City of Whitehorse,
WFMB, CTRRC,
LRRC, SLCCC,
YukonU, YFNW,

collaboratively and engagiwgh
community, we are conducting
ourselves respectfully and
acknowledging our connections toYWFM
each other (government to
government; community to
community).

Ongoing
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Reducing wildfire risk requires risk reduction efforts at all scales, as such, the follonsoghergeneral
recommendations included for community and property scales; somseoht@ealready identified in tRerest
Resource Management Plan, some are more specific in their recommendh#easshould be considered in
combination with thadditionarecommendations provided in the FRMP.

1. Implement Community Wildfire Protection Plans to reduce high fuel a#tard2km of communities and
subdivisions. Honour our relations: By working collaboratively, we areisgruustlves respectfully
and acknowledging our connections to each other (government to govecomerunity to community,
citizen to citizen)The FRMP indicated supporting these plans as an immediate priority.

2. Develop community wood waste disposal programs (i.e. community chimairtgraties, yard waste
dumpsters, burning weekends) Respect and relationship: pragcesshis allows foelationships
between neighbours to be enhanced. Further, we are showing res$pelartd and forest by cleaning up,
and leaving the space more healthy and safe for all the inhabitants.

3. Utilize the Government of Yukon FireSmart program to FireSmart critical infestiabtas evacuation
routes, communications, and power. Ensure that FireSmarting activities alloodftledtvis removed to
be shared with community members and that waste is made available to bioeitidegyafadescribed in
the FRMP. This shows respect by using everything we are taking, and not wasting.

4. Increase FireSmart expertise and certification within the First Nations and {fiesmsudentified as an
indicator of success in the FRMP for ensuring opportunities of leagangng and sharing: education is
important. Furthermore, this is an opportunity for generations to cometageyiounger people learn
modern methods of FireSmarting; there is opportunity for elders to sharethieitd®.

5. Assess wildfire hazard$omg neighbourhood access routes.

Research back up power options for critical infrastructure

7. Increase awareness of wildfire risk to landscape, community, and propertyof@dsigatge, FireSmart
programmingas identified in the FRMEearning and shaig: education is important. Also honouring our
relations, by individuals and communities taking responsibility and reducing aisknewledge our
connections to each other.

8. Promote wildfire education in schools, cultural activities (fire ecology, safateprantitural practices)
as identified in the FRMPBearning and sharing: education is important. Furthermore ahigpigortunity
for generations to come together as younger people learn modern noéthioedSmarting; there is
opportunity foelders to share their knowledge.

9. Incentivize FireSmarting (rebate program) honouring our relations, by indivitlcafsrannities taking
responsibility and reducing risk, we acknowledge our connections titesach

10. Initiate rooftop sprinkler programonouring our relations, by individuals and communities taking
responsibility and reducing risk, we acknowledge our connections titesch

o
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8.3 SILVICULTURE REGIME GUIDELINES

The recommended silviculture regime for addressing the propelieddls areas is summarized ablel5. Target
silviculture standards for stands with components of dead standing adedhdtuconsideration of statevel fuel
management for areas burned by wildfires and or areas damageddy and disease. These are provided as
guidance only and are dependent on each 'stanijue species composition and structure and the overall stand
level objectives including fuel management and other objectives siaibas
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Tablel5e Silviculturategimeguidancefor fuelbreaks

Treatment Fine surface Target crown Crown closure Target living Target dead Deciduous
Type fuel <12.5 cm base height target stems per ha stems per ha
10tons/ha or 2-3m 3540% or 3m 300600 sph 2550 sph All living
Shaded 1kg/m2 crown to crown  depending on deciduous
Fuelbreak spacing size and crown excepting birch
healthy stands to crown if possible,
spacing preferred
10 tons/ha or nonapplicable 3540% or 3m remove all target wherever
Partial Removal  1kg/m2 crowntocrown  dead stem and = retaining large  possible target
<80% dead spacing retain any windfirm and promote
component living windfirm wildlife trees dectduous
stems or as >30 cm 250 regeneration
clumps sph as single with the
stems and exception of
clumps birch
10 tons/ha or nonapplicable nonapplicable remove all target wherever
Complete 1kg/m2 dead stem and  retaining large = possible target
Removal >80% retain any windfirm and promote
dead stands living windfirm wildlife trees deciduous
stems >30 cnm2550 regeneration
sph as single with the
stems and exception of
clumps birch

NOTES:

Dead pine or spruce stands should be clearcut to remove dead standlirggdely 2550 sph of large diameter >30cm wildlife trees if available
Mix dead and living standgartial cut leaving all green trees that meet the criteria of shaded fuel breakrconditio

Dead nommech- once these areas have been isolated with fuel treatments and or harvesiioher poascribe buimg as an option to treat these
otherwise focus on a restoration treatment

Referencel ton per ha is the equivalent of 10,000 kg/m2 and there are 10,000 m2 per h&. legpéch1@n
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8.4 FOREST MANAGEMENT OBJECTIVES

Historically ommecial and personal forest resource harvesting in the Yukon hbasdoan wildfire aridr forest
insect and disease salvage. Otherwisepinparisorio other provinces in Canadammerciaforestryhasoccurred

at a very limited scale due to lo@est productivity levels in the Notiihile salvage of wildfire and insect and
diseasekilled timber is important, a targeted harvest could be applddfire risk reduction through fuel removal
and thinning that provides a source of wood for energy production. Thininitigsatd reduce hazardous fuels
within 2km of communities (FireSmart and community protection), crefabade fuel breaks (as discussed
above), anfr fuel removal along highway corrsdoould likely produce enough materitd create a viable
contracting resourcthat ould sustain smaficale fuelwood or communiigised bieenergy facilities.

Implementing theecommendedetwork of fuel breakdentifiedin section7.2.3will requireatargeted harvesting
approactthatestablisheskey fuel breaks to protect identified communities. Givemtragforest stands are likely
not merchantable, harvesting would require a significant level ofipudsicnent (subsidization). However, material
recovery coultielpsupport local bioenergindfuelwood productiohy reducingheir supply costs. The network of
fuel break areas identified within this plan could keep several contlactpif®r approximately 10 years once plans
and prescriptions were completed and approved.

While prescribed firgenerallyoffers the besteconomic and ecologicperformancen reducing wildfire riskver
large areas, smoke managemepunblichealth and safety challengesconcerns andbrcommunity resistance may
requirealternative treatmentdn such circumstancegnechanical treatmenhay be thenext bestalternativeto
address landscapscale wildfire riskEvaluatingind selecting fuel management optiosgiga multistakeholder,
valuesbhased framework such as Structured Decision Maisngcommendetb advance feasib)effectiveand
acceptablevildfire risk reductiotreatments

Fuel wood value is normally reduced becaugpeestribed firalue toreduced biomasandreducedqualityand
energy of remaining charcoal. The smaller size classes of materrabthbe available in a commercial fuelwood
harvest are also reduced through prescribedditteoughthis is dependent on the intensity of the fire and the
consumption rates of woody material within the burn area

The personal use and commercial fuel wood Industries ability to increasaotn® of fuel wood harvest is
dependent uposeveral factors:

1 Panning and prescription support from government to ensure that appraepriast $standards are applied
to med environmental protection measures

2 Increasingndustry capacity and equipment to deal with larger volumes and greater area harvest

3 acontinuous long term treatment area that provides an investmentiopypdot the industry that supports
equipment purchase and trained staff retentittiis means offering opportunities areas or commercial sales
of 30065000 ha of opportunity ovelomgtermperiod (minimum 10 years).

67 McMurdo Hamilton et al., “Applying a VaResed Decision Process to Facilitate Comanagement of ThdeSfmwes in Aotearoa New
Zealand.”
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APPENDIX AGLOSSARY OF TERMS

Forest fire management terms arenarilybased on definitions provided Ire Canadian Interagency Forest Fire
CentreCanadian Wildland Fire GlossaBome term definitions have been simplified for the intendestage
audience of the Report.

Original surcesfor terms are indicatagsingthe followingacronmys:

BAB B ABlackwell and Associates. 2023. Wildfire Risk Assessment Term Definitions.

BTT Cardinal Christianson, Amy, Natasha Caverley, David A. Diabo, Katie Ellsworth, Brady Hic
Jonas Joe, Shalan Joudry, et al. 2020. ‘Blazing the Trail: Celebrating Iadigerstewardship’.
https://firesmartcanada.ca/product/blazitige-trail-celebratingndigenoudire-stewardship.

CIFFC Canadian Interagency Forest Fire Centre (CIFFC). 2022. ‘Canadian WiltManddgement
Glossary’. Winnipeg. https://www.ciffc.ca/sitefault/files/2022
04/CWFM_glossary_EN_2022.pdf.

FBC FireSmart Canada. 2022. ‘About FireSmart’. 2022. https://firesmartcanadaidaksrart/.

FRMP Government of Yukon, Carcross/Tagish First Nation, Kwanlin Din First Naticam &weB€h’'an
Couril. 2020. ‘Whitehorse and Southern Lakes Forest Resour@ggeMant Plan’. Government
of Yukon. https://yukon.ca/whitehoraedsoutherdakesforestplan.

MOFR BC Ministry of Forests. 2008. ‘Ministry of Forests and Range Glossarytigf Fenes in itish
Columbia’. Government of British Columbia.
https://www.for.gov.bc.ca/hfd/library/documents/glossary/Glossary.pdf.

NWCG National Wildfire Coordinating Group. 2012. ‘Glossary of Wildland Fire Terminolawy)’. Natic
Wildfire Coordinating Group. httfgww.nwcg.gov/sites/default/files/data
standards/glossary/pms205.pdf.

USFS Thompson, Matthew P, Tom Zimmerman, Dan Mindar, and Mary Taber. 20&6niRad&gy
Primer: Basic Principles and a Glossary for the Wildland Fire Mandgemmauonity’. Gen. Tech.
Rep. RMRGTR349. Vol. 349. Fort Collins, CO. https://doi.org/10.273REBTR349.

YEMR Yukon Energy, Mines and Resources. 2017. ‘Yukon Forestry HaGdleokment of Yukon.
https://yukon.ca/sites/yukon.ca/files/emr/emukonforestryhandbook.pdf.

Term Definition Original
Source
Buildup Index A numerical rating of the total amount of fuel available for combustion thj CIFFC

combines the Duff Moisture Code and Drought Code

Burn prescription | A written statement and/or list defining the objectives to be attained from CIFFC
prescribed burning, as well as the burning conditions under which fire will be

allowed to burn, generally expressed as acceptable ranges of the various
parameters, and the limit of the geographical area tovered.

Canadiarrorest | Canadian Forest Fire Behaviour Prediction System (FBP) is a subsysten CIFFC
Fire Behaviour Canadian Forest Fire Danger Rating System. It provides quantitatigeodutput
Prediction System fire behaviour characteristics for certain major Canadian fuel types and
topographic situations.

68 Canadian Interagency Forest Fire Centre (CIFFC), “GaMédliand Fire Magement Glossary.”
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Canadian Forest | The national system of rating fire danger in Canada. The CFFDRS inclu¢ CIFFC

Fire Danger Ratingguides to the evaluation of fire danger and the prediction béFfeiour such

System as the Canadian Forest Fire Weather Index System and Canadian Forest Fire
Behaviour Prediction System.

Consequence The outcome or effect of an event or incident, usually evaluated with res| BAB
objectives.

Crown fire A fire that advances through the crown fuel layer, usually in conjunction y CIFFC
surface fire.

Crown Fraction | The proportion of tree crowns involved in the fire in a given area. Betweg CIFFC

Burned and 89 percent is considered an intermittent crown fire, while over 90 percent is
a continuous crown fire.

Daily Severity A numerical measure, based on the Fire Weather Index (FWI1), specifical CIFFC

Rating designed for averaging over any desired period of time (e.g. week, month, year),
at either a single finweather station or spatially over a number of stations

Drought Code A numerical rating of the average moisture content of deep, compact org CIFFC
layers. This code indicates seasonal drought effects on forest fuelseand|th
amount of smouldering in deep duff layers and large logs.

Duff Moisture A numerical rating of the average moisture content of loosely compacteq CIFFC

Code organic layers of moderate depth. This code indicates fuel consumption |jn
moderate duff layers and medigined woody matetia

Fine Fuel Moistur¢ A numerical rating of the moisture content of litter and other cured fine fy CIFFC

Code This code indicates the relative ease of ignition and flammability of fine fuel
(CIFFC, 2022).

Fine fuels Fuels that dry quickly, ignite readily, and are consumed rapidly by fire. E| CIFFC
includecured grass, fallen leaves, needles, and small twigs.

Fire behaviour The manner in which fuel ignites, flame develops, and fire spreads and ¢ CIFFC
other related phenomena as determined by the interaction of fuels, weather,
and topography.

Fire climate The composite pattern or integration over time of the fire weather elemel CIFFC
affect fire occurrence and fire behaviour in a given area.

Fire danger A general term used to express an assessment of both fixed and variabl{ CIFFC
factors of the fire environment that determine the ease of ignition, rate of
spread, difficulty of control, and fire impact.

Fire ecology The study of the relationships between fire, the physical environment, g CIFFC
organisms.

Fire environment | The surrounding conditions, influences, and modifying forces of topogray CIFFC
fuel, and fire weather that determine fire behaviour.

Fire frequency The average number of fires that occur per unit time at a given point. CIFFC

Fire hazard A general term to describe the potential fire behaviour, without regard to| CIFFC
state of weatheinfluenced fuel moisture content, and/or resistance to
fireguard construction for a given fuel type. This may be expressed in either the
absolute (e.g. cured grass is a fire hazard) or comparative (e.gutlear
logging slash is a greater fire hazard than a deciduous cover type) sense. Such
an assessment is based on physical fuel characteristics (e.griagement,
fuel load, condition of herbaceous vegetation, presence of ladder fuels).
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Fire intensity

The amount of heat or energy released per unit length of fire front. Front
intensity is a major determinant of certain fire effets andudiff of control.

Numerically, it is equal to the product of the net heat of combustion, the
guantity of fuel consumed in the flaming front, and the linear rate of spre

CIFFC

Fire return intervq

The average number of years between the occurrence of fires at a given

CIFFC

Fire management

The activities concerned with the protection of people, property, and forg
areas from wildfire, and the use of prescribed burning, for the attainment
forest management and other land use objectives, all conducted in a ma|
that considers environmental, social, and economic criteria.

CIFFC
of
nner

Fire prevention | Activities directed at reducing fire occurrence; includes public edutation | CIFFC
enforcement, personal contact, and reduction of fire hazardslesd

Fire regime The kind of fire activity or pattern of fires that generally characterize a giy CIFFC
area. Some important elements of the characteristic pattern include fire ¢ycle
or fire interval, fire season, and the number, type, and intefiséy. of

Fire season The period(s) of the year during which fires are likely to start, spread, an| CIFFC

damage to valueast-risk sufficient to warrant organized fire suppression; a
period of the year set out and commonly referred to in fire prevention
legislation. The fire season is usually further divided on the basis of the
seasonal flammability of fuel types (e.g. spring, summer, and fall).

Fire severity

Characteristic of the fire regime. Fire severity refers to the effects of fire

qualty of the seedbed and on the underground parts of the plants that tri
regeneration after fire. It is related to the depth of burning, fire intensity,

residence time, etc.

CIFFC
yger

Fire suppression

All activities concerned with controlling and extinguishing a fire following
detection.

CIFFC

Fire weather

Collectively, those weather parameters that influence fire occurrence an
subsequent fire behaviour(e.g.-duyb temperature, relative humidity, wind
speed and direction, precipitation, atmospheric stability, winds aloft).

CIFFC

Fire weather inde

A numerical rating of fire intensity that combines the Initial Spread Index
Buildup Index. It is suitable as a general index of fire danger throughout
forested areas of Canada.

CIFFC
the

Hreguard

A defensive control line constructed during fire suppression in ordgy tw si
retard the rate of spread of a fire, and from which suppression action car
carried out. Construction is most often constructed mechanically, talsoar
be done manually. Fuel is removed to bare ground to prevent surface fir¢
spread.

CIFFC
1 be
i

FireSmart

FireSmaf'Canada is a program of the Canadian Interagency Forest Fire
(which became the owner of the FireSmart Canada brand in 2021) to ma
wildfire risk and impact by applying FireSmart principles and best practic
(wildfire prevention, mitigation and preparedness) at all scales. FireSma
founded on seven disciplines that address the threat of wildfire: educatig
emergency planning, vegetation management, legislation, development,
interagency cooperation and training.

Flammability

The relative ease with which a substance ignites and sustains combustig

CIFFC

Fuel

Any organic material that can ignite and burn; it can be divided infortlacke

CIFFC

levels ground, surface and aerial.
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Fuel management

The planned manipulation and/or reduction of living or dead forest fuels
forest management and other land use objectives (e.g. hazard reduction
silvicultural purposes, wildlife habitat improvement) by prescribed fire;
mechanical, chemical, or biological means; and/or changing stand struct
and species composition.

CIFFC

ure

Fuel modification

See Fuel management.

CIFFC

Fuel treatment

Handling or disposal of forest fuels to reduce the likelihood of fire, potent
damage and resistance to control measures by delimbing, chipping, crug
piling and burning.

CIFFC
hing,

Fuel type

An identifiable association of fuel elements of distinctive species, form, §
arrangement, and continuity that will exhibit characteristic fire behaviour
defined burning conditions (CIFFC, 2022).

CIFFC
under

Fuelbreak

An existing barrier or change in fuel type (to one that is less flammable t
that surrounding it), or a wide strip of land on which the native vegetatior]
been modified or cleared (fireguard), that acts as a buffer to fire spread 3
fires burning into them can be more readily controlled. Often selected or
constructed to protect a high value area from fire. In the event of fire, ma
as a control line from which to carry out suppressive operations.

CIFFC
has
o that

y serve

Ground fire

A fire that burns in the ground fuel layer.

CIFFC

Ground fuels

All combustible materials below the litter layer of the forest floor that norr
supports smouldering gfowing combustion associated with ground fires
duff, roots, buried punky wood, peat).

CIFFC
e.g.

Harvesting Harvesting is the removal of produce from the forest for utilization; comp| MOFR
cutting, sometimes further initial processing (topping and imiginand
extraction (MOFR, 2008).

Hazard Any real or potential condition that can cause damage, loss, or harm to § USFS

infrastructure, equipment, natural resources, or property. Hazards assoc
with fire typically include fire line intensity, flame length, and crown fire
potential.

jated

Hazard reduction

Treatment of living or dead forest fuels to diminish the likelihood of a fire

CIFFC

starting, and to lessen the potential rate of spread and resistance to control.
Head Fire Intensit Therate of heat energy released at the head of the fire. CIFFC
Ignition The beginning of flame production or smouldering combustion; the starti| CIFFC

fire.

Impact

Change in a given value. Impact is a function of vulnerability, intensity, a
exposure

CIFFC

Incident

An occurrence or event, natural or manmade, that requires a response t
protect life or property. Incidents can, for example, include major disaste
emergencies, terrorist attacks, terrorist threats, civil unrest, wildland and
fires, floods, hazardous materials spills, nuclear accidents, aircraft accidg
earthquakes, hurricanes, tornadoes, tropical storms, tsunarnislatet
disasters, public health and medical emergencies, and other occurrence
requiring an emergency respens

CIFFC
Is
urban
pNts,

Initial Spread
Index

A numerical rating related to the expected rate of fire spread. It combine
effects of wind and Fine Fuel Moisture Code on rate of spread but exXwu

CIFFC
jes t

influence of variable quantities of fuel (CIFFC, 2022)
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Intensity

In the context of risk, a measure of the magnitude of a fire, such as heag
intensity, smoke density, or rate of spread. A contextual term depermhent
the values being impacted.

CIFFC
up

Ladder fuels

Fuels that provide vertical continuity between the surface fuels and @w,

CIFFC

in a forest stand, thus contributing to the ease of torching and crowning (e.g
tall shrubs, smaélized trees, bark flakes, tree lichens).

Likelihood The chance of an event happening. In practice, this term can effectively | USFS
interchangeably with probability.

Local Area Plan | Collaborative plans developed in unincorporated communities with First | FRMP

Nations, the Government of Yukon and communities. Include poliaespen

that designate different aref different uses, including forest management.

The broad policies and land use designations are implemented through
development (zoning) regulations that provide more detail on what can g
cannot occur in each zone.

Mitigation The actions tadn to reduce the impact of disasters in order to protect live{ CIFFC
property, the environment, and to reduce economic disruption.
Preparedness Actions that involve a combination of planning, resources, training, exerq CIFFC

and organizing tbuild, sustain, and improve operational capabilities.
Preparedness is the process of identifying the personnel, training, and
equipment needed for a wide range of potential incidents, and developin
jurisdiction specific plans for delivering capabilities when needed for an
incident.

[(®}

Prescribed burnin

The deliberate, planned and knowledgeable application of fire by authori

CIFFC

personnel and in accordance with policy and guidelines to a specific &and are

to accomplish prdetermined forest managememntother land use objectives.

See Fire Use.

Prescribed fire

Any fire utilized for prescribed burning and ignited according to agency g
and management objectives.

CIFFC

Prevention

Actions taken to avoid the occurrence of negative consequessm®sated
with a given threat; prevention activities may be included as a part of
mitigation.

CIFFC

Probability

A measure of the chance of event occurrence, quantified as a numerical

BAB

between zero and one. Zero reflects impossibility of occurrence; one reflects

absolute certainty of occurrence. In practice, this term can effectivelyde
interchangeably with likelihood (the chance of an event happening).

u

Pruning

The removal of live and dead branches from standing trees to a
predetermined/prescribed height (typicaiBn® to remove ladder fuels and
raise the height to live crown in order to reduce the potential for surface

BAB

ires to

move up into the crowns of trees and thereby reduce the potential for more

severe fire behaviou

Rate of Spread

The speed at which a fire extends its horizontal dimensions, expresse i

CIFFC

of distance per unit of time. Generally thought of in terms of a fire’s forward
movement or head fire rate of spread, but also applicable to back fire and flank

fire rates of spread.

Relative humidity

The ratio, expressed as a percentage, of the amount of water vapour or
moisture in the air to the maximum amount of moisture that the air woulg

CIFFC
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at the same drpulb temperature and atmospheric pressure. RH can vary
0 to 100 percent.

Risk

Broadly, the effect of uncertainty on objectives. Risk is often expressed i

CIFFC

terms of a combination of the consequences of an event and the associated

likelihood of occurrence.

Risk analysis

A systematic, detailed process to examine the components and charagtg
of risk and risk management options.

USFS

Risk assessment

A product or process that collects information and assigns values (relatiy
qualitative, or quantitative) to risks for the purpose of informing priorities,
developing or comparing courses of action, and informing detigiang.
Risk assessment results in some ultimate characterization of the risk, wh
can be quantitative (e.g., monetary loss estimates) or qualitative (e.g.,
categories).

USFS

ch

Risk managemen

A comprehensive set of coordinated processes and activities that identify

USFS

monitor, assess, prioritize, and control risks that an organization faces. Risk

management is intended to improve the qualityad$§idemaking to achieve
desired objectives.

Risk managemen| Set of components that provide the foundations and organizational CIFFC

framework arrangements for designing, implementing, monitoring, reviewing and
continually improving risk management througthe organization.

Risk mitigation The application of measures to alter the likelihood of an event or its USFS

conseqguences. Risk mitigation measures may be implemented prior to, during,

or after an event. Implementation of risk mitigation activities would fall urj
the strategy of ‘risk control’.

der

Risk reduction

Lessen the potential damage that could be caused by a fire hazard.

BTT

Severity

The magnitude of impacts or consequences stemming from an event.

CIFFC

Shaded fuelbreak

Fuelbreaks built in timbered areas where the trees on the break are thinr

NWCG

pruned to reduce the fire potential yet retain enough crown canopy to make a

less favorable microclimate for surface fire.

Silvicultural
activities

Silvicultural treatments (activities) can be used to influence stand s#ructu
which, in turn, can influence wildfire behaviour and severity. Thereisap
to use stocking standards (including species choice), site prepatiaitnmmng,
and pruning as tools to reduce or ihpdurface, ladder, and canopy fuels
while still targeting the primary objective of future timber production (MO
undated).

BAB
otential

L

Site Plan

Operational plans that identify forest stéawl activities and standards for
timber harvesting and reforestation to ensure other important values are

FRMP

protected during harvesting. These plans are between one hectare and 500

hectares.

Spotting

A fire producing firebrands carried by the surfacewind, a fire whirl, and/o
convection column that fall beyond the main fire perimeter and result ins
fires.

CIFFC
pot

Stand conversion

The process of actively removing conifer trees in a mixed wood stand to
simultaneously reduce the total stem density and proportion of conifer trg
relative to deciduous trees. See Ember shower.

CIFFC
2es

Strategy

The general plan or direction selected to accomplish management objec

CIFFC
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Surface fire

A fire that burns in the surface fuel layer, excluding the crowns of the tre

CIFFC

Surface fuels

All combustible materials lying above the duff layer between the ground
ladder fuels that are responsible for propagating surface fires (e.qg. litter,
herbaceous vegetation, low and medium shrubs, tree seedlings, stumps
downed/dead roundwood).

CIFFC

Thinning

In the context of fl management, thinning is a partial cutting or spacing
operation made in an immature forest stand in order to reduce fuel haza
provides control over stand level attributes (i.e., composition, verticalrgtry
tree density, and spatial patternvasl as the retention of snags and downg
wood for maintenance of wildlife habitat and biodiversity. It is comparatiy
low risk; has lontasting effects on reducing ladder fuels; can be carried o
using sensitive methods that limit soil disturbance and minimize damage
remaining trees; and may provide merchantable material for use within t
economy.

BAB
rd. It
ic
2d
ely
ut
to
he local

Timber Harvest
Plan

Development plans that identify proposed areas for timber harvesting an
contain strategies for reducing or eliminating impacts on other important
values. Created at the landscape or watershed level, these plans range

500 hectares and 100,000 heeta

FRMP

between

Traditional
Ecological
Knowledge

TEK is local and culturally specific knowledge that Indigenous people ga|
through generations of social, physical, and spiritual understanding of th
and associated practical experience. TEK is unique to a given culture, lo
or society.

BTT
e world
cation,

Uncertainty

A fundamental lack or limitation of knowledge. Uncertainty may stem fro
many causes, including lack of data or information, knowledge gaps, anc
inherent variability and unpredictability of human and natural systems.
Uncertainty is often indexed or quantified by using probability.

USFS
] the

Valuesat-Risk The specific or collective set of natural and cultural resources in a given | CIFFC
that have measurable or intrinsic worth and that may be destr@fextaat by
fire.

Wildfire Any naturataused or unplanned humzaused fire that is burning in and CIFFC
consumes natural fuels such as forest, brush, grass, etc.

Wildfire response| The actions taken to manage a wildfire incident whemdtleay. CIFFC

Wildfire risk The combination of the likelihood of a wildfire occurring combined with th CIFFC
potential impacts (consequences) of that fire.

Wildland Undeveloped areas outside of communities where human assets and CIFFC
structures, if any, are widely scattered.

Wildland fire Any fire that occurs in undeveloped areas outside of communities. CIFFC

WildlandUrban The area where homes and other human developments meet or are inte| CIFFC

Interface with wildland fire fuels.

Wildfire Risk A geospatial modeling tool and a wildfire threat analysis and risk manag( BAB

Management approach to guide the quantification of discrete landseapéwildfire

System probability and consequence ratings.
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APPENDIX 8FUEL TYPES

The Canadian Fire Behaviour Prediction (FBP) System uses 16 nationarkduehtypes. The FBP fuel types
occurring within the Study Area include: C1, C2, C3, C7, D1/ D2, kiid K4/ Olb. The descriptions and
associated photographic illustrations for these fuel types are extracteddtoral Resources Canada FBP Fuel Type
Descriptiorts.

C1- SPRUGEICHEN WOODLAND

This fuel type is characterized by o
parklike black sprucdicea marianéMill.)
B.S.P.) stands occupying wgihined
uplands in the subarctic zone of western and
northern Canada. Jack pineirus banksia
Lamb.) and white birctBétula papyrifer
Marsh.) are minor associates in t
overstory. Forest cover occurs as Wwic
spaced individuals and dense clumps. Tree
heights vary considerably, but bole branches
(live and dead) uniformly extend to the forest
floor and layering development is extensive.
Accumulation of woody surface fuel is very
light and scattered. Shrub cover
exceedingly sparse. The ground surface is
fully exposed to the sun and covered by a
nearly continuous mat of reindeer liche
(Cladoniaspp.), averaging-8 cm in depth
above mineral soil.

69 Citation: Natural Resources Canada. 2022. Canadian Wildlfohation System. FBP Fuel Type Descriptions.
https://cwfis.cfs.nrcan.gc.ca/backgroundast modified 20:01001. Accessed Dec 15, 2022.
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C2-BOREAL SPRUCE

This fuel type is characterized by pt
moderately we#itocked black sprucéicea
mariana(Mill.) B.S.P.) stands on lowlal
(excludingsphagnurbogs) and upland sites.
Tree crowns extend to or near the ground, and
dead branches are typically draped \
bearded lichensUsneaspp.). The flaky
nature of the bark on the lower portion of
stem boles is pronounced. Low to moderate
volumes of down woody material are present.
Labrador tealedum groenlandicu®eder) is
often the major shrub component. The forest
floor is dominated by a carpet of feath
mosses and/or grountlvelling lichens
(chiefly Cladonip Sphagnunmmosses may
occasionally be present, but they are of little
hindrance to surface fire spread.
compacted organic layer commonly exceeds
a depth of 2030 cm.

C3—- MATURE JACK OR LOBGIE PINE

This fuel type is characterized by pure, 1
stocked (10082000 stems/ha) jack pin
(Pinus banksianaamb.) or lodgepole pine
(Pinus contort®ougl. ex Loud.) stands that
have matured at least to the stage
complete crown closure. The baselioé
crown is well above the ground. Dead surface
fuels are light and scattered. Ground cover is
feather moss Kleurozium schrebepver a
moderately deep (approximately 10 ¢
compacted organic layer. A sparse conifer
understory may be present.
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C7—-PONDEROSA PINDUGLASIR

This fuel type is characterized by une\
aged stands of ponderosa pin®inus
ponderosa Laws.) and Douglds
(Pseudotsuga menzieg¢Mirb.) Franco) ir
various proportions. Western larchar{x
occidentalidNutt.) and lodgepe pine Pinus
contortaDougl. ex Loud.) may be significant
stand components on some sites and
some elevations. Stands are open, \
occasional clumpy thickets of mulged
Dougladir and/or larch as a discontinuous
understory. Canopy closure is I&san 50%
overall, although thickets are closed ¢
often dense. Woody surface fi
accumulations are light and scattert
Except within Dougldis thickets, the forest
floor is dominated by perennial grass
herbs, and scattered shrubs. Within 1
thickets, needle litter is the predomin:
surface fuel. Duff layers are nonexistent to
shallow (<3 cm).

D12 —LEAFLESS ASPEN

D1 and D2 are seasonal fuel types of the same stand type. The D1 isiehiyaeterized by leafless aspen stands,
and D2 igharacterized by these same stands in the green stage where the aspelhlsafoditt As described
below, the D1 fuel type has the potential to support incrigaskehaviour over the D2. The D2 fuel type, by contrast,
will generally support lower intensity fires and may act as natural fuel breakwittifineg.
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This fuel type is characterized by pt
semimature trembling aspenPopulus
tremuloidedMichx.) stands before bud break
in the spring or following leaf fall and curing
of the lesser vegation in the autumn. .
conifer understory is noticeably absent, but a
welldeveloped medium to tall shrub layer is
typically present. Dead and down roundwood
fuels are a minor component of the f
complex. The principal ficarrying surface
fuel consistschiefly of deciduous leaf litter
and cured herbaceous material that
directly exposed to wind and solar radiation.
In the spring the duff mantle (F and
horizons) seldom contributes to the available
combustion fuel because of its high moisture
content.

Deciduous trees have higher foliar moisture content (>14@¢higher crown base height than coniferous species
and are associated with higher moisture fuelbedslditionally, deciduous species such as aspen have lower
concentrations of resins or essential oil contents than conifer specieb, impigcts the stand fire hazard by
reducing the flammability and potential for sustained combu$fonimportant caveat to note with regards to fire
hazard in aspen or hardwood dominated stands is the seasonal flamestlity dictated by the foliar moisture
contert of the hardwoods, the presence or absence of undersg®tation and the moisture level of the litter and
duff layers” In the boreal forest region of Canada, the absence of hardwood foliage duringtthef Mag, in
particular, has been linked to microclimatic conditions which are conducive tsethdieabehaviolff. More
specifically, the fire behaviour potential is higher during this short, but criticalotrgmsitod to full leajut
conditions, due in part to the factors: 1) unrestriggggbtration of solar radiation causing drying of surface litter and
duff layers; 2) absence of high moisture contederstorywegetation which could otherwise dampen surface fire
spread; and 3) unrestricted, grodagl effects of wind speed, which impact fine fuels moisture levels antiapoten
propagation at the flame froftt.

0Johnson, E. A. (1996)ire and vegetation dynamics: studies from the North American boreézafiobeistge University Press.

""Rothwell, R. L.; Woodard, P. M.; Samrd®L) The effect of sowater on aspen litter moisture content. In: Andrews, Patricia
L.;Potts,Donald F., eds. Proceedings, 11th conference andiforesteteorology; 1991 April-18; Missoula, MT. Betbda,

MD: Society dhmerican Foresters: 1-123.

ZHély, C., Bergeron, Y., & Flannigan, M. D. (2000). Effects of staosit@mnon fire hazard in mixgwod Canadian boreal
forest.Journal of Vegetation SciericE6), 813824.

73 Alexander, M. E. (2010). Surface fire spread potential in tigeadpien during summer in the Boreal Forest Region of CEmadirestry
Chroniclg86(2), 200212.
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Wildfireresearch studies have shown that leafetddeciduous leading stands will support lower intensity’fires,
resulting in a lower amount of area burned, and act as ria@lifaieaks during wildfirés” The conifer component
within a stand and at the landscape level has direct implicatidime behaviour and area burned, where a higher
conifer component is linked to increased head fire intensity and more intensleafiieur potential in comparison
to mixedwood or deciduous stanés.

M1-BOREAL MIXEDWQQIEAFLESS

This fuel type (and its "green" counterg
M2) is characterized by stand mixtu
consisting of the following coniferous and
deciduous tree speciesin varying
proportions: black sprucePi€ea mariana
(Mill.) B.S.P.), white spruc®i¢ea glauca
(Moench) Voss), balsam fkkies balsamea
(L)) Mill.), subalpine firApies lasiocarpa
(Hook.) Nutt.), trembling aspeiPopulus
tremuloidedMichx.), and white bircBétula
papyriferaMarsh.). On any specific sil
individual species can be present or absent
from the mixture. In addition to the diversity
in species composition, stands exhibit wide
variability in structure and development, but
are generally confined to moderately -well
drained upland sites. M1, the first phase of
seasonal variation in flammability, occ
during the spring and fall. The rate of spread
is weighted according to the proporti
(expressed as a percentage) of softavaad
hardwood components.

"“Hély, C., Flannigan, M., Bergeron, Y., & McRae, D. (2001). Role of \muktatiather on fireehavior in the Canadian
mixedwood boreal forest using two fire behavior predictibensg<anadian journal of forest rese&8i(3), 430441.

> Bevins, Collin D. (1984). Historical fire occurrence in asgeds of the Intermountain West. Missoula, $4Etems for
Environmental Management. Cooperative Agreem@&wiR?I-31. 23 p.

’® Fechner, Gilbert H.; Barrows, Jackl$76) Aspen stands as wildfifael breaks. Eisenhower Consortium Bulletin 4. Fort
Collins, CO: U.Bepartment of Agriculture, Forest Service, Rocky Mountain For&angedExperiment Station. 26 p. In
cooperation with: Eisenhoweonsortium for Western Environmental Forestry Research
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M2—- BOREAL MIXEDWQGQEREEN

This fuel type (and its "leafless" counterp
M1) is characterized by stand mixtu
consisting of the following coniferous and
deciduous tree species in varyi
proportions: black sprucePi€tea mariana
(Mill.) B.S.P.), white spruc®i¢ea glauca
(Moench) Voss), balsam f&kies balsamea
(L.) Mill.), subalpine firApies lasiocarpa
(Hook.) Nutt.), trembling aspeopulus
tremuloidedMichx.), and white bircBétula
papyriferaMarsh.). On r@y specific site
individual species can be present or absent
from the mixture. In addition to the diversity
in species composition, stands exhibit wide
variability in structure and development, but
are generally confined to moderately -well
drained uplandites. M2, the second phase
of seasonal variation in flammability, occurs
during the summer. The rate of spread is
weighted according to the proporti
(expressed as a percentage) of softwood and
hardwood components. In the summer, when
the deciduous oveliry and understory are in
leaf, fire spread is greatly reduced, v
maximum spread rates only difth that of
spring or fall fires under similar burni
conditions
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OJA/B—-GRASS

This fuel type is characterized by continu
grass cover, with no m@othan occasional
trees or shrub clumps that do not appreciably
affect fire behavior. Two subty)
designations are available for grasslar
one for the matted grass condition common
after snowmelt or in the spring (8)land the
other for standing dead grass common in late
summer to early fall (@. The proportion of
cured or dead material in grasslands has a
pronounced effect on fire spread there and
must be estimated with care.
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APPENDIX «-MODEIEIRE WEATHER INDICES

TheWRMS utilized the following Canadian Fire Weather Index (FWIY 8ystponent values far 90" percentile weathescenaridbased on théollowing
relevant Yukon weather stations

90" percentileFWI component values

Duff Initial

Fine Fuel Moisture Spread

Moisture Code Drought Index Buildup Fire Weather
Station Name Elevation Code(FFMC) (DMC) Code (DC) (B))) Index (BUI) Index EW)
Atlin 700 90.0 56.6 583.7 6.8 91.1 23.0
Carcross 660 90.3 71.4 757.1 7.1 115.6 26.5
Champagne 756 91.5 59.9 584.8 8.4 95.4 27.3
Jakes Corner2 814 91.7 67.8 573.2 8.6 104.6 29.1
Nursery 674 924 65.9 526.6 9.5 100.4 30.5
Quiet Lake 812 90.2 56.5 533.3 7.0 89.4 23.3
Swift River 878 90.9 44.4 418.9 7.7 70.2 22.0

TheFWI System components are defined as foliows

Fine Fuel Moisture Codehe Fine Fuel Moisture Code (FFMC) is a numeric rating of the moistateotditits and other cured fine fuels. This code is an
indicator of the relative ease of ignition and the flammability of fine fuel.

’"Natural Resources Canada, “Canadian Forest Fire Weath@F\WijleSystem.”
8 Natural Resources Canada.
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Duff Moisture Codé& he Duff Moisture Code (DMC) is a numeric rating of the aveiagee content of loosely compacted organic layers of modieaite
This code gives an indication of fuel consumption in moderate duff layersdandsire woody material.

Drought CodeThe Drought Code (DC) is a numeric rating of the average moistureatatgept compact organic layers. This code is a useful indicator of
seasonal drought effects on forest fuels and the amount of smoldering uffdagers and large logs.

Initial Spread Index he Initial Spread Index (ISI) is a numeric rating of the expected rate ofditle Isjis based on wind speed and FFMC. Like the rest of
the FWI system components, ISI does not take fuel type into adabual spread rates vary between fuel types at thelSdme

Buildup IndexThe Buildup Index (BUI) is a numeric rafitige total amount of fuel available for combustion. It is based on the DM@ Bx@ The BUI is
generally less than twice the DMC value, and moisture in the DMC layeteid &xpelp prevent burning in material dedpemn in the available fuel.

Hre Weather IndeXhe Fire Weather Index (FWI) is a numeric rating of fire int¢nsibased on the I1SI and the BUI, and is usedeaeeabindex of fire
danger throughout the forested areas of Canada.
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