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Executive Summary

The Town of Creston (Town) has a population of 5,072 residents. It is located in the
geographical center of the Kootenays in southeastern British Columbia. Creston falls within the
Central Kootenay Regional District.
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Nest Pass Highway) in the Creston Valley, 28 km Y

south of Kootenay Lake and 11 km north of the
US border. Forestry and agriculture became the
economic mainstays of Creston in the early 1900s.
The Town was incorporated in 1924. Between
1940 and 1970 the Town experiencedeveral
major structural fires that burned important
community buildings including the co -op store,
high school and recreation centre. Today its main
industries are agriculture, forestry, ”
manufacturing, mining, and brewing. In addition, it is becoming an i ncreasingly popular tourist
destination.

VICTORIA @

This region of the province is susceptible to both lightning and human caused fires.
Additionally, an ongoing Mountain Pine Beetle outbreak has the potential to significantly
impact the forest fire hazard adjacent to the community over the next twenty years. Overall the
community could be classified with a fire risk profile described by a moderate to high fire
probability and high consequence based on the values at risk.

B.A. Blackwell and Associates Ltd. were retained to develop a Community Wildfire Protection
Plan in consultation with Town staff and in consideration of the July 2005 Strategic Plan by
R.W. Gray Consulting. The Town and a supplementary grant from the Union of B.C.
Municipalities funded the project.

The key priorities for wildfire management planning in the Town were identified as:

1 Hazard and risk mapping of the Town to establish areas of the community that are at
greatest risk to fire

1 Facilitation of communication and education to local residents, all levels of government,
and the general public

9 Facilitation of a review and amendment of existing and proposed Development permits
based on the hazard mapping assessment

9 Facilitation of revisions to building standards and bylaws

1 Identification of potential | ocations for strategic fuel breaks and forest stand level fuel
reduction both within and outside the community

A Wildfire Risk Management System (WRMS) was developed to identify key areas of risk
within the community and to support the development of the plan. A synopsis of key findings
and plan recommendations follows. A total of 32 recommendations were developed for
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consideration by the Town. These focus on Communication and Education, Structure
Protection, Emergency Response, Training and Post Fire Rehkilitation.

B.A. Blackwell & Associates Ltd. Page ii 3/21/2018



Town of Creston Community Wildfire Protection Plan

1.0

2.0

3.0

4.0

5.0
6.0
7.0

Table of Contents

([N RO 51 O 1 1 ] T 7
1.1 HOW t0 USE thiS DOCUMENL.......cvviiiiiiieiei e cceeeei e smmmrarar e s e e e eeeeeeeesssvenneeseess
1.2 Documentation of Process Undertaken and Major Milestones.........cccccvvvivieennniiccnnne 7
1.3 1272 120 101U 1 o P 7
TOWN OF CRESTON. . otiiiiitiiiii ettt et e et e et e s emmt e e et e e s e s e et e e eaa s saenssan e saaseeanesannsenrann 8
2.1 0 o YA AN =T SRR 8
2.2 L] X e Lo 1 8= 1 e ] 4} A T PO TP TP TP PPPPP PP 8
2.3 [eLoT o RU F= L4 0] PO P PP PP PPP P OPPPPPPPP PR 9
24 [=oT0] a1 0] 1 11RO PP PPPPTPTR PPN 9
2.5 L1 =X A U Kot (U1 < 10
FIRE ENVIRONMEN T ..ottt eeeee ettt e et e e et e e s amme e st eseat s e e saa s e s aa s semmnansessansestnsennnaes 10
3.1 [ TSR AT A=Y= N A 1= SR 10
3.2 LU =T PSRRI 12
32,1 FUEI TYPE SUMIMAIY ettt ettt e et e e e eeb e e 12
3.3 Mountain Pine Beetle and the Impact on Forest Fuels..........cccovvriiieeerieeccceeen, 13
34 L 1S3 (0T Ao o ] 1[0 o 16
THE WILDLAND URBAN INTERFACE ... ... ee s eaa e 18
4.1 Vulnerability of the Wildland Urban Interface to Fite........ccccceeiviiiiiiiieee e 19
COMMUNITY WILDFIRE PROTECTION PLANNING FROCESS.......o i 22
COMMUNITY RISK PROFLE ... oot eee e e e e e e e s a e s e e e aaas 23
F N O 110 1\ 1 A 23
7.1 CommuNi@tIoON AN BEAUCATION.......iiiteeii et rreee e e et e e et e e e eeeee 23
% S R € 7o Y- | ST 23
% N © ] ] 1= T o £ 1V SR PP POPUPPPPTE 23
0 TG T =1 U 1 = P 24
% T = =Yoo 1 W1 A=Y X = N (0] o KRR 24
7.2 S U Loa (UL =T d (0] (=T o3 £ (0] o P 25
2 R € 1o Y- | TR 25
A O ] o] =Y ox £ N == 25
G T =1~ U 1 == P 25
7.24  RECOMMENUATIONS. . .cuuiiietiiieee ittt e et e et e et e reere st e e eatseeaesesteeesrmnaaees 27
7.3 EMErgencCy RESPONSE.....coi i r e e e 29
R 20 R € 1o Y- | T 29
A T O 1 o] =Y o £ L == S 29
0 TR T 1= U 29
7.3.4  RECOMMENUAIONS. ..cetuiiieteieeee et e et e et e e e et et e raere et e eesareeaaseetaeeesaaaaees 30
7.4 LI X Lo OO PRPPR R 31
A 3 R € 1o Y- | TR 31
A O ] o (1ol 1)Y= ST PP 31
A S T 1= U Y 31
7.4.4 RECOMMENUATIONS. ...uuiiiitiiiii i eee e e e e et e e s eeeee st s e st s e saasesta s ssrmnnaes 32
7.5 Vegetation (FUI) ManagemMeENnt. .. ... it s s rrmmer e e e e e e e e e e nnnneeees 32
8 0 R C Yo Y- | 32
A T O o (=T ol 1)Y= ST PPRPPRP 32

B.A. Blackwell & Associates Ltd. Page iii 3/21/2018



Town of Creston Community Wildfire Protection Plan

T.5.3  ISSUBS ittt e et e e e ee e e e e e e et e e e e e aer s 32

7.5.4 RECOMMENAALIONS. ..uuttiii ittt et eeeeeie s e e e e e e e e e e e eesss bbb mnnreres 34

7.6 Wildfire Rehabilitation PIaNNiNG ........uuueiiiiiiiiiiiic e 36

A0 0 T O 1 o Y X 1 V= L 36

A T 131 U1 PP PP PP PR 36

7.6.3 ReCOMMENTAtIONS. ..ottt e eeeannes 36

8.0 COMMUNITY WILDFIRE PROTECTION PLANNING BACKGROUND .....cccoviiiiiiieeeiiieceen 36
8.1 Communication and EAUCALION............ooviiiiiiiiiieeee e 36

8.1.1  Target AUGIENCES. ..ottt e ceee et e e e e e e e e eeeete e e e e e e e e e e aaaaeaeesessnmmreeees 38

8.1.2  PUlOt PrOJECIS .ot ii ittt 39

S G T V1V =Y o 1= | (PSPPSR 39

8.1.4 Media Contacts, Use and CoordinatiQn............ooooiiiiiiieeene e ieeciivee e 39

8.1.5  Other MethoUS....ccco oo ettt e e e e s eeer e eeeees 40

8.1.6 General MeSSaAgeS....ccooiiieiiiiieeeeeeiieeer e e e e s s anens e e e e e e eenennnrenn s eeeenn s B0

8.2 SETUCTUTE PrOtECHION. ..cii it e e e e e e eaaseebb e beene e 41

8.2, 1 FIIESMIANT. et e e 41

8.2.2  Planning and BYIAWS.........couiiiiiiiiiiie et 42

8.2.3  SPIINKIEIS e e ——————————— 44

8.2.4 Joint Municipality Cooperation...........cccevvvvvviiiiiimmmreeiiiciisinee e eeeeeveeeeneeeeeeeeennn 44

8.2.5 Structured FireSmart Assessments of High Risk Areas........cccccoviiviceeenenn. 44

8.3 EmMergency RESPONSE.......cooiiiiiiiiiiiieemree e e A

8.3.1 AcCeSS and EVACUALION.........ooiiiiiiiiieeee et e e e 45

ST T e =T o =TT o o = S 45

8.4 TrainiNg NEEUS. ..o e e e e e e et eene e e e e ee st s s s s e e e e s snneseseeeeesesesesssennnns DD

8.5 Vegetdion (FUel) ManagemeEnt.........coi ittt ee e eeean a7

8.5.1 Principles of Fuel Management.........cccccoviiiiiiiiieece e AT

8.5.2  MaAINTENANCE....eiiiiiiiiei e 56

8.6 Post Widfire Rehabilitation Planning.......coccuviiiiiiiiiiee e 56

9.0 REFERENCES.... .. ittt s sttt e et e e et ettt e e e e e st bttt e e seamee e e s s tbaeeeeeesantbeeeesaaneeeeeanns 59
APPENDIX 17 FUEL TYPE DESCRIPTIDIS ... ..uiiiiiiiiiiiiiiite s seieeessiiieee e e s siieaeeee e s s smeessssseseeeesssnsssneeaessnnnensd 61
APPENDIX 27 PRINCIPLES OF FUEL BEAK DESIGN......ccciiiiiiiie ettt siiiie e srene e e 68
N TN 1 1 S PSPPSR 73

B.A. Blackwell & Associates Ltd. Page iv 3/21/2018



Town of Creston Community Wildfire Protection Plan

List of Figures

Figure 1. View of topographic relief map of the Creston Valley, looking north towards

Creston (Image Source: Google Earth, 2006)..........cccoiiuriiiiieaneeeiiiiieee e 9
Figure 2. Seasonal variability in the number of Danger Class IV addyws as described by
the regional climate Of the ICHXW.........cooiiiii e 11
Figure 3. Summary of historic drought codes in the ICHxw within Creston........ccccccvvvvevieeeiccvnnnnns 12
Figure 4. Diagrammatic representation of fire hazard succession following mountain pine
beetle attack. In this diagram, oO0fire hazard?éd

behaviour, regardbks of weatheinfluenced fuel moisture content.

Assessment is based on physical fuel characteristics, such as fuel
arrangement, fuel load, condition of herbaceous vegetation, and presence of
elevated fuels. The high, moderate and low imply approximationsafte of

spread, headfire intensity and crown fraction

the effect of fire on plants. It is dependant on intensity and residence time of

the burn. An intense fire may not necessarily be seVere.........cccoiiieeciivniiiieenn, 15
Figure 5. Blowdown and breakage of dead pine contributes to fuel loading.........ccccceeevivicececcenennnn. 16
Figure 6. Wildland urban interface community defined by red border where the forest meets

e COMMUNITY ... e s e e e e e e e e e e e ne e e e e e e e e eeaeeennannas 18
Figure 7. Graphical example showing variation in the definition of interface..........ccccccccv e 19
Figure 8. Firebrand caused ignitions: burning embers are carried ahead of the fire front and

alight on vulnerable building SUIfaCeS...........uiiiiiiiii e 20
Figure 9. Radiant heat and flame contact allows fire to spread from vegetation to structure or

FrOM SEFUCTUTE 1O SIIUCTUT .. ittt 20
Figure 10. Wildland urban interface CONtIMUUIIL.........uuiiiiiiiiiii e 21
Figure 11. Photograph showing unrated roofing material present on many homes within the

Wild1aNd UrDaN INTEITACE. ... ittt e e e e e e e 26
Figure 12. Example of home with wood siding and open decks and balconies.............ccccoveennnn. 27
Figure 13. Example of Creston home with no setback to coniferous forest vegetation.................... 27

Figure 4 . Photographs of fuels withi.n..t.he..Ci.t.y.6.s34dmuni ci p
Figure 15. Example of municipal website providing fe@ucation information

(http:/ / www.chilliwack.com/ main/ page.cfm2id=627).........ccccceeeeiiiiiimeniiiiee e, 38
Figure 16. High surface fuel loading under a foreStagay..........ooouvriiiieiiiiiiieeeiee et 49
Figure 17. Comparisons showing stand level differences in the height to live crown....................... 50
Figure 18. Comparisons showing stand level differences in crown CloSULe........ccccooiiiiieeciiiee e 50
Figure 19. Comparisons showing stand level differences in density and mortality.......................... 51
Figure20. Schematic showing the principles of thinning to reduce stand level hazard.................. 53
Figure 21. Conceptual diagram of a shaded fuedlisrpre treatment and post treatment.................... 54
Figure 22. 1994 Tyee Fire shaded fuelbreak eXxample........ccoooiiiiiiiiieeei e 55
Figure 23. Example of evenly stocked, moderate density second growthistéasstified as a

LORC I (1= I 37/ o = T 61
Figure 24. Example of a moderate to highnsity second growth stand of hemlock and

Douglasfir classified as a C4 fuel tYP e ..o eeee e 63
Figure 25. Example of mature forest of Douglas fir, western hemlock and western red cedar

classified as @ C5 fUBI LYPB.....iiii i e 64
Figure 26. Moist rich site dominated by red aldedassified as a D1 fuel type........cccoviiiiiiiiiieenennn, 66
Figure 27. Mixed fir/ cedar/ sword fern site with a deciduous component of red alder and big

leaf maplel classified as an M2 fuel tyPe ... 67

B.A. Blackwell & Associates Ltd. Page v 3/21/2018



Town of Creston Community Wildfire Protection Plan

List of Tables

Table 1. Percentages of each fuel type within each BEC unit based on an area within 2 km of

the MUNICIPAl DOUNAAIY......ceiiiiiie e e 12
Table 2. Summary of fuel types within 2 km of the municipal boundary............cccccooviveee, 13
Table 3. Fire history summary within the study area from EZHIA.........cooiiviiiieiiiiiiiiieeeeeee e 17
Table 4. Summy of fire cause within the study ar@a.......ccccccvvveiiiiiii e, 17
Table 5. Fuel polygons by priority (SE€ Map LQ).......couiiiiiiiiiiiiaee ettt e s eas 33

List of Maps

Map 1. Map showing the study area covered by this plan, the Town boundary and land
ownership categories. The ownerslimformation is based on 1997 inventory
data and is updated based on estimates

imagery; therefore, the ownership data is NOt aCCULAte........ccovviiiiiiiiceneeeiiiiieeeee e 73
Map 2. Updated fuel typing showing Creston and fuel within 2 km of Crestan.................ccccveeeeeen. . 73
Map 3. ProjectedMPB infestation levels (percentage) for 2005 within the study area............ccccuuveeen 74
Map 4. Projected MPB infestation levels (percentage) 6202vithin the study area...............ccccecnineeen 74
Map 5. A spatial summary of human and lightning caused fire ignitions within Creston (1950

(oI o] (=T1=T 0 1 ) PO PP PP PPP PP 75
Map 6. Final overlay of probability and consequence from the Wildfire Risk Management

YT (=T 1 PO PP P PP POP PP PPPPPPPPRRPRPPPIOY 4 o
Map 7. Final overlay of probability and consequence from the Wildfire Risk Management

System zoomed to municipal BOUNAaLY........cciieiiiiiiieee 77
Map 9. Map depicting areas with ofmeay in and OUL QCCESS.........uuiieiiiiiiiiieiiree it e e s esiiieeeesemee e L O
Map 10. Overview of hazardeuuel types within 2 km of Creston that pose a spotting and

INTEITACE fIr@ FISKuuuuiieiiiiiieiiiee e e e 78
Map 11. Fuel polygons by treatM ent PriOriLy . .o e e e e e e e eeeer e e e e e e e e e e e e eennas 79

Map 12. Overview of the highway, BCTC right$-way, deciduous and grassland fuel types
that serve as existing fuel breaks hiit Creston. The proposed highway
bypass could serve as an additional fuel break if completed.............oooevrieee 79

B.A. Blackwell & Associates Ltd. Page vi 3/21/2018

from

C



Town of Creston Community Wildfire Protection Plan

1.0 Introduction
1.1 How to Use this Document

This document is intended to provide guidance on how the Town of Creston should proceed to

effectively reduce its risk of wildfire. Sections 1 through 5 provide information on the Town

itself, the fire environment, the wildland urban interface and the community  wildfire protection

x OEOODPOT wxUOEI UUB w21 EUPOOwWt wxUOYDPETI UWEOQwWOYI UYDI buw
outcomes of the wildfire risk management analysis conducted as part of this project. Section 7 is

the Action Plan and is intended to provide recomm endations that, if implemented, will reduce

Uil wEOOOUODPUazUwbDPOEI PUI wUPUOB w21 EUDPOOwWwWwxUOYDEIT U
element of community wildfire protection planning and is intended to be used as a reference to

provide further explanation of the issues and recommendations listed in the Action Plan.

1.2 Documentation of Process Undertaken and Major Milestones

In 2006, B.A. Blackwell and Associates Ltd. were retained to develop a Community Wildfire
Protection Plan in consultation with Town staff and in consideration of the July 2005 Strategic
Plan by R.W. Gray Consulting. The project was funded by the Town and a supplementary grant
from the Union of B.C. Municipalities. The scope of this project included three distinct phases of
work:

1 Phase |1 Assessment of fire risk and development of a Wildfire Risk Management System to
spatially quantify the probability and consequence of fire.

1 Phase Il { Identification of hazardous fuel types and estimation of spotting risk.

1 Phase lll  Development of the Plan, which outlines measures to mitigate the identified risk

through structure protection, emergency response, training, post -fire rehabilitation,

communication, and education.
s %P UI 2/QEWIIUE UPOT ws OUUw" 6O00UOPUa wi UG Ppasused Ul 7 wop/ E
to guide the protection planning process. Within the Town, the assessment considered

important elements of community wildfire protection that included communication and
education, structure protection, training, emergency response, and vegetation management.

1.3 Background

The social, economic and environmental losses associated with the 2003 fire season emphasized
the need for greater consideration and due diligence in regard to fire risk in the wildland urban
interface (WUI). In considering wildfire risk in the WUI, itis important to understand the

specific risk profile of a given community, which can be defined by the probability and the
associated consequence of fire within that community.
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The results of this study will provide the Town with a framework that can be used to review
and assess areas of identified high fire risk. Additionally, the information contained in this
report should help to guide the development of emergency plans, emergency response,
communication and education programs, bylaw development in areas o f fire risk, and the
management of forest lands adjacent to the community.

2.0 Town of Creston

2.1 Study Area

Map 1 outlines the area encompassed by this plan and the bounday of the Town. The total
study area includes all populated area with structure densities greater than zero structures/km 2
within the vicinity of the Town (including Wynndel and West Creston). The study area falls
within mapsheet numbers 082F.007, 082F.008082F.009, 082F.017, 082F.018, 082F.019 and
082F.028. The gross area of the City is 816 ha and the total study area is 38,343 l#dl area
within the Town boundary is designated as private ownership according to provincial resource
inventory data. Of the total study area, federally owned land accounts for 2,451 ha (6.40%),
provincially owned land for 13,963 ha (36.46%), and privately owned land for 21,870 ha
(57.11%). The remaining 0.03% is out of ownership é.g.waterways). The ownership information
isball EwOOwWhNNAwWwPOYI OUOUVUAWEEVUEWEOEwWPUwWUXxEEUI EwWEEUI E
imagery; therefore, the ownership data is not accurate.

2.2 Topography

Creston is located on the rolling benchland immediately east of the Kootenay River floodplain
within the Creston Valley (Figure 1). This benchland is positioned between the Purcell
Mountains to the east and the Selkirk Mountains to the west. It is a 107 km drive southwest
from Cranbrook and a 114 km drive southeast from Nelson. The Town overlooks 12,000 ha of
reclaimed marshland. Only the northern and eastern boundaries of the Town are adjacent to
forested area.

Elevations range from 532 to 1,906 meters. Forests inhe lower elevations include western
hemlock, lodgepole pine, ponderosa pine, western white pine, western larch, grand fir, western
red cedar, and Douglas-fir. With increasing elevation subalpine fir, white bark pine, and
Engelmann spruce become dominant tree species. In the harsh climate of the highest elevations,
vegetation consists of herbs, lichens, and scattered low alpine shrubs and trees.

B.A. Blackwell & Associates Ltd. Page 8 3/21/2018
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Figure 1. View of topographic relief map of the Creston Valley, looking north towards C reston (Image
Source: Google Earth, 2006).

2.3 Population

The Town has a population of 5,072 residents. Seasonal visitors are likely to increase the
population, particularly in the summer.

24 Economy

The economy of Creston is largely resource based, with agriculture and forestry being the
primary industries. Other important industries include tourism, manufacturing, mining and
brewing.

External trends such as changing demographics, climate change, globalization, emerging
resorts, and growing competition could all have a significant impact on the economy of Creston.
A large fire within and/or adjacent to the community could have short and long term

implications to the stability of the Creston economy.
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2.5 Infrastructure

The Creston Valley Hospital and the local Fire & Rescue Service are critical to emergency
response service to the community. These facilities provide the foundation for an incident
command center during a large fire event and therefore must be prepared to deal with large
and complex situations. Emergency response is dependent on electrical and water service
within the community in the event of a large -scale emergency.

The community is dependent on surface water from Arrow Creek forested watershed. Any
disturbance (both human and/or natural) within the w atershed has potential to impact both
emergency response and/or the supply of drinking water to the community.

Electrical service to the community comes from the transmission network north of the Town
running from east to west. A large fire has the potenti al to impact this service through
disruption in network distribution. Fallen trees associated with a fire event may cause power
outages. Consideration must be given to protecting this critical function and providing power
back up at key facilities to ensure that the emergency response functions are reliable.

The key infrastructure discussed above was considered as part of the Wildfire Risk
Management System. The results of this analysis indicate that consideration must be given to
protection of critical inf rastructure identified above.

3.0 Fire Environment
3.1 Fire Weather

The Canadian Fire Danger Rating System (CFDRS), developed by the Canadian Forestry Service
is used to assess fire danger and related potential fire behaviour. The Ministry of Forests
maintains a network of fire weather stations during the fire season that is used to determine

Fire Danger on forestlands within and adjacent to Creston. Similarly other areas communities
within the Kootenays monitor fire weather information provided by the Ministry of  Forests
Protection Branch to determine hazard ratings and associated fire bans and closures within their
respective municipalities.

It is important to understand the exposure to periods of high fire danger, as defined by Danger
Class IV (high) and V (extreme), to determine appropriate prevention programs, levels of
response, and management strategies. Creston is defined by the regional climate of the Interior
Cedar Hemlock very dry warm (ICHxw), Interior Cedar Hemlock dry warm (ICHdw), Interior
Cedar Hemlock moist warm (ICHmw2), Engelmann Spruce Sub Alpine fir wet cold (ESSFwc4)
and the Engelmann Spruce Sub Alpine fir wet mild (ESSFwm) biogeoclimatic units.

Fire danger within Creston can vary significantly from season to season. Figure 2is a
compilation of available weather station data within the Interior Cedar Hemlock very dry warm
biogeoclimatic unit (representative of Creston) that dates back to 1913 and provides a ssmmary

B.A. Blackwell & Associates Ltd. Page 10 3/21/2018
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of the total number of Danger Class V and VI-days from April through to October for each year.
This compilation shows that, within any given year, the fire danger can fluctuate substantially
from fewer than 42 days to over 103 days. On average, thenumber of Danger Class IV and V
days within the ICHxw is 74, or the equivalent of just over two months. Typically, the most

extreme fire weather occurs between the middle of July and the third week of August .

When reviewing the summary of Danger Class V and VI days it appears that, over the past 30
years, the number of high and extreme danger class days per year hadower and more variable

year to year compared to the years on record prior to that time.

The results of the weather data analysis show that, historically, fire danger in Creston has been

high or extreme for an extended period during the summer months. Complacency is an
inappropriate response to fire risk; management responses, in terms of fire prevention,

mitigation and response, should be adjusted in accordance with the level of risk.

ICHxwW
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Figure 2. Seasonal variability in the number of Danger Class IV and V-days as described by the regional

climate of the ICHxw.

A summary of historic drought codes provides a similar comp arison to Danger Class days and
reinforces the point that Creston experiences extended periods of summer drought (Figure 3). A
drought code that exceeds 500 is consi@red high and is associated with extreme fire behavior.
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Figure 3. Summary of historic drought codes in the ICHxw within Creston.
3.2 Fuels

Fuel classification was based on the Canadian Forest Fire Danger Rating System (CFFDRS). An
algorithm that uses input from Vegetation Resource Inventory (VRI) data was used to gain a
better approximation of CFFDRS fuel types for the study area. This typing (Map 2) is not meant
to definitively represent fuel type variation within the Town but does provide a better reference
point from which to make recommendations. Fuel type data has only been reported for an area
within 2 km of the town because this is the area to which potential fuel treatment funding
currently applies.

3.21 Fuel Type Summary

Table 1 and Table 2 summarize the fuel types by BEC Unit and area. A description of each fuel
type is provided in Appendix 1.

Table 1. Percentages of each fuel type within each BEC unit based on an area within 2 km of the
municipal boundary.

BEC Unit C3 |C4 |C5 |C7 |D1 | M2 | Ola | Olb | Non-Fuel | Total
ICHdm 44 | 2 8 14 |0 2 0 3 26 100
ICHdw1 48 |11 | O 11 |3 7 0 8 12 100
ICHxw 5 2 1 1 3 1 6 79 2 100
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Table 2. Summary of fuel types within 2 km of the municipal boundary.

C3 C4 | C5| C7 | D1 | M2 | Ola | Ol1lb | Non-Fuel Total

Area (ha) | 582| 128| 67| 161| 138| 79| 261| 3295 241 4,952
% Total 12 3| 1 3 3 2 5 67 5 100
3.3 Mountain Pine Beetle and the Impact on Forest Fuels

Similar to many communities in B.C., Creston is experiencing an outbreak of Mountain Pine
Beetle. Lodgepole pine is particularly susceptible to attack by Mountain Pine Beetle, and is one
of the major wood species harvested in the region.

From a fire perspective the current outbreak is a concern as it contributes surface fuels that
accelerate fire spread and fire intensity allowing fires to move more easily into the crowns. The
intimate relationship and cri tical role that bark beetles and fire play in natural succession of
lodgepole pine forests has been well documented. These forests, which occupy millions of
hectares in the Pacific Northwest, are generally even aged stands younger than 100 years old.
This is a result of periodic wildfires which follow high mortality from bark beetle attacks (Fellin
1979; Mitchell and Martin 1980; Koch 1996; Price 1991; Schowalter et al. 1981). These forests
have adapted to these natural rotations, which tend to repeat every 100 years. Recent examples
illustrating this cycle include the 1988 wildfires in Yellowstone National Park, the 1961 wildfire

in the Bitterroot National Forest in Montana, and fires in Washington and Idaho in 1994.

Mountain pine beetle outbreaks occur mainly in mature forests, which are 80-150 years old. The
outbreaks subside when most of the large diameter trees are killed. The dead trees then fuel
subsequent fires, which regenerate the stand (Amman 1990; Fellin 1979; Geiszler et al. 1980;
Price 1991). Ithas been hypothesized that these two agents of disturbance interact to maintain
the structure and function of pine forests. Fire regulates forest regeneration in space and time,
which is necessary for the pine beetle, and the pine beetle regulates the tunover of patches of
dead trees conducive to burning (Schowalter et al. 1981).

In the past, agents of disturbance were viewed as a threat to the health of the valuable forest
resource. Therefore standard policy has been to suppress all wildfire and eliminat e forest pests.
In pine forests, this has resulted in unstable forests, which are increasingly susceptible to
physical and biological stresses.

Mountain Pine Beetle mortality results in an initial short -term increase in stand level fire hazard
when trees are in the red-attack stage and for some time into the grey-attack stage while fine
fuels are still present in the canopy. Trees enter the redattack stage approximately one year
following infestation and turn grey approximately three years following infest ation. As needles
and small branches fall from the canopy and decompose, stand level fire hazard decreases.
After approximately ten years, the fire hazard begins to increase as bark begins to slough off the
standing dead trees (Manning et al.1982. Hazard then drops again until the beetle killed trees
begin to fall (approximately 20 years), at which point the fire hazard rises to high or extreme
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depending on the quantity and arrangement of fuel that results from the falling trees (Manning
et al.,1982).

Figure 4 shows a representation of the potential succession of fire hazard status following beetle
attack in a healthy stand. The healthy stand is represented with 35to 45% crown closure and
has a low fire hazard. The initial phase of pine beetle attack is the death of overstory trees with
retained needles and small branches (redattack and early grey-attack stages). In this phase the
standing dead trees input fine fu els to the forest floor (attacked stand) and the stand is a high to
extreme fire hazard. The loss of overstory tree foliage increases light levels to the forest floor
surface and results in a flush of understory vegetation including new seedlings that rege nerate
naturally (understory release). This flush depends on a humber of factors but is primarily a
function of available light, nutrients, moisture and the existing seed bank and plant community.
In general, fire hazard is lower during this phase. Over ti me, seedlings begin to dominate the
understory forming a contiguous sapling layer (seedling dominance) and bark begins to slough
off the standing dead trees (Seedling Dominance and Bark Sloughing). During this period,
hazard is thought to be elevated again due to the input of fine fuels to the forest floor. After this
phase, there may be a period of reduced fire hazard before the standing dead timber begins to
fall on a large scale. However, once the dead trees fall in large numbers, they create high inputs
of surface fuel (represented by the Young Pine Stand with Snags Falling). This is most likely
when the stand has reached its highest hazard with the combination of a contiguous fuel load
from the surface of the forest floor up and into the overstory canop y. These characteristics yield
a stand that is now highly susceptible to stand replacement crown fire.
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Red-Attack Stand

Expect:
- more frequent candling and crowning
Healthy Stand  Ignition of red foliage at greater distances due to radiant heat
- More abundant fire brands and greater spotting potential
ignificant fire growth in mixed stands
- Significant safety issues to all forest workers on or near fires in beetle kill

Low Fire Hazard (low severity)

Understory Release in Seedling Dominance and Bark Sloughing
Grey Attack in Grey Attack

Moderate Fire Hazard (low - moderate fire severity)

Young Pine Stand with Snags Falling

Expect:
. . . - more frequent candling and crowning
Seedling Dominance and Standing SNags Vo abundant fire brands and sreater spoting potenia
- Significant fire growth in mixed stands
- Long residence time
- Significant safety issues to all forest workers on or near fires in beetle kill

Coarse Debri Input

« ~ = :
Low-Moderate Fire Hazard (low-moderate severity) High- Extreme Fire Hazard (high fire severity)

Figure 4. Diagrammatic representation of fire hazard succession following mountain pine beetle
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influenced fuel moisture content. Assessment is based on physical fuel characteristics, such as fuel

arrangement, fuel load, condition of herbaceous vegetation, a nd presence of elevated fuels. The high,

moderate and low imply approximations for rate of spread, headfire intensity and crown fraction
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time of the burn. An intense fire may not necessarily be severe.
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Figure 5. Blowdown and breakage of dead pine contributes to fuel loading.

Modelling projections of the Mountain Pine Beetle outbreak (Eng 2004) suggest that, over the
next 15 years, the forests adjacent to the Town to the north and east will experience significant
mortality of lodgepole pine in the absence of any intervention (falling and burning or control
through harvest) (Map 3 and Map 4). Based on the discussion above it is expected thasurface
fuel loads will incre ase over the next 20 years and landscape level fire hazard in pine dominated
forests around the community will peak between 30 and 40 years. Any harvest within close
proximity of the Town, or tree removal within Town limits, should target mature lodgepole
pine to reduce the overall landscape level susceptibility. Any prescribed fuel treatments and/or
creation of firebreaks should focus on the removal of lodgepole pine. Taking this approach will
help to reduce the overall landscape level hazard and potentially limit the size and distribution
of the forecasted outbreak.

Recent beetle attack has been limited to the outskirts of the Town (to the northeast). The current
Mountain Pine Beetle outbreak within the study area is not significantly contributing to fuel
loadings and associated fire risk. However, properties along the north eastern boundary of the
town as well as the communities of Wynndel and West Creston, will be the most heavily
impacted by the outbreak based on the projections. Provincial forest cover inventories indicate
that stands surrounding these areas have a low to moderate component of susceptible pine. Left
unmanaged, these stands have a high probability of supporting moderate to high fuel loads and
will most likely follow the fire hazard succes sion outlined in Figure 4.

3.4 Historic Ignitions

The Ministry of Forests fire reporting system was used to compile a database of fires back to
1950 in the CWPP study areaMap 5 shows the ignition locations within Creston. The average
number of fires per year by decade is as follows: 195059¢ 5.1; 196669+ 4.1; 197079¢ 6.8; 1980
891 4.6; 199019994 5.2; 20002004¢ 7.8. The mgst significant fire year in recent history was 1967
when a total of 15 fires were reported in the study area. The years 1973, 1975, 1988 and 2000
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each had between 12 and 13 fires. The number of fires is significant and demonstrates the need
for fire management.

Table 3 summarizes fires that have occurred between 1950 and 2004 in the study area by size
class and cause (lightning and human caused). The ttal number of fires during this period was
297, of which 74% were the result of human causes. The remaining 26% of fire ignitions were
lightning caused. Ninety -seven percent of all fires that burned between 1950 and 2004 were
smaller than 4 ha, while only 4 fires were greater than 10 ha. The largest fire within Creston
since 1950 occurred in 1967 starting in West Creston and burning an area of 85 ha.

Table 4 summarizes fire cause by decade and provides some interesting insight into the nature

of fire within the study area. The number of human caused fires has out -numbered those

EEUUI EwWEaAawODPT T UODPOT wOT UOUT T wEOOWET BoeErBflighthing# OUD OT wO
caused fires rose in relation to human caused to 37%. The greatest decrease during that period

was fires caused by campfires, smokers and juveniles. On average there are 51 fires each decade
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continues, the number of fires is likely to outnumber that of any other decade since there have

already been 39 fires between 2000 and 2004. Overall, the majority of fires have been

inconsequential with the exceptio n of the 1967 fire that ignited by a powerline short circuit. The

next largest fire was caused by lightning in 2000 (25 ha).

Table 3. Fire history summary within the study area from 1950 - 2004.

Size Class (ha) Total N_umber Percent of Lightning Human
of Fires Total Caused Caused
<4 289 97% 75 214
4-10 4 1% 4
>10 4 1% 1 3
Grand Total 297 76 221
Table 4. Summary of fire cause within the study area.
Decade Lightning i Human® Industrial® Miscellaneous | Total by
Number | Percent® | Number | Percent | Number | Percent | Number | Percent | Decade
1950-1959 12 24% 26 51% 10 20% 3 6% 51
1960-1969 10 24% 7 17% 14 34% 10 24% 41
1970-1979 10 15% 32 47% 15 22% 11 16% 68
1980-1989 14 30% 15 33% 17 37% 0% 46
1990-1999 19 37% 8 15% 13 25% 12 23% 52
2000-2004 11 28% 18 46% 5 13% 5 13% 39
Total Years 76 106 74 41 297
1 Campfire, smoker, incendiary, juvenile set
2 Fire use, equipment, railway
3 Represents percentage of total fires for a given decade.
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4.0 The Wildland Urban Interface

communityy WE OE wb Uwl UE x| Piguke®.@éhen Eonfigud &idhé df theb/@lucan be
described as intermixed. Intermixed areas include smaller, more isolated, developments that are
embedded within the forest. An example of an intermixed interface is shown in Figure 7. In
each of these cases, fire has the ability to spread from the forest into the community or from the
community out into the forest. Although these two scenarios are quite different, they are of
equal importance wh en considering interface fire risk. Within Creston, the probability of a fire
moving out of the community and into the forest has an equal or greater probability of
occurrence compared to the probability of fire moving from the forest into the community.
Regardless of which scenario occurs, there will be consequences for Creston and this will have
an impact on the way in which the community plans and prepares for interface fires.

Figure 6. Wildland urban interface community define d by red border where the forest meets the
community.

B.A. Blackwell & Associates Ltd. Page 18 3/21/2018


























































































































































































