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-TRACT 

An analysis of backbuming on five fires in northem Manitoba has revealed that the cost 

of conventional wildfire suppression, or direct attack, can exceed the cost of backburning to 

secure fireline by a ratio of over 100 to 1. The fires analyzed occurred dunng the 1 995 fire 

season and al1 wwe large fires that had exceeded initial attack capabilities. Due to the severïty 

of the fire season, suppression resoutces wme stretched thin and backbuming 4th a helitorch 

became a strategy that comprised a major portion of each fire's suppression effort. 

Documentation of the fires ms adequate to permit an analysis of backbuming cos& for 

comparison with direct attack 

On four of the five fires, it was demonstrated mat backbuming cornprised less than 4% 

of the total suppression cost M i le  at the same time  las res~onsibîe for securing an equivalent 

amount of fireline as direct attack. When related to the cost to secure one kilometre of fireline, 

backbuming cos& rangeci from $81.00 ta $783.00 per kilometre as compared to $20,056-00 to 

$98,757.00 per kilometre for direct attack. One of the fires in the study was secured using 

backbuming as the only suppression technique. A total of 6.8 kilometres of fireline ~ m s  secured 

at a cost of $783.0 per kilometre, a relatively low expenditure M e n  compared to direct attack 

suppression. 

The cost effectiveness of backbuming can be ambuteci to three primary factors: 1 ) a 

relatively small amount of aircraft, equipment, and personnel are required to conduct a bum 

operation regardless of its size; 2) a large amount of fireline can be secured in a very short 

period of time thereby speeding up the suppression effort; and 3) the costs of backbuming are a 

function of time required to complete a bum and do not nse apprecïably as the sire of a 

backbum operation or fire increases. 
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Forest fire managers have a number of suppression tools available to assist in 

containing and extinguishing forest fim. Sophisb'cated lightning detedon systems, helicopters, 

air tankers, and a variety of o ü w  suppression equipment have permitted fire managers to detect 

and attack fires rapidly and effediveiy. Many of tbss  toais are reqxmsibie for significant Ieaps 

forward in fire suppression efficiericy which as a result has reduced the number of fires that 

historically wwld have bumed out-of-contrd causing widesQread destniction of forest and 

property values (Wein 8 MacLean 1983). Notvuiaistanding the improvements to suppression 

efficiency, large fires are süll phenornena that fire mamgers are faced Mai (Bailey 1985; Hurd 8 

McBnde 1985; Doer)rson 1985; Kincaid 1985; Pyne 1984). 

A recerit advance in suppression techndogy has been the deveîopment of the heiitorch 

(Photo 1). Initially developed in the 1970s for Che ignition of coastal slash bums in British 

Columbia (Quintilio et al., 1985), the helitorch is a specialized dnp torch that is siung and 

remotely activated from a helicopter using geiled fuel to achieve ignition (MerriIl 8 Alexander 

1987). Although the heiitorch has been availabie since the seventies, it has recently openeci new 

possibilities for large-scale backbumingl. a technique that is gaining popuîarity in the forest fire 

suppression field. By allowing a large volume of fire to be rapidly set from the air, the heiitorch 

has expanded M u m i n g  to a scale that at one time was impassible and unsafe to achieve 

using conventional hand-ignition techniques. 

' Backbuming, in the amtext of this paper, is a collective terni used for al1 suppression strategies 
that use intentionally set fire to remwe unbumed fueis from the path of an advancing fire. This 
includes backfiring, burning out, and burning off. These strategies are covered in Chapter 2. 

1 



Fire maMgers are now aMe to combat forest fires in m y s  that were at one time difficult 

to conceive. With favorable conditions, a helitorch can be used to knock d m  the head of a 

crown fire or steer it from its direction of spread. Convection columns can be "stood up" to 

improve visibility for air tankers and fires can be contained within the confines of inter-linked 

netwrks of natural fuel breaks (Photo 2). By using natural fuel breaks as a banier to fire spread, 

suppression costs can be significantly decreased by reducing the fire pefïmeter requinng 

traditional suppression action invdving grand crews, air support, heavy equipment, etc. 

(Quintilio et al. 1985; ETC 1995). This benefit has been recognized by many forest protection 

agencies and some have undertaken steps to incorporate the Mitorch into m i r  suppression 

prograrns (SFFMB 1995). Manitoba's Forest Fire Program has been no exception. 

The Manitoba Conservation Forest Fire Program introduced a Backbum Program into 

the provincial forest protection program in the sgling of 1 991. The objective of the program was 



to place experienced personnel in charge of provincial helitorch backbuming operations. Pnor to 

the Backbum Program, the heiitorch had bem used to combat fwest fires in the province; 

hmver,  this w s  inffequent and often had limited success. This was due, in large part, to a 

lack of reliable equipment, a paor understanding of backbuming as a suppression technique, and 

a iack of personnel experienced in applying prescribed fire (Roberts wrs. m m .  1999). If the 

helitorch was to be used effectively in the provincial forest fire program, a change in operating 

procedures vms required. In msponse to aiis need, the Backbum Program was fmed. A riew 

reliable helitorch w s  developed, and the responsibility for al1 provincial backbuming operations 

was appointeci to specialized Backbum Teams. 

Since the Backbum Program's inœption, Manitoba bum teams have b m  deployed on 

approximately 100 bum operatioris with in excess of 50 deployments occumng in the 1995 fire 



season. The high rate of use in 1995 can be atûibuted to the severity of the fire season Mich 

saw fire managers, faced with a shortage of suppression resources to fight multiple fires, 

frequentiy tel ying on backbum strategies as a means of fire contrd. The seascm pr~vided a 

valuable leaming experience for provincial helitorch persorinel, as thece were several 

opportunities to test the helitorch in a variety of differerit fire situations. The suppression results 

that were achieved on several fires exceeded fire managers' expectations, and mly recently 

have many begun to realize the utility of the heiitorch as a fire suppression tod. Backbuming 

with a helitorch is still a field in ils formative stages, and tMm is still much that can be leamed- 

Although the Manitoba 8ackbum Program has been a part of the provincial forest fife 

program since 1991, its introduction vms I d e y  and w s  initially on a trial basis. In fact, until 

the 1995 fire season, very few fire suppression personnel in Manitoba were even aware that a 

provincial Backbum Program existed. Consequently, acceptance and utilizaüon of backburning 

was slow. 

Due to the reiatively quiet entry of the Backbum Program into the provincial forest fire 

program, there has k e n  sornewhat of a subsequent need to 'prove" to both provincial forest fire 

managers and suppression personnel that backbuming on a large-scale with a Nitorch has its 

place in provincial forest fire suppression. lnitially many personnel w r e  skeptics who felt 

backbuming only bumed mare forest than it saved. This was an attitude borne ftom fxevious 

bad experierices with backbuming conducted by inexperienced personnel pflor to the 

development of the Backbum Program (Roberts pers. comm. 1999). Hwwer,  since the 

program has b e n  in place there have b n  an increasing num ber of -ans Mere 

backbuming has been used on different fires. The value of this strategy is dovuly becoming 

realized and its use has bem on the increase. 

In today's environment of fiscal restraint, them is mare pressure on fire managers to 

make decisions on the basis of economic justification. In many instances, if the economic 



values of the forest andior pmperty threatened by fire are not niorar the rnoney to put the fire out, 

the fire may be left to h m  and fun its course. This is particularly evident in Manitoba's 

Observation Zone wtiere fires are generally left to bum unless a significant value is aireateried. 

When developing a suppression pian, provincial fire managers must weigh a number of 

variables to develop the most suitaMe pian aiat wïll help bring the fire under contrd; one of the 

most important variables k ing  the cost. 

One of the main daims made by pmpomnts of backbuming is how a properly executed 

backbum strategy, under the right conditions, can reduce the arnount of fire perimeter requiring 

direct attack suppression themby decreasing total suppression cosk. Although this is a reiatively 

straightf0clll);hrrl concept, there is very liWe documented evidence to support this daim. In 

Manitoba, the only evidence is through Mwd-of-mouth and various individual eyewitness 

accounts of successful backbum operaüons. 

To date, an attempt to quantify and document the COSf-saving potential of backbuming 

on fires in Manitoba has not been completed. At present, provincial fie managers do not knaw 

the costs of backbuming in relation to direct d, nor is there a m e M  of making a 

cornparison. This type of information is important uihen evaluathg suppression options, in 

particular where there may be an opportunity to utilize backbuming to reduce suppression costs. 

Although cost is not the only variable that must be msidered when choosing suppression 

alternatives, it is one of the most significant, and it stands to reason that fire managers shouid be 

familiar with its cost-saving potential. 

Direct Attack is defined as a fire suppression mearod where the fire is attacked immediately 
adjacent to the buming fuel. Direct attack invdves the use of ground su-on c m ,  aerial 
attack, and heavy equiprnent to extinguish the fire pefirneter. 



The purpose of this study w s  to evaluate the cost-saving potential of backburning as 

compared to the method of direct attack suppression. Five case-study fires involving backbum 

strategies were evaluated to achieve the foilawing specific objectives: 

to document the objectives of the backburn strategy on each fire and discuss if the 
objectives of the bum plans wert? met; 

to detennine the amaint of fire perimeter secured on each fire by bath backbuming 
and direct attack sup9ression estabiishing each in relation to the total fire pefimeter; 

to calculate backbum and direct attack costs on each fire esbblishing the proportion 
of each in relation to total CO-; 

to calculate a comparative measure for direct attack and backbuming costs; and, 

to make iecommerrdations regarding the use of backbuming on the bais of 
suppression cost. 

1.4 Limitations to the Saidy 

Although there have been upwards of 100 separate backbum operations conducteci in 

Manitoba since the Backbum Program began, this study only researched five fies for the 

analysis. The reason for only using five fires can be attributed to a lack of documentation of fires 

that have included a backbum and direct attack strategy. The primary goal of the study was to 

make a cornparison of backbuming vs. direct attack; thus fires that had received both 

suppression strategies w r e  required. To accurateiy do a corn parison, it was necessary to knaw 

exactly where each strategy was used on the fire, what the suppression oôjjectives of each 

strategy m e ,  if the objectives were achieved, haw much fireiine was secured by backburning 

and direct attack, what were the costs, and numerous other bits of information. 

The five fires that wem chosen wwe the only fires with records that were documented 

=Il enough to contain enough information to permit the analysis. Formal documentation of 

backbum operatioris and recofding of day-tday suppression action are not a regular part of fire 

record keeping in Manitoba. Generally this information is documented in the persanal notes of 

suppression staff but does not f m  a part of the final fire record or file. Most records contain no 



more than a final point-fm fire report, payroll joumal records and a final map of the fire, which 

in some cases is incornpiete. A certain amount of information was obtained from the Manitoba 

Conservation National Fire Informatiari Systcm (NFIS) database sudr as fire wwther 

obsewations and costs; hawever, detailed records of aie suppmWon activity were gerrerally only 

availabie from field staff notes and aleir personal fecdlection. This was neœssary information 

that was required to separate the backbuming ftom direct attack suppression in ordef to make a 

cornparison. 

Forhinately the five fires chsen had eriough information to pennit the analysis 

Afthough the records wwe not entirdy ideal, the author w s  a member of the 6ackôum Team 

that conducted the backburning on each fire, which aided in recounting the events that took 

place as wll as the names and positions of fieid staff that also wfùed the fire. These oüw 

individuals provided valuabie information to fiIl the gaps where information and documentation 

was lacking. 

A second limitation of the study is that it only focuses on fires on which backbum 

operations m e  successhrl in meeting the suppression objectives that niwe set out prior to 

execution of the bum pian. It does not attempt to evaluate backburn operations that wem 

unsuccessful or did not achieve tbir suppression obectives. mefe is no question that 

backbuming may not aluiays be successful and there is a risk that a set fire rnay escape and 

result in more damage than if the bum was attempted. There have been instances viRiere this 

has occurred in Manitoba but these ha- in the 'eariy years" prier to the development of aie 

Backbum Program when large-scale backbuming with a Mitofch was not well understood 

(Roberts, pers. cornm. 1999). The main goal of the study w s  not to prove vvtreaier backbuming 

or direct attack was a better suwon option but rather to compare two effective suppression 

techniques in achieving a common objective; bfinging a fire under contrd. It is mcognized and 

must be stressed that backbum strategies are not -Me on al1 fires and require a special set of 

buming conditions and Hlieather that must be pmsent for a h m  to sucœed. 8ackbuming is not a 



replacement for dired attack but rather another tod availabie to today's fire manager that may 

be used in conjunction with other suppression techniques. 

As a final note, one of the primary objectives was to compare backburning to direct 

attack costs, there was no attempt made to compare the econornic value of 'valuesw (timber, 

pmperty, habitat, etc.) that were pIotected or may have been lost as a result of either 

suppression technique. The study focused only on suppression costs. 



AN OVERVlEW OF PIRE MANAGEMEW IN MANITOBA AND THE APPLICATION OF 
BACKBURNING IN FOREST FIRE SUPPRESSION 

2.1 Introduction 

Chapter 2 provides a bief overview of forest fire management in Manitoba, fdlowed by 

a discussion of backbuming and its appîicab'on in forest fire suppression. To assist in pîacing the 

helitorch and backburning into the coritext of provincial fire suppression, the chapter begins w-th 

a review of Manitoba's fire management pdicy and objectives, a description of provincial forest 

protection zones, and a brief discussion of initial attack, direct attack. and escaped fire 

suppression objectives. A discussion of backbuming objectives is provided in the latter part of 

the chapter, follaiiiied by a discussion focusing on specific applications of the technique Hihich are 

presented through a review of the three pnmary backbuming strategies that are presently used. 

2.2 Manitoba Formst Fin Manaamnont Policy 

Provincial forest fire management acüvities are the fesponsibility of the Operations 

Division of Manitoba Conservation. Forest fire suppression is conductecl at the district level 

under the direction of a Regional Duty Officer Hlho is resporisible for rexrurce allocation and 

preparedness planning activities in the region. The duty officer receives direction from the Fire 

Program, the administrative body responsible for fire management, located at the provincial 

headquarters in Winnipeg, Manitoba. 

Provincial fire management activities are directed by the f o l l dng  mandate: 
As the pnmary forest fire prptectitm agency in the province, the department 
has a mandate un&r the U/iMfims Act to diriactly p m v h  eWof support fire 
protecthn within the Buming Permit A m  and unofganried temitory and to 
assist in fim contrPl outside of these amas when necessary ~ W O T  
requested - subjbc? to availability of msoums and values at nSk. 

Poiicy Directive, PO 15 1 02, Manitoba Natural Resourœs, revised, 
January 1, 1998. (Manitoba Natural Resources 1999) 



Under direction of aie policy mandate, Manitoba Conservation Fire Program tries to 

meet three specific fores- fire management objectives: 

1. to pfotect Iife, pmpewty and other resouroes from uiildfires; 

2. to provide leveis of protection consistent with the values at risk; and 

3. to minimize total costs pius losses. 

The main priority is the protection of life. The majority of forest fires do not directly pose an 

immediate threat to people; aierefore, Manitoba's fire suppression activities primarily invdve 

protecting timber, property, and resource values. 

23 Provincial Fir, P m  R ' n u  and Initial Attack Obiuüvoq 

Manitoba is divided into three fire protection zones aiat were estabiished as part of the 

critetia used for decisian-making in detemiining aie nature of suppression msponse that the Fire 

Program may take on fires within the province. They include the Observation Zone, the Primary 

Protection Zone, and the Agricultural Zone (Figure 1). Fires in the Obsewation Zone are 

generaily left to burn unless a threat to life or pcopefty values wnants a suppression response. 

Agricultural Zone fires are the responsibility of a Rural Municipality or Local Govemment District 

and suppression action is only conducted upan request. The most significant portion of 

provincial forest fire suppression takes place in the Primary Protection Zone which makes up 

m uch of the HlwJded area of the province, and it is here where most of the province's 

commercially valwbie timber can be foünd. 

The Pnmary Protection Zone is further subdivided into priority zones that have been 

established on the forestry values at risk (Figure 1). The Departmerit3 response to a fire will 

largely depend on within which zone the fire is located; "red" zone fires are highest priority 

receiving an immediate initial attack "Green" zone fires are laiiiier priority, but initial attack may 

stitl be undertaken based on the values at risk and the availability of fire suppression resoufces. 

'Yellod' zone fires are considered intemediate in priority. 



Every fire season, Manitoba Conservation establishes a minimum base level of 

suppression resourçes throughout the pnmary protection area. This perrnits the Fire Program to 

be prepared for initial attack in the event a new fire is repocted. The provincial base level for an 

initial attack response time is 60 minutes from when a fire is reported. This is applicable when 

fire alert levels are low, and the time is reduced accordingly to 30 minutes or 15 minutes as the 

fire danger becornes more severe (Manitoba Natural Resources 1990). The shorter r e m s e  

tirne requires that more initial attack cmws and resources be placed in aiose areas urhere fire 

danger is the highest and where values at risk wrrant an immediate response. This is to ensure 



al1 newly reported fins are "hit hard and hit fast" and quickiy broüght und« corrtrol. The 

objective is to achieve this goal by the time a new fire reaches 1 -2 hectares in size (Manitoba 

Natural Resources 1999). 

Direct Attack is the primary mearod of wildfire suppression. It invdvôs the placement of 

ground c m s  on the fireline to physically extinguish the fire perimeter using pumps, hose, hand 

tools and other suppression equipmerit, which can Kiclude waterbombecs, a helicopter and 

bucket, and heavy equipment 

In the initial attack stages of a fire, the first suppression action will either be placement 

of an initial attack crew 4th suppression equipment on the fidine andor an M a l  attack on the 

buming fire perimeter with Hlaterbom bers. m i n g  on the fire location, the initial attack crew 

will amve at the fire by helicopter, fixed wing, boat, or vehide. Once at the fire, an assessment 

of the fire is conducted and an initial attack plan is formulated. A M e r  source close to the fire 

will be chosen which could incluâe a lake, pond, stream, wamp, or other source with a sufficient 

water supply, Hose is laid out and water is pumped from the source to the fire perimeter where 

the crew will undertake to extinguish the fire by surrounding it with hose mile putting out the 

buming perimeter. Once the fire has k e n  sumunded and the peflmeter has been secured, the 

fire crew will w r k  their way into the centre of the fire to exünguish, or mop up, the remaining 

hotspots until the fire is out. Generally, an initial attack crew will be replaced with an Emergency 

Fife Fighter (EFF) crew to compiete the mop up, but if the fire is relatively maIl  and can be 

extinguished rapidly, the initial attack crew will remain on the fire until it is out. 

When a fire is of a low to moderate intensity it can usually be extinguished relatively 

easily Ath ground suppression forces alone (Hirsch 8 Martel1 1996). Hmver ,  if the fire 

intensity is such that there is a poteritial for a fire to escape before a fire cfew can sunound it. an 

aerial attack with waterbornbers andior a helibucket may be useâ to ' c d  d m "  the fire 

perimeter to assist the graund crews. The decision to use an amial attack is generally made 

dunng the initial fire assessment prior to piacing aie ground c m  on the fire. Houever, in some 



cases when a fire poses a contfoi problem, an amial attaclr is called in after initial attac)c has 

commenced. 

The prirnary objective of initial attack is to contain and extinguish fires nihile they are 

small and easily handled with a relativdy srnall sumon effort Houiiever, if the fire weather 

and fuel cariditions are such that a fire cannot be contained with initial attack, or if a fire is simpiy 

too large to contain with one or hm crews, the fire suppression effort gr-. Additional gmnd 

crews will be required and will be pi- al- aie fire perimeter at different mer sources or 

intervals in an attempt to contain the fim. Containment is achieved when the crews 'tie in" Hnth 

each ot iw atound the fire perimeter which is simply when a crew meets up wiai the next and 

extinguishes the fireline in betumx~. More c r ~  are required as the lerrgth of the fire perimeter 

that needs to be exünguished increases. On very large fi-, it is not unreasoriable to have 

hundreds of personnel, numerous heîicopters, air attack. and heavy equipment invdved in ttie 

direct attack effort. When a suppression effort reaches such a large =le, a fire is corisidered a 

project and a project team overtakes the suppression effort A project, or overhead team, is a 

group of specialists trained in large fire suppression who take over the coordination of the 

suppression effort. 

The logistics of a pmject fire suppression effort are corn plex and require the coordination 

of tw large operations, the suppression function and service and suppiy function. The 

suppression function is a group of individuals concemed pnmarily with the planning and 

execution of the suppression plan mi le the serviœ and suppiy fundion serves as a support rde 

to suppression. Service and suppiy indudes, but is not Iimited to, the set up and operation of the 

base camp; administration and accounting; and coordinating the procurement and distribution of 

food, supplies, fire equipmemt, accommodation, transportatim, fuel, personnel, heavy 

equipment, first aid, comrnisary and anything eise required to keep the suppression effort 

functioning for a period of days or wmeks. Di& attack on a project scale, or smallef, is labor- 

intensive and is an expensive operatiori particulady if a fire is located in a remote location 

accessible only by air, as aircraft can account for over 50% of the total costs of suppression 



(ETC 1998; Manitoba Natural R w r c e s  1995). Placing ground creuis on a fire and providing 

support with aircraft is the pnmary reason wtiy direct attack costs are high. 

Fortunateiy, Manitoba's Initial Attacû System is wczessful in extinguishing most new 

fires at a maIl size and the objectives of the pvincial fire management policy are f reqmly  

met. However, if weather cociditions cause extreme fire bbvior ,  a fire can escape initial attack 

and the task of extinguishing fires becomes more difficul!. Fires that escape initial attack 

undergo an escaped fire/financial contd analysis which is a process that &ines altemative 

plans for suppression, their estirnated costs, the probability of sucœss of each suppression plan, 

and an estimate of the values at nsk. The Regiorial Director approves a plan before additional 

funds are committed to the fire. Once approved, a copy of the analysis is aemt to the Pfovincial 

Duty Officer who in tum ensures the Assistant Oeputy Minister of Operations Division and ttie 

Director of Headquartem Operations are kept informed of the situation (Manitoba Natural 

Reçources 1 996b). 

In an escapeci fire analysis, several alternative suppression strategies are ~m~idefed  

based on the situation at hand. Thse  could include abandonment of a fire, Iimited action, or a 

full-scale suppression attack. Abandonment usually occurs whem the values at risk do not 

warrant a response, and consequently supp-on action will not be taken. Haiiifever, if a fire 

requires a limited or "all out" attack, many options are umsidered. Limited is where only 

portions of a fire's perimeter are attacûed to protect values that may be thfeatened, whereas a 

full-scale attack is a commitment to su- an entire fire perirneter. 

Expenditures on suppression can be considerable particularly vvhen HRather conditions 

favoring extreme fite behavior mst for several days and a fire graiiiis to be very large. 

Therefore, the costs of the atternative strategies play a major d e  in Hihich alternative vvill be 

chosen. Strategies that appear to have the most potmtial to keep a fire from spreading mi le 

minimizinç suppression costs are generally the favored choice. In Manitoba, backbuming is one 



such strategy. Hanever, there remains hesitancy on aie part of m e  fire managers to consider a 

backbum operation as a suppression option. This is due to an incom piete understanding of the 

technique and how it can be applied to a suppression effort This ha3 resulted in missed 

opportunities to backbum wtien it wwld have been the most feasibie su-on alternative 

(Roberts, pers. m m .  1999). In many cases, backbuming is viewed as a last resact and the 

request for a Bum Team is made after the point where a backbum operatiori wuld have b m  

most effective. 

Fire managers have ahmys pondered the difficulties associateci with the task of 

containing a large fire. Containing such a fire invoives a large expemse due to the num ber of 

suppression resources that are required (Bnmn 8 Davis 1973). With reductions in fire 

suppression budgets, using backbum strategies has becme a viaMe option to keep these costs 

to a minimum (ETC 1995). 

Backbuming, also k m  as an indirect attack or fghting fire with fire, refers to a 

collective terrn used to descri be three forest fire suppression strategies: buming out, backfiffng, 

and buming off. Although backbuming techniques have been defined and described by various 

authors (Van Nest 1989; ETC 1995; SFÇMB 1995; AFS 1998; Menil 8 Alexander 1987; BCMF 

1984) backbuming in this mpat is descritmd in the cmtext of it% a~lication in Manitoba 

(Manitoba Natural Resources 1996a). The objective of backbuming is to use fire to consume 

fuel in the path of a fire t)rereby reducing or eliminating its spread potential. 

In forest fire suppression, the hetitorch is used to ignite another fire, Hlhich subsequenfly 

competes with the main fire for fuel. In the context of mis paper, backbuming uiill refer only to 

those operations that utilize the helitorch as the means of ignition. As previwsiy mentioned, the 

helitorch is siung beneath, and remotely operated from within a helicOptw, and when activated 

ernits a flaming Stream of a gelled gasdine or turbine fuel (Jet B) mixture that falls to the forest 

fioor. Globs of the buming mixture hang in branches as it passes through the treetogs thereby 



igniting the fueis ftom thet canopy to the graund surface within minutes devdoping a high 

intensity w l l  of flame. 

Photo3. A n e x n i p b d s n s ' s m n a i d  7 l œ m Y , n i s i s b ç i k d k î h ~ d ü œ p k t u w -  7?mdacîcüüwnaaR 
i s e v a e n t a s ~ b y I h s # d f 3 œ Y n a k e c d u n n s c d u n n s  A s h c ü œ ~ R ü œ m Y , ~ ~ ( t o ü œ ~ o c r t d  
t h e p i c t u m ) , R b ~ ~ . I ~ s m l h ~ i i d n R d c o d w f f -  n i s ~ m s a û u m u t ~ .  TnendnRwas 
~ s e d f O & 8 ~ ~ ~ ~ ~ ~ t h s ~ ~ .  n W ~ ~ ~ & k ~ @ ~ ~ ~ ~ f b t  
e n a b b d L h s b a c k b u n b b s ~ ~ I h s ~ d ~ p r w d n O i w i i d i w i i d  

One of the most important facets of successful backbuming is the utilization of a forest 

fire's convection indraft (Photo 3). When a fire bums and gathecs momentum its intensity 

increases and heated air and smoke rises building a coriveetion dumn. As the dumn 

develops, the hot, rising air is replacecl by an indraft of coder air d m  into the fire near the 

ground surface. The more intense the fire and larger the convection cdumn, the stmnger the 

indraft of coder air. This indraft effect can be dramatic on large forest fires, so much so that it 

has been observeci to crest w e s  on lakes in a fire's vicinity (Walker pers. comm. 1 995). Fire 

suppression persorinel, in effect, take aâvantage of this natural indraft p h m e n o n  when using 

backbuming strategies. Fires set inside the influence of the indraft are pulled taward, and bum 



into, the main fire eiiminating an intervening area of fuel. Altematively, fires can be set and 

made of such interisity that their indrafts can be used to influence a fire's qxead direction. 

Several options are availabîe. Houiiever, regardless of the strategy cfiosen, fire personnel must 

be familiar with the principles of fire behavior and how the interaction of an aerially lit fire can 

alter the character of a forest fire (Raaremial 1985). The secret to a sucœssful badrbum strategy 

is not completely in understanding the scientific pfincipies controlling MW it W S ,  but rather in 

how it is applied. 

The justification for using a backburn strategy is related to its COSf-effectiveriess and 

capability in helping to bring a fire under conttol uihen other suppressiorr options may not be 

feasible. In the only docurnented eviâeme found by aie author at the time of this Hinting on the 

cost-efficiency of backbuming, Quintilio et al. (1985) have suggested a rough estimate of 

backbuming custs of S3751km. This is a significanuy lw figure when cornpared ta direct attack 

costs of about $18,75û/km for the same length of fireline. Whether a cost saving of this degree 

will be achieved depmds entirely on the success of a backbum and if the objectives of a 

backbum strategy are met. These objectives indude: the utilization of natural fuel breaks for 

containing the f ie, siowing the head fire spread rate, reducing the spotting potential, altering the 

direction of head fire spread, improving visibility for airtankers on the fire front, and creating a 

sufficientl y wide fuel break where necessary (Van Nest 1989). 

Indirect attack using a backbum strategy is not required orr al1 forest fires. In general, 

most fires are surface types of low to moderate intensity and can be direct attacked and 

exthguished using ground crews, water bombers, helibucketing, and heavy equipment (Pym 

1984). Hmver,  one of the most wrnmon reasons for a fire's escape is the high fire intensity 

brought on by winds and croirini fire activity (Alexander 8 Cde 1994). In these sitmons, a direct 

attack is often not a feasiMe option f m  both an econornic and safety standpoint, and 



kkbuming becornes a viaMe altemative. Backkrming is possible and best accomplished 

under extrerne buming coriditioris uihere a complete rernoval of fuel can be achieved (Photo 4). 

In general, the specific objectives a f i e  manager wilf wnt to achieve on a large fire will 

dictate the type of backbum strategy that will be used. These could indude buming out, 

backfiring, or buming off. 

By far, the majority of backbuming stfategies that are conducted can be referred to as 

bumouts. Buming out is defined as: "A fire suppt 'e~~bn operation whem fire is set ahmg the 

inside edge of a contruï lÎne or natural ba-r to consume unburned fuel betwwn the line and the 

fire perimeter, thereby rieinfomng t h  exisfing Iine and speeding up the mtmi  effort " (MerriIl & 

Afexander 1987, p.4). A bum out strategy is generally used when unbumed fuel exists beniireen 



a fire's edge and a natural &mer (Photo 5) or an estaMished mtd line. The objective of 

buming out is to remove both the surface and aerial W s  and with it, the potential for the fire's 

edge to flare up, build mornentum, and jump the contrd Iine. 

In theory, oie ideal place to conduct a burnout is on the upwind side of a fire where the 

prevailing wïnd Mouus a w y  from a mtrd line and taurard the fire. A backbum fire can be lit 

along the inside edge of a control Iine, which in tum sQreads into the main fire under the 

influence of the prevaiting wind. By burning wt the fuel, the ris)< of a potential fiare up can be 

prevented should the wirrd shift and MW in the opposite direction at a later time. 

Bumouts can also be conducted in situations whefe the uiind is not from a favorable 

direction. Experienced bumers can create their own indraft to pull a strip of set fire into the 

main fire regardless of the wind direction, provided the ambient And speed is not excessiveiy 

strong. This is d o m  by "lighting up" the exisüng fire with the Mitorch. A strip of fire is set along 

the existing edge of the main fire, and as the stnp builds in momentum, released heat serves to 



'Wke up" the fire edge which subaequently begins to h m  with increased intmsity. A powrful 

indraft is created by the dit fire edge, and if the indraft is stronger than the prevailing wind, it 

can be utilued for buming out and directing the set fie against the wind. 

When using the above procedure, the heat of the fin? must be maintained to prevent loss 

of the indraft. Lighting consecutive sûïps paraIlel to the fire edge starting adjacent to the fire and 

working out toward the control line accomplish mis. The distance be-n strips is variable and 

ultimatel y d m s  on the buming conditions, which, in tum, influerice the strengai of the indraft. 

A final strip is then lit adjacent to the inside edge of the carrtrd line. Because the finai sbip is 

under the influence of the indraft, the last of the unbumed fuel is consumed betuRen the second 

last and final strip, and the outer fire edge of the final stn'p backs against the indraft until it bums 

up to the edgeof the coritrol line. If ail goes well, the fire stopsat the control line due to an 

insufficient arnount of fuel required for the fire to continue its spread. In many cases, furttier 

suppression action is not required and a fire can often be left to go out on its own (Photo 6). 

By starting the bumout strips close to the fire after "lighting it up", a burner can keep an 

eye on the progressh of the bum. If a bumer chooses only to Iight up the fire edge and 

subsequently light a strip adjacent to the contrd line, there is a possibility the bumout may fail. 

This could happen by o ~ e ~ m a t i n g  the influence of the indraft. If the prevailing winds wre 

stronger than the indraft, and blew in a direction a w y  from the main fire, the n d y  lit fire couid 

get out of wntrol and possibly make the situation m. For this reason, bumours, which are 

conducted when the prevailing winds are not f m  a favorable direction, will generally be carried 

out by re-lighting the fire edge and progtessively bumirtg out tomrd the control line as descri bed 

previously. This insures the indraf& effect has an influence on the aerially lit strip fires throughout 

the burnout's duration. 

The Mdth of the control line used in buming out is variabie. Creeks as n a m  as 30 

centimetres have been used (Roberts, pers. comm. 1999). The necessary requirement is that 

the control lire f m s  a break in the fuel, thus only Hihere fuel bridges the break can a fire 

potentially escape. Grass-covered beaver dams pose a particular proMem on many creeks used 



for contrd Iiries as the dams provide a path for the fire. Therefore, these amas may require 

ground suppression, buckeüng, or M e r  bombing to prevent a fire's escape during a bumout 

Hovuever, by studying the bumout area to umducting the bum, potential escape points such 

as these can be noted and the appropriate action can be taken. This could include wetting down 

the escape points (e.g., using wter bombers, ground crews, or helihcketing) p*or to conduding 

the bum. Altemativei y, another option may be keeping a h e l i w e r  with a bucket on standby to 

hit these spots if required after the bumout commences. 

One of the main requirsmerits for a sucassful burnout is that buming conditions must be 

such that a set fire will spread, preferabiy nn-th eriough interrsity to remove both surface and 

aerial fuels (Van Nest 1989). If a cornpiete remwal of the aerial fuel is not achievable due to a 



high foliar moisture content or moderate to high humidities, a surface bum may be al1 that is 

required. Without the surface fuel the potential for crown fire activity is reduced, as this fue4 is 

required to gerrerate heat needed ta initiate crauniing (Van Wagner 1977). W i M  the cmwning 

potential, there is virtuaHy Iiffle risk that a fire can escape. Only under extreme buming 

conditions, or when ttre controi line is fairly namm is there a potential that high winds or flaming 

slash can generate firebranâs or radiant heat sufiicient to ignite fuels across the line. 

2-rn 

Backfifing is a technique that is used to knock the head of a moving cmwn fire out of the 

forest canopy thereby slowing the fire and reducing the distance it spreads. Backfiring differs 

from buming out in that it is used on the active (lee) side of the fie (Figure 2). Heat, paor 

visibility, and turbulence are more swere on this side of the fire; thus, corrduding a backfire 

strategy invdves a higher eiement of risk By definition, a backfire is a fire that spreads, or was 

set to spread, into or against the wind (MerriIl 8 Alexander 1987). In effect, buming out against 

the wind as described earlier is a form of backf~ring. 

When used in crown fire suppression, backfires are lit within the indraft influence in f m t  

of the head (or heads) of an advancing fire (Figure 2). The backfire is d m  into the main fire 

against the prevailing wind and as the hm, fires move t m r d  each dher, the converging walls of 

flame cause the wind-tilted convection d u m n  of the head fire to "stand up" vertically. A high- 

intensity wall of flame rises into the air as the fires meet, which within minutes, un'll disappear 

leaving a smddenng surface fire. The net effect is bat a backfire removes fuel and oxygeri 

from a c m  fire and temporwily kncicks it dam f m  ttie canopy. Resîdual heat from the main 

fire will continue to maintain the indraft and hoîd the new leading edge of the backfire on the 

surface for a period of time. Evetntually, the prevailing a n d  will overcome the residual heat 

indraft, fanning the outer edge of the backfire. The fire may once again climb into the canopy 

and take a fun; hmmver, when this accurs, a new backfire can be lit to repeat the prooess and 

knock the fire ciam again. This pracedure can be repeated continually and it can effectively 



hold a fire from advancing a large distance during aie buming pefïod. Altematively , badtfiring in 

this manner can be used to 'Lvalk" a fire to a conbol line in much the same umy as the stnpfinng 

method of buming out against the wind (Roberts pers. comm- f 999). By uralking a fire to a 

control line, the fire reaches the mtrd line with less intensity, and it may be to prevent 

it from king ovemtn. 

In addition to knocking d m  a crown fire, backfiring can also be an effective vmy to 

improve visibility for airtankers. This is accomplished by "standing up" the convection column as 

descnbed eatiier. The effect is that smoke, which previously cutied over the leading edge of the 

fire due to the ambient wind, is entrai- in the vertical convection d u m n  leaving the fire's 

edge exposeci. The improved visibility and ' M e d  chun' flame frorit can allow airtankers to 



attack the leading edge of the fire, which prior to the backfire may not have been possible nor 

effective due to smoke and/or the firets intensity. 

Standing up the cocivediori coiumn also serves to d u c e  spotting. Firebrands 

previously cam'ed short distances horizontally by the And get lofted up wïth the column and 

extinguish before they can s a e  on unbumed fuel (ETC 1995). This can be particularly effective 

in preventing a fire from jumping a large bamer such as a lake or wuide river. 

A final advantage of backfiring is the ability it provides for altering a fire's spread 

diredion in the event that a particular value is in the path of the omxmiing fire. A bumer can 

change a fire's spread direction by strategically igniting intense fires in the vicinity of the 

advancing head. Stmg indrafts frwn these fires can exceed the prevailing wind and pull the 

head fire off its main direction of spread. By maintaining the indraft with succesive fires, the 

head which once threôtened the vatue no longer spreads taiiimrd it, and in effect becomes a 

lover-intensity flank fire which can then be possiMy attacked with air tankers or some other 

suppression means. 

A major differemce between -ring and buming out is aie amount of planning 

involved in the operation. Although vaflous authors and publications (MerriIl 8 Alexander 1987; 

Van Nest 1989; ETC 1995; SFFMB 1995) state that burning out is a routine and small scale 

operation compared to backfiring, this is not the case. Backfiring is visually more spectacular 

and involves a higher elernent of risk than bumirtg out, hmever, it is used less frequently and on 

a significantly smaller scale (Roberts, pers. comm. 2000). Burnouts are an offensive strategy 

that require extensive planning and are often conductecl on a scale of kiiometres. BacMiring, on 

the other hand, generally does not exceed a scale of a few hundred metres and is a defensive 

tactic that is used when a fire takes a fun and suppression persorinel want to try and stop or slaw 

the advance of the head(s). 

A fire run is not easily predicted; therefore, backfiring is diffiwlt to plan. It is an option 

that is used infrequently because it requires a bum team in place during the period Wen a fire 

has the most potential to take a nin. Ideally, a bum team should be on site as s m n  as a fire 



escapes initial attacû. After the first buming pen'od, the= are generally few backfiring rn'dcnm 

due to residual smoke f r m  the fire (Robert, pers. comm., 2000). 

2 . 7 ~  Bornina Off 

Buming off is rnuch Iike buming out in that it is a pianned offensive strategy. Buming off 

is sirnply a backbuming operation that invdves the ignition and consumption of islands of 

unbumed fuel within the perimeter of a fire (Merrit18 Alexander 1987). Buming off is a smaller 

operation than buming out, and it is generally conduded during mopup. The objective is to 

femove any unbumed fuel that may have the potential to fiare up at a later tirne and produce 

firebrands that may cause spotting beyorid the extinguished fire perimeter. 

2.8 Summay 

Backburning, although having the potential for use on its a i ~ 1  in certain circumsbnces, is 

not a replacement for other methods of fire suppression. A slKxessful backbum requires specific 

w ther ,  fuel, and buming conditions to be effective; conditions that may not always be present 

on every fire. As a result, there will be times when the technique cannot be used. 

Several factors must be taken into consideration before a backbum strategy is 

undertaken. For example, the wather and buming conditions must be such that an aerially lit 

fire will ignite easily and sustain combustion to remove both c m  and aerial fuels. High 

humidity and fuel moisture content will not allaw this to be achieved, and consequently a bumout 

may not wric. Similarly, high wind speeds can cause turbulent conditions in front of a fire 

making it too dangerous to get within the effect of the indraft and backfiring may not be possible. 

Backbuming frequently involves flying close to the heat of a wildfire; therefore, a helicopter pilot 

experienced in flying in such conditions is a m t y .  Buming conditions, weather, and pilot 

competence are only a few of the fadors that must be considered. The bum plan, availability of 

follow-up suppression resources, airtanker coordinatim, and gmnd crew placement are other 

things that must -ve attention. By no means is this an exhausted fist, many other factors are 





3.1 Summay 

This study invdved the evaluation of backbuming and direct attack suppression on five 

case-study forest fires from the 1995 fire season. The primary focus of the study w s  to do a 

comparative analysis of the costs invdved with both types of suppression focusing on the cost- 

effectiveness of W m i n g .  Four of the five fires that wem examined invdved both 

backbuming and direct attack Mile orie of the fires invdved backbuming as the only 

suppression method used. 

3.2 m O d 8  

The primary method used to achieve the -fit objectives of the study was a thorough 

review of records and data maintained by the Manitoba Conservation Fire Program an the fires 

in question. Primarily, suppression cost expenditures, fire wather information, and logistical fire 

action information fonned the bu1 k of the data required to permit the analysis. Information 

sources for the data included the provincial Fire Program's National Fire Information System 

(NFIS) database3, Environment Canada meteOIOlogical records, file records and other related 

documentation, fire personnel field notes, informa1 interviews with personnel involved in the 

respective fires, and persona1 notes and recollection4. 

To permit a cornparison of backburning vs. direct attack suppression costs, it vies 

necessary to chmse fires that used both suppression techniques and separate the costs of each 

on the fire. In the curent record keeping system of Manitoba Conservation, individual records 

for backbuming and direct attack suppression costs are not separatecl. All suppression costs for 

a fire are lumped together and are recorded into the f d l d n g  cost categofies: aircraft, 

The National Fire Information System is a fire managernent compuW program used by 
Manitoba Conservation for tracking fire expenditures, fire ureather information, resource 
allocation. and various other fire-rdated activities and costs. 



Emergency Fire Fighter personnel, equipment and supplies, equipmerit ml, and total fire 

COSfS. 

The first step in comparing backbuming to direct attack utas to separate the co6t of each 

suppression met- on each fie- As backbuming generally invdved very few aircraft (usually 

the ignition heliwpter and possibi y back-up bucketing support), personnel, and supplies, the 

most pracücal method to separate the costs associatecl with each s u ~ m  method tms to 

calculate backbuming costs from the total fire c d  and assume al1 other costs w r e  asxJciated 

Ath direct attack. This  las a valid assumption as al1 suppression costs in the absence of any 

backburning would have been entirely for direct attack 

To calculate backburning custs, it uras necessary to detemine the aircraft hours and the 

equipment and supplies used to d u c t  the backbum. This information was provided through 

field records of the bum operation and the persmal notes of the author, Bum Team personnel. 

and other individuals invdved w i ü ~  the fire. Once the amount of resources required to conâuct 

the backbum wwe detennined, it was possible to calculate the associated costs using data from 

the provincial Fire Program's NFlS database. Payroll cos& for Bum Team mernbers and 

Manitoba Conservation staff were not included in the study. This paymil information is not 

recorded in the NFlS database- Only casual hire fire fighter payroll expenditures are recorded. 

Direct attack costs w e  calculated by subtracting the calculated backbuming çosts from 

the total fire costs. As mentioned above. this calculation was made under the assumption that 

total fire costs w re  cornprised of both direct attack and backbuming. 

It should be noted that there may have been minor costs associated with backbuming 

that may have been missed and were not included in the calculatim of backburning. For 

example, there w r e  cos& associatecl tnith obtaining the helitorch fuel and delivering the drums 

to the mixing site whether it be via vehicle or aircraft. However, due to a lack of records, it was 

impossible to calculate these costs and include them as part of the backbuming. Consequently, 

they wuld be considered as part of the direct attack costs. As menti&, these costs were 

4 The author is a member of the provincial Backbum Team that was responsiMe for the planning 
and execution of al1 backbuming on each of the case-study fim. 



considered minor, and as the study resufts will show, t h y  became insignificant wheri camparing 

the costs of the twu suppression meaiods. 

To compare backbuming with direct attack costs in any meaningful way, a common unit 

of measure was required. The unit of rneasure chosen w s  the cost per kilometre of fireline 

secured by each suppression technique. A unit mparing the cost per hectare -Id have been 

inadequate simply because the site of a fire does not refiect the amount of suppression required. 

Large fires do not necessarily cost more than small ones to put out particularly if a significant 

amount of the fire goes out on its m. For this reason, it was felt that comparing the length of 

fireline secured by backbuming and direct attack wuld produce a more meaningful result. The 

main objective of fire fighting is to secure a fire's perimeter to stop it from spreading, thus it was 

reasonable to compare the length of fireiine secured by both methods. The area covered by the 

fire was not a factor. 

Detennining the fire perirneter secured by backbuming and direct attack invdved 

reviewing fire maps kept in the individual fire files and those from fireline personnel. In general, 

these records wm very poorly kept a d  there existed no more than a final fire map showing only 

the perimeter location. To deiineate the ùackbum-secured from direct attack-secured fireline, it 

was necessary to consult with inâividuals invdved in the fires and the backbum. 

Calculating the length of fireline secured by both suppression methods required digitizing 

the fires into ARC VlEW GIS format and outlining backbum and direct attack secured areas. 

Using the distance measurement features of the GIS program, the length of fireline secured by 

eac h method was accu ratel y calculateci. 



Chapter 4 

DATA ANALYSIS 

A Review of Five Case Study Fires 

4.1 Summary 

This section outlines the resuits of the suppression cost analysis of backburning on the 

five case-study wildfires. In addition, a comparison with dired attack costs on each fire has also 

k e n  compfeted. Total fire costs are listed, and a cost/kilometre for backbum and direct attack 

secured fireline was calculated for each suppression method. 

The five fires in the study have al1 been documented using the same format with each 

case study being comprised of three sections. The first section of each study is the Background. 

The purpose of this section is to provide a b ie f  history of the fire and details such things as the 

location, fire weather observations, observed fire behavior and values at risk. This sets the 

stage for the secofid section of each fire. wtiich is a brief summary of the suppression strategies 

that were used. 

In the Suppression section of each case study, a brief description is provided of both the 

backbum and direct attack objectives on the fire, comments on the outcome of the backbuming, 

and a measure of the fire perirneter secured by both direct attack and backbuming. The final 

section of each case study is a Suppression Cost Companson. It is here where a cornparison of 

the costs involved with each suppression rnethod was calculated. Total fire suppression costs 

are listed and both backbum and direct attack costs are broken down into as much detail as was 

possible from the records that were available. A suppression costkilometre was calculated for 

backbuming and direct attack to provide a comparable measure of each suppression method for 

securing one kilometre of fireline. 

The description of each case study fire has been completed in a point fonn format. This 

format was necessary due to the iack of records availaôie for each fire. It was not possible to 

outline daily dired attack objectives and accomplishrnents, In several cases it was impossible to 

interpret what had exactly happened on each fire on a day to day basis. Records for each fire in 



many cases wntained no more than a one page final fire report containing only point form 

information on location, pnority zone, fire size, etc.; a copy of the firefighter payroll joumals; and 

a map of the fire, which in many cases was incamplete and did not have a detaited record of 

crew placement or a record of the daily fire spread. For this reason, the point form format to 

descnbe each fire was chosen. An atternpt to describe m a t  occurred on each fire in a 

chronological order would have been no more than speculation. The author was involved with 

backbuming on each fire, wtrich aided in completing each case study; however. where there was 

doubt as to what had occurred on each fire, additional information was provided through personal 

communication with other individuals involved on the fires. This proved to be valuaMe for 

confiming the records that were available and for filling in any gaps where information was 

rnissing . An accurate record of the costs for each fire was available, but it was the details of the 

suppression strategies and accornplishrnerits, particularty dired attack, that were lacking. 

Regardless, enough data could be compiled to achieve the objectives of the study and provide a 

reasonably accurate analysis and comparison of the cos& of backbuming versus direct attack. 

Where possible, maps are used to illustrate the fire location, bumout and backfire areas, and the 

fireline secured by both direct attack and backbuming. These serve to assist the reader in 

understanding the suppression adivity that took place on each fire. 

The following fires are the subjeds of the case study analysis: 

1. The 1995 Girouard Lake Fire - backbuming and direct attack 

2. The 1995 Sickle Lake Fire - backbuming and direct attack 

3. The 1995 Fox Mine Fire - backbuming and direct attack 
4. The 1995 Metcalf Bay Fire - backbuming and direct attack 

5. The 1995 Eaton Lake Fire - backbuming only 



4.2 CASE STUDY 1: GIROUARD LAKE F I E  Wo61Q 

Ignition Date: June 19, 1995 

Ignition Sou-: Lightning 

Location: 55" 31' 00" x 10l0 27' 00" 
Located approximately 16 kilorndres south of aie community of Pukatawgan (Figure 3). 

Priorfty Zone: Red 

Fuel Typo and Tomin: 
60% C3 - Immature Jack Pine 
10°h 01a - Grass and shrub covered mmmp and ldands 
30% C2-Boreal Spruce 

Fire was located in typical Precambrian Shield terrain characferized by combined forest-covered 
and exposed rock ridges sunoundecl by lawlying muskg. 

Temp %Rh WD WS Rain FFMC DMC DC ISI BU1 FWI 
16.0 77.0 90.0 19.0 O 88.5 39.2 319-9 9.0 60.0 22.6 

Obsewd Fii, Behrvior. 
Intermittent torching. PredominanUy surface fire. 

Spread Potentirl: Unlimited 

Values at Rhlt (Figure 4): 
a) Community of Pukataiivagan locafed approximately 6 kilometres north of the fire. 

b) 1,000 000 cubic mettes of merchantable timber east of the raihivay tracks near 
Rafter. Estimatecl value, $25,000,000. 

C) Railway bridges east of the fire. 

li) SUPPRESSK)N SUYMARY 

Date of Initial Suppmsmion: June 25, 1995 

Date of Control: July 30, 1995 

Calld Out: August 19, 1995 





Railroad 6 O 6 12 Kikmeters 

Girouard Lake Fire 



Suppression Stmtqy: 
The first suppression activity on the fire was backburning to secure the riorth and wst  flanks of 
the fire. Follawing mis, direct attack suppression ms used to secure the east and south flanb. 

Backbum Dato(8): June 25-27, 1995 

Backbum Objoctivae: 

June 25. lm (Figure 5) 
Backfiring 
The first activity on the fire cmsisted of backfiring which occurred on the norai flank of the fire 
near the rail& tracks. The main objective of the backfiring w s  to slow the fire's progress to 
the north and try to flank the fire into CN rail tracks and prdect the fish camp at Paiinstik 

A cold front passage at approximately 15:50 switched winds from 160" to 300. nie fire had 
moved east in several piaces wiai aie *nd shift and jumped the raiiway tracks. Backfin'ng vms 
used on the noRheast side to prevent spotting over the Churchill River and also to slow the fire's 
progress to aie east. 

Bumout (Figure 5) 
As the wind shifted, the moire cleared on norai side of the fire. It had burned up to the Churchili 
River in places and had jumped to a large island. A bumout vms cociducted to achieve the 
following objectives: 

1. to bum out fuel alorig Pukatawagan and Highrock Lakes in areas wtiere fire had not reached 
the banks on its own; 

2. to bum off the remainder of the idand where fire had spotted; and, 

3. to straighten the fireline south of PaAstik for direct attack to cut off the fire from the fish 
camp. 

June 26. lm (Figure 5) 
Bumout 
The main objective was to sewre approximately 15 kilometres of fireline on the northwest and 
west side of the fire ôetween Pu-n Lake and Morin Lake. 

Sune 27. 1996 (Figure 5) 
Bumout 
The main objective was to secure approximately 14 kifometres of fireline on the souüwest side 
of the fire along a creek system beClliieeri Girouard and Morin Lakes. 

Fin, Wx Observation8 at Burnout: 

June 25 (1 300 hm) 
Temp %Rh WD WS Rain FFMC DMC bC ISI 8UI FWI 
17.0 59.0 135 13.0 O 88.0 60.1 278.5 6.2 78.0 19.8 



Railroad 6 O 6 

Burnout Area 
Girouard Lake Fire 



June 26 (1 300 hm) 
Temp %Rh WD WS 
27.0 32.0 180 12.0 

June 27 (1 300 hm) 
Temp %Rh WD WS 
21.0 38.0 360 12.0 

Fin, site prior to brckbum (Ha): 

Final firi, size (Ha): 

Total pdmaUr kngth (km): 

FFMC ûMC OC ISI BU1 FWi 
91.5 65.1 286.8 9.6 83.1 28.0 

FFMC DMC DC ISI BU1 FWI 
91.3 68.7 294.0 9.4 06.7 28.2 

6ackbum socund pdmeter (km) (Figure 11) 54.1 

Comments: 
June 25 (Figure 6) 
Bpckfim 
Prior to the And aift ftom the coid front passage, backfïring w s  successful in siawing the fire's 
spread toward the fish camp and preventing spotb'ng mer the Churchill River. H m e r ,  it was 
flot possible to flank the fire into the railway tracks due to the wind shift and the fire jumped the 
tracks behARen Pawîstik and Rafter. 

Bumout 
Al1 buming out w s  successful. The fireline ~ i a s  secured to the Churchill River in the northeast 
corner. The island vuhere the fire had jumped was bumed off and secured. Firdine was 
straightened south of the fish camp and secured with ground crews immediately follawing the 
bum. 

June 26 Bumout (Figure 6) 
Ail buming out was successhrl. The fireline betHRen Pukatamgan and Morin Lakes on the 
northwst flank of the fire was secured and did not require any fdfowup suppression. 

JuneumoM (Figure 6) 
Al1 buming out was successful. The souttiHiiest corner of the fire wâs secured betwwn Morin and 
Girouard Lakes. Fdlow-up suppression was not required. 

Direct attack dates: June 25 - July 30, 1995 

Duration of di- athck: 35 days 



t i r e d  Attack secured firdine --v- 
7 O 7 14 Kiimeten 

1 
B a c k b u m  seçured fidine - R a i l r d  

Final Girouard Lake Fire 



Dimet Atbck O ~ ~ œ :  
The main objective was to secure the fire perimeter on the south and east side of the fire from 
the north shore of Girouard Lake to H i g h m  Lake Mth gmnd su-on and air attack The 
primary objedive was to prevent the fire's qmad to the east into the merchantable timber east 
of Pawistik. The Mwth and west primeter wefe secured by buming out and did not require direct 
attack suppression. 

Direct aUack iscured psrtmeter(km) (Figure 11): 52 

Percentage of total ~~ 39% 

Ignition Holitopbr 
SeIl 2068 (CF-ZSJ) 
19.6 hours @ $650.00/hour 

Hoiicopbr Fuoi 
2,295 litres @ S 0.63511itre 

Helitorich Fud 
Gasoline - 3075 litres @ $ 0.497Aitre 

Petrolgd Gdling Agmt 
120 litres @ $ 11 .Wlitre 

Aircm 
Rotary and Fixed Wing 

Air Attaek 
Air Tankers - CL 21 5 
Bird ûog 

Service and Supply Corb 



TOTAL SUPPRESSîûN COST: S 1,059,988.00 

DifœtAlt.ck 
TOTAL COSTS: $11042,836.00 

PERCENTAGE OF TOTAL: 98% 
COSTIkm (52 km): $20,056-00 

Bukbuming 
TOTAL COST S: $li,O52.ûû 

PERCENTAGE OF TOTAL: 2Or6  
COSTlkm (54.1 km): $31 5-00 



4.3 CASE STUDY 2: SlCKLE LAKE PIRE W06#n 

Ignition Date: June 20, 1995 

Ignition Source: Lightning 

Location: 56" 34' 16" x 1 Oô0 33' 19" 
Located appmximatdy 25 kilometres souaieast of Lynn Lake, Manitoba (Figure 7) 

Priority Zone: Green 

Fuet Type and Tomin: 
60% C3 - Immature Jack Pine 
30% 01a - Grass and shrub covered suiamp 
10% C2-BorealSpruce 

Fire was located in typical PrecambMn ShiaM temin characfefized by corn bined forestavered 
and exposed rock ridges sumwinded by lanr-lying muskeg. 

Fire W-ef Observations at lgnidkn (Naon Wx): 
Temp %Rh WD WS Rain FFMC DMC OC ISI BU1 FWI 
28.0 45.0 130.0 19.0 O 88.5 39.2 319.9 9.0 60.0 22.6 

Obsewed Flre Behavioc 
Intermittent c m  fire at head. Surface fire with intermittent torching at flanks and rear. 

Value8 at Risk (Figure 8) 
a) Community of tynn Lake. 
b) Sickle Lake Lodge appmximatdy 6 kilometres southwest of the fire and the lodge 

outcamp on the north end of Sickle Lake. 
c) Closure of highway 391. 

Date of Initial Suppression: Julie 21, 1995 

Date of Control: U n k m  

Calleci Out: August 19, 1995 





SuppnF.lon Sbrbgy: 
The fire wms considered a fimited action fire. The main afea of coricem vms the south flank of 
the fire. Direct attack  las focused on the south flank ô&mm Sickle Lake and Beatty Cted< as 
wll as the noraniiiest corner of the fire (Figure 8). A kirnout took place nine days after initial 
suppression to secure a large portion of the fire perïmeter to natural barriers on the north and 
east flanks. 

6ackbum 0-8): July 2, 1995 

Backbum Objocüvœ: 
The main objective was to secure the east and north flanks of the fire to natural barriers Ath a 
burnout. The west side was secured by SiMe Lake and the south w s  being held Ath ground 
crews and air support. The fire had bumed close to both the Keewatin River nofth of the fire and 
Beatty Creek to the east. The focus of the bumout was to use Beatty Creeû and the Keewatin 
River as a bamer to secure the fire al- the entire east and noRh flank (Figure 8). 

F i r ~  Wx 0bwn.tkin rt Buniout - July 2 (1300trr~): 
T m p  %Rh WD WS Rain FFMC D(LIK: OC ISI BU1 FWi 
28.0 45.0 130.0 19.0 O 88.5 39.2 3t9.9 9.0 60.0 22.6 

Comments: 
Ali buming out ums successful. The entire fireline on the riorth and east side of the fire was 
secured by buming out to the Keeuiatin River and Beatty Cteelr (Figure 9). There wre two 
small areas Hlhere aie fire haâ crossed the coritrol line and required direct attack suppression 
(Figure 10). The fire had jurnped the control line prior to the burnout and ms not actiorred until 
the burnout was completed. 

Fim site pdor to backbuming (Ha): 12,774 

Final fim s& (Ha): 15,850 

Total pedmotef kngth (km): 68 

Backbum 8ecured perimeter (km) (Figure 10) 33.6 

Percentage of total pdmetmc 4Q0h 

B) Direct Attack 

Direct Atbck Datm8: June 21 - unknauni (records unavailable) 

Du ration of Direct Attack: Unkmnmi (records unavailable) 



6 O 6 12 Wometers 

Roads 
Direct Attacked firelhe 
Sidrk Lake Fire prior to badtkrning 





6 O 6 12 iûbmeten 
Direct Attadr sewred firelrie 

B a c k b u r n  seaireci firefine 
IJBkY Enal Sidde Lake Fire 



Direct Attrn=k Objocth88: 
The fire was consiâered a limited fire. Suppression actiori was coricentfated on aie south 
flank near Sickle Lake Lodge. A srnail segment of perïmeter was actioned on the northwest 
corner of the fire to prevent spread towarâ the community of Lynn Lake. Suppression resources 
wre iimited due to multiple fim. 

Direct attack 8ocumâ perïnwtw (km) (Figure 10): 19.0 

IgnMon Holbptor 
&Il 2068 (CF-ZSJ) 
6.1 hours @ $650.00 

Helicoptw Fuoi 
71 3 litres @ S0.635/litre 

Helitarch Fud 
Gasoline - 820 litres @ S 0.497Aitre 

Petrolgd Goîling Agent 
32 litres @ $ 1 1 .Wlitre 

Aircfaft 
Rotary and Fixed Wing 

Air A î t u k  
Air Tankers - CL 215 
Bird ûog 

Service and Supply Cwts 

Equipmont Rmtal 



m e  ALbck 
TOTAL COSTS $377,447.00 

PERCENTAGE OF TOTAL 99% 
COSTIkn(19.0 km) S 19,665.00 

~ u m i n g  
TOTALCOSTS $5180.00 

PERCENTAGE OF TOTAL 1 % 

COSTIkn (33.6 km) $154.00 



1) BACKGROUND 

ignition Date: May 30, 1995 

Ignition Source: Lightning 

Location: 560 38' 18" x 101° 42' 23" 
Located approximateiy 47 kilornetres swttmiest of Lynn Lake, Manitoba (Figum 11). 

P n o m  Zone: Green 

Fuel Type and Temin: 
30°h C3 - Immature Jack Pine 
10% C4 - Mature Jack Pine 
30% C2-Boreal Spru~e 

Fire was located in typical Precambrian Shidd tenain characferired by combineci forestwered 
and exposed rock ridges sumxinded by IWying rnuskeg. 

O ~ w d  Fife Bohavior: 
Full crown invdvernent at head. Intermittent torching at flanks. Rear mainly surface fire with 
intermittent candling. 

Fire Weethef Ob+.rvetionm at Ignition (Noon Wx): 
~ . m p  . % ~h 1 WD ws min FFMC , DYC OC 1 ISI BUI FW ' 

Spread Potentirl: Unlimited 

Values at Rhk (Figure 12): 
a) Community of Lynn Lake located 44 kilornetres to the mdhea!9t 
b) McGavock Lake Lodge located 12 kilometres to the souttieast 
c) Several cottages on small lakes between the fire and Lynn Lake. 

II) SUPPRESSK)N SWMARY 

91.7 26.0 

Date of Initial Suppmasiorr: May 30, 1995 

45.1 

Date of Control: June 3, 1995 

ô4.6 284.8 1 14.2 30.0 1 320.0 

Called Out: July 15, 1995 

32.2 19.0 1 O 

Supprœsion Stmtogy: 
Initialiy, suppression activity was entirdy direct TM bumouts ~iere conducted on 
separate days to secure the west and south flanks of the fire to lakes and creeks. The north 
flank of the fire was secureci with direct attack Three places in the bumout a m  required fdlaw- 
up direct attack to provide a contrd Iine whem natural barriers wm abserit. 



m a l s  100 O 100 
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Direct AUack Datas: May 30 - June 10, 1995 

Ouration of Direct Atbdr: 12 Days 

Direct Attack Objectives: 
The initial objective was containment of the entire fire perimeter. The fire took a few runs to the 
south and southeast rnaking coritrd difficult Line was overmn and CM had to be pulled on the 
south flank (Figure 12). Once the decision to bumout the south and west flanks of the fire uras 
made, direct attack facused oir securing the norai and east flanks. 

Total Fim PorinWw (km): 22.1 

Percentage of Total P.rimetec 42% 

Backbum D-8): June 1 8 2,1995 

Backburn Objectiva: 

3une 1,1995 
A bumout on the west flank of the fire m l d  be used to secure approximately 2 kilometres of fire 
perimeter into the Laurie River (Figures 12 & 13)- 

June 2,1995 
The main objective was to bumaut from the Laurie River along the norlheast shore of Tod Lake 
to McWhirter Lake and along a creek system up to the east Rank of the fire. A successful bumout 
wuld secure the entire souai petimeter except for three areas where a fuel break did not exist. 
Direc? attack was required in these areas (Figure 14). 

F h  Wx Obuwations at Bumout: 

June 2,1999 (1 500 Hrs) 
FWI 
23.4 

ISI 
7.9 

BU1 
76.4 

DMC 
55.6 

FFMC 
90.4 

OC 
305.3 

Rain 
O 

Temp 
24.2 

.!Rh 
36 

WD 
180 

WS 
11.0 



-M 2 O 2 4 Kibmeters 
D r a  Attacked fidirie as aT June 1.1995 
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prRrtottisbumOut N a ( b l t r s ~ o i ~ ~ k n n o u t ~ s n d a i s l t s h s l h s t w d s b s t w h s n ( h s n i i s l b d c a ~ n ,  
the SOUbhSOUbh 





- Roads 2 O 2 4 Kkmalers 
Direct Atîacked firelim (pfehmaR) - June 2 - 1 
Fox Mine Fite - June 1 @m) 
0 Fie growth Jure 2,1996 



Fim sizo prior to k k b u m  (Ha): 1,216 

Final fi re sir .  (Ha): 2,304 

Total fim pwimotmr (km): 22.1 

June 1, W9S Bumout 
The bumout was successhil in secuflng approxirnately 2 kilometres of fireline al- the Laurie 
River on the wuest flank of the fire (Figure 13). Direct attack  las not required in the area after aie 
burnout. 

The south flank of the fire remairied hot and needed to be secured. The success of aie bumout 
initiated a decision from the werhead team to bumout the south flank the fdlm-ng day. The 
bumout w l d  double the sire of the fire but niouid secure a significant amount of fireiine. Direct 
attack wuld mly  be required in aime areas where a natural fuel break did not exist. 

June 2,1995 Bumout 
Winds were fofecasted to be swh?ast at 15-20 kph. On site urinds were souttnrirest at 15 kph. A 
southeast wind w l d  have beerr optimum. With swthmst winds it was necessary to backfïre in 
some domwind locations and flank the fire on the south and east sides. This vms k m  before 
the burnout commenced and was d i s c u d  with the Suppression Boss. The green light ums 
given. 

The bumout was sucœssful and secured a~proximately 7 kilometres of fireline on south flank of 
the fire. Ground c m  were uçed in the airee areas whre a natural fuel break did not exist 
The ground crews established a uiiet line prior to the bumout and extinguished the fire in theif 
areas shortly after the bumout vms compieted. This w s  the only direct attack support required 
and compnsed approximateiy 1 kilometre of aie fireline in the bumout area. The fire WB 
brought under contrd the fdl&ng day (Figure 15). 





2 O 2 4 Kibrneters 
- Roacb 

Dired Aîtack secured fireline - Badtbum secued firdine 
Find Fox Mine Frre 



110 SUPPRESSK)N COST COYPAWSON 

Ignition Wicopkr 
Bdi 2066 (CG-EKM) 
6.3 hauts @ $235.00/hour (Coriûact rates) 

Hdicopbr Fud 
737.0 litres @ S0.635iiitre 

Hditomh Fud 
Gasdine - 1435 litres @ S 0.497/litre 

Paiolgd Gdling Agmt 
56 litres @ $12.5û/litre (estimated) 

A i r c m  
Rotary and Fixed Wing 

Air AUuk 
Air Tankers - CL 21 5 
Bird Dog 

Fim Fighting Pwwnnd 

Ssnrice and Supply C08.t. 

Equipmt Rental 

c) Total Suppmsshn 

TOTAL SUPPRESSK)N COST: S 31 7,205.00 

PERCENTAGE OF TOTAL 99% 
COSTiûm (9.2 km) S 34,122.00 

Baekbuming 
TOTAL COSTS $2893.70 

PERCENTAGE OF TOTAL 1 O h  

COST/km (8.8 km) $328.00 



4.5 CASE STUDY 4: METCALF BAY FlRE 

Ignition Date: May 29, 1995 

Location: 56" 24' 00" x lûûO 53' 00" 
Located on a large peninsula on Granville Lake approximatdy 40 kilometres vmst souaiwest of 
the community of Leaf Rapids, Manitoba (Figure 17). 

Priority Zone: Green 

Fuel Type and Terrain: 
100% C2 BomalSpnice 

Fire was tocated in typical Precambrian Shield terrain charaderized by combined ~~~ered 
and exposed rock fldges surrounded by lW ying muskeg. 

Fim Weather O ~ a t b n s  at Ignition (Noon Wx) 
Temp %Rh W ü  WS M i n  FFMC DMC DC ISI BU1 FWI 
12.5 54.0 135.0 8.0 O 87.3 32.1 î66.1 4.3 49.4 11.7 

Obsewd Fin bhavior: 
Full crown involvement at head. Intermittent torctiing at flanks. Rear mainly surface fire Ath 
intermittent candling. 

At approximateiy 1300 hours on M2y 39 'chz -Ard increased to speeds betweeri 17-23 kph out of 
the north. The fire took a run in çeveral piaces and w s  observed to spot up to 500 metres. 

Spread PotenCial: 
The fire was located on a very large peninsula on Granville Lake (Figure 18). The sunounding 
water reduced the spread potential in al1 areas except urtiere the peninsula extended from the 
mainland. Hawever, numerais large islands in close proximity to the peninsula provided a path 
to the mainland. With the buming coriditions observed and the spotting that occuned, the water 
afforded little protection to the fire's spread. Spread potential on the mainland was unlimited. 

Values at Rhk: (Figure 18) 
a) Community of Granville Lake (22 km south of fire) 

b) Aesthetics (Shordine of high-use sport fishing lake) 

c) Community of Leaf Rapids (40 km northeast of fire) 

II) SiJPPRESSK)N SUYMARY 

Date of Initial Supprsuion: May 30. 1995 

Date of Control: 3une 14, 1995 

Called Out: August 6, 1995 





Metcalf Bay Fire - May 31 



Supprmuion S-y: 
The main strategy vms to contain the fire uiithin the amfines of the peninsula. Although the fire 
was in lowvalue timberand m a  lawpriocity, it could not be abandoried. It was too eariy in the 
fire season and had the potenhial to spot to the mainland if left unatteclded. Eventually the fire 
wuld be a threat to the communities of Leaf Rapids and Granville Lake. 

Suppression w s  primarily backbuming mbiried with direct attack Backfifing was used to 
prevent spotting to the mainland in the initial stages. A burnout was used at a later date to 
remove an approximate 500 meûe sûip of hiel amnd the entire shoreline of the peninsula to 
reduce spotüng potenüal to the mainland. A direct attack uias required to secure a contml line 
where the peninsula extended from aie mainland as a natural fuel break was not mailaMe in this 
area. 

ûackburn -8): May 31, June 1, 10 8 11, 1995 

May 31 
The fire took a run in several places taward the south. BacMiring was required in front of the fire 
betwen Kosapactrekaywinasinne Lake and the shoreline of Granville Lake. The main priofity 
w s  to prevent the fire from spotting across the chain of isiands to aie mainland and threaten the 
community of Granville Lake (Figure 19). 

A bumout was started on the west side of the fire. The objective was to secure the fire perimeter 
across the painsula in the area Hlhere it extended frorn the mainland. The small creeks and the 
shorelines of Dobbyn and Watt Lakes were used as a contml line and a dired attack with ground 
crews was required in areas where a fuel break did not exist. The burnout began late in the day 
and could not be compieted priw to da&. 

June 1 
The main objective was to cornpiete the burnout on the nmthmst side of the fire from the 
previous day. 

June 2 - 9 
Approximately 10 millirnetres of min fell on tfle fire the night of June 1 and into the moming of 
June 2- Backbuming was not an option with the buming conditions mat f o l l d  and the Bum 
Team was released- The fire had grçniini a considetaMe amount during the day on June 1 Ath 
several runs to the north . The fire had bumed to the shore of Granville Lake and vms no longer 
a threat to spot across the lake to the souai. In addition, the fire was secured along the paftiori of 
the peninsula attached to the mainland. 

The entire fire perimeter on the northeast and east side of the fite remained hot and still had the 
potential to escape off the peninsula with southwest winds. The fire was still lw priority and did 
not receive apptoval for a large expendihire on suppression. Ground cmm used to secure the 
west side of the fire w r e  moved into a few spots on the east side but were later pulled Hthen the 
perimeter heated up and took a run in several places to the northeast on June 9 (Figure 20). 

An escaped fire analysis MS completed on June 9 and a Regional decision u a s  made to bum off 
the entire peninsula. The Bum Team was re-called that nigM and arrived at the fire the moming 
of June 10. 



5 O 5 
Metcaif Bay Fire folom'ng bad<burn - May 31 
aimut Area - May 31 
June 1 Fie Growth 





June 10 & 11 
The main objective w s  to bumout the d r e  shoreline to secure the fire ta the peninsula almg 
the east and south shore. The bumout invdved tying the fire into aie shore where possibie and 
buming a 500-700 metre hiel break along water's edge. Eliminating the fuel along the  eni insu la 
shoreline removed the potential for fire to spot to the maintand and the centre of the periinsula 
was left to h m  ai its &m (Figure 21). 

Fire Weathu 0~~ at Burnoutlercldim: 
May 31 (1600 hm) 
Temp %Rh WD WS Rain 
20.5 43.0 45 6.4 O 

June 1 (1700 hrs) 
Temp %Rh WD WS Rain 
20.9 39.0 180 5.4 O 

Jung 10 (1600 hm) 
Temp %Rh WD WS Min 
25.8 21.0 O 11.5 O 

Jung 11 (1500 hm) 
Temp %Rh Wb WS Rain 
29.8 20.0 315 5.7 O 

Fire size prior to hkbuming (Ha): 

Final fin, sire (Ha): 

Total Fire Petimetw (km): 

FFMC DMC 
91.3 41.3 

FFMC DMC 
90.7 44.8 

FFMC DMC 
93.7 37.7 

FFMC DMC 
94.7 43.5 

ISI 
7- 1 

ISI 
6.2 

1st 
12.7 

ISI 
11.0 

Fwl 
19.1 

FWI 
18.0 

FWI 
28.3 

Fwl 
27.1 

Backbum wcuroâ pdmeter (km) (Figure 22): 88.1 

Percentage of total perimeter: 58% 

Comments: 

May 31,1995 
Backfirm 
Backfiring was successful in siowing the head fire spread south of Kosapachekaywinasinne Lake 
and preventing spotting to mainland. f he fire did spot to islands in tuio places; a smafl island 
bumeâ off compieteiy; and another small spot started on a larger island but w s  quickly 
extinguished with hand toois. A maIl  trapper's cabin bumed alorig nortti shore when a wind 
shift caused by a passing thunder cd1 direded a head fire tomrd the cabin. A burnout around 
the cabin was considered but it required a fire pump and hose to wet dowm the cabin and area 
prior to commencing. The equipment cwld nat amve on the scene in time and the main fire 
consumed the cabin before the burnout could be attempted. 



Dimt Attack 3ew;sd firdine 
&rrnot&Area-Jum 1 0 & 1 1  
Fin iocatiai prior to June 1 0  & 11 bumout 



5 O 5 10 Kibrneters 

Direct Attack secured fireline - Backbum çecured fineline 
Final MetcaK Bay Fire 



Burnout 
The bumout vms succe&ul in securing fire perimeter to cfeeks and ground crew lines on the 
northwest side of the fire. Howwer, there ums not enough time to finish the burnout and it 
campleted the next day. 

June 1,1995 
Bumout 
Minor clean up and ampietion of the bumout area from the previous day. The bumout was 
successful in securing the fireline. The ignition helicopter and Burn Team W ~ W  SBCOnded for 
backbuming on Fox Mine Fire #105-042. 

June 10 & 11 
Burnout 
The entire perimeter of fire was successfully secured Wth the burnout and back-up direct attack 
support whefe the peninsula extended f m  the mainland. The entire peninsula ws nd bumed 
off. Only a wide enough fuel break to prevent the fire frorn sQotting to the mainland uas b u W .  
Once the shordine and the mainland urwe secureci, the fire was left to burn on its m. 

Direct Attack Dates: May 30 - July 8.1995 

Duration of Direct AttPck: 15 days 

Direct Attack Objectivas: 
The initial direct attack strategy uws to cut off fire fforn spreading to the mainland on the 
nor'hwst side. This strategy was combined wïth the burnout to estaûlish a control Iine across 
the peninsula where it joined the mainland. 

The fire perimeter was secured on the south and uRst side foilowing the min on June 182. An 
attempt was made to direct attack appmximatdy 17 kilomettes of the fire perimeter on the Mxth 
and east side but was later abandorred uRien extreme buming conditions returned. Dired attack 
objectives were then focused on providing back-up support for the burnout in areas where a 
natural fuel break did not exist. Pnmarily in the norttnriiest Secfor of the fire where the peninsula 
extended to the mainland. 

Direct aUack socured p8fimoter (km) (Figure 22): 1.9 

Percentage of total perimatmr 1% 



111) SUPPRESSK)N COST COYPARYSON 

Ignition Mko- 
Bell 2068 (CG-€KM) 
14.6 hours @ $235.00/hour (Contract rates) 

Helicoptw Fuel 
1708 litres @ S0.6350nitre 

Mitorch Fuoi 
Gasdine - 2870 litres @ a0.497Ilitre 

PaFolgd Gelling Agent 
112 litresa S 11.Wlitre 

Aifwwt 
Rotary and Fixed Wing 

Air Attack 
Air Tankers - CL 21 5 
Bird Dog 

Service and Supply Gort. 

TOTAL SUPPRESSION COST: $194,821 -00 

D l W A r a C k  
TOTAL COSTS $187,640.00 

PERCENTAGE OF TOTAL 96% 
COST/km (1.9 km) $98,757.00 

Buckbuming 
TOTAL BURNOUT COSTS $7,181.00 
PERCENTAGE OF TOTAL 4% 

COSTlkm (88.1 km) $81.00 



4.6 CASE STUDY 5: EATON UKE F IRE Hû5-251 

Ignition hte: June 27,1995 

Ignition Source: Lightning 

Location: 56" 36' 23" x 101" 02' 35" 
Located approximately 27 kilometres south of Lynn Lake, Manitoba (Figure 23). 

Priority Zone: Green 

Fuel Typa and Temin: 
60% C3 - Immature Jack Pine 
30°h Ola - Grass and shrub covered m p  
10% C2-BorealSp~ce 

Fire w s  located in typical Precambrian Shield terrain characferized by combined forestavered 
and exposed rock ridges sunaunded by lawlying musûeg. 

Obsenred Fife Mavioc 
Full c r m  invoivernent at head. Intemiittent torching at flanks. Rear mainly surface fire *th 
intermittent candling. 

Fire Wmthw Ob6orvrfioni at Ipiiitkn (Nom W): 

Spmad Potential: 
Unlimited spread potential to the norai and south. The north ws considered high priority for the 
potential threat to Lynn Lake. The south vms of no concem. The spmad potential to the east 
was limited by the 1993 Finch Lake bum and to the west by a 1989 burn. 

Values at Rhk (Figure 23): 
a) Community of Lynn Lake 

Date of Initial Suppmdon: July 3, 1995 

bC 
369.0 

Temp 
17.0 

Date of Contml: July 3, 1995 

FFMC 
89.5 

Called Out: July 15, 1995 

DYC 
62.5 

Suppression Stmtqy: Burnout strategy only. No direct attack suppression. 

FWI , 
35.9 

ISI 
' 16.2 

%Rh 
55.0 

BU1 
87.8 

WS 
28.0 

Wü 
320.0 

Rain 
. O 





Date@): July 3, 1995 

0bjeeüv.r: 
The main priority was to eliminate spcead potential to the north. The primary objective vms to 
use a creek system to the mth of the fire as a control line and bumout between the 1993 Finch 
Lake bum to the east and the 1989 h m  to the urest (Figure 24). A sucœssful kirnout wwld 
secure the m t h  fiank of the fire and diminate any potential threat to Lynn Lake. Spread to aie 
south was of no concem and with Iimited east and uRst spread in the dd burns, the fire could be 
left to bum and be monitored. 

Fire Size at lnitkl Suppmdon (Ha): 

Final Fire Size (Ha): 

Total Fim Pdmotmr (km): 

F in  W.eth.r O k . n . t i o n s  at Bumout - July 3,1995 (1600 Hm): 

Backburn Sscumî Perimetef (km)(Figure 26): 6.8 

Pementage of Total Perimetar: 18% 

~ e m p  
16.0 

Commenîs: 
The bumout was successful. The north flank of the fire ~ l a s  secured beîwem the Finch Lake 
and 1989 bums (Figure 25). Buming achieved a complete removal of surface and aerial fuds 
and was completed in 6.3 hours. No fdlow-up su-on was required. The fire vms 
monitored and left to go out on its own (Figure 26). 

6) Direct Aüack 

No direct attack action required. 

n ~ h  eui ~m 
101.5 1 21.4 

min DYC 
73.9 , 

. WD 1 ws FFMC 
88.8 

M: 
4ûô.0 A 36.0 

r ISI 
- 5.7 330 f 9.0 0.0 



5 O 5 10 Kibmetm 
Eaton Lske prior to backbun - July 3 ' 
1993 Finch Lake Bum 
0 11989 Burns 



5 O 5 10 Kikmeters 
Burnout Area 
€atm Lake pnor to backbum - July 3 
1993 Finch Ldre Bun 
0 1989 Burns 



5 O 5 10 Kibmeters 
B a c k b u m  secired fudine 1 

Find Eatm Lake Fire - July 15,1995 
1993 Finch Lake Burn 
0 1989 Burns 



111) SUPPRESSüW COST SUYMARY 

Ignition Wicoptw 
Bell 2068 (CF-ZSJ) 
6.3 hours @ $650.00/hour 

Hdicoptw Fuoi 
737.0 litres @ SO.635Aitre 

Heiitomh Fud 
Gasoline - 820 litres @ S 0.497flitre 

Petmlgd Gdling Agont 
32 litres @ S 11.06Aitre 

Aircraft 
Monitoring and remnaissance. 

TOTAL SUPPRESSiON COST: $7,742.00 

T Of  AL BACKBURN COSTS S 5,325.00 

PERCENTAGE OF T O T M  COSTS 69% 
COSTlkm (6.8km) $783.00 



Chrptor 5 

RESULTS AND M8CUSSK)N 

5.1 Rmum 

The results of the cornparison of m m i n g  to direct attack suppression costs are 

summarized in Tabie 1 and Figures 27 & 28- 



Backbuming is an extmmeiy COSf4fedive technique for securing firdine Men 

compared to direct attack. In al1 of aie case studjeg W w e  backkrming was used in 

conjunction Ath direct attack, backbuming #xxnrnted for l es  than 4% of the total 

suppression cost. The €atm hice Fife w s  an exception as backkwning wes the m l y  

suppression technique used. On aie Eaton Lake Fire, backbuming compriseci 69% of the 

total custs. The remaining 31 % of the cos& wfe  -ated with fecmmissance flighb to 

monitor the fire follawing the bumout 

Although backbuming coniprïsed a smdl portion of totd suppressiorr CO&, it has 

been s h m  that it was used to secure a significant amant of fireline on each fire, on 

average, approximatd y -% of the total adiorred fireline. Again the €atm Lake fire was 

the exception as backbuming was only used to secure a maIl length of fireiine h i l e  the rest 

of the fire was left to burn. Backburning only becured 18% of the toW fire perirneter, 

howiever this was the only area of coricem on the fire. 

When the cost to secure one kilome$re of fidine by backbuming and by direct a t k k  

is corn pared, the COSf~ffecüveness of backburning is very evident. For example, 

backbuming was used to secure ap~roxirnately 40% of the total fire perimeter on both the 

Girouard Lake and Fox Mine fires. This  las approximately the same amount of fireline 

secured by direct attacl< on the same fires. Using these fires as an example, costs ranged 

beheen $20,056.00 and $34,12200 to secure one kilmetre of fifeiine Hnth direct attack 

compared to $31 5-00 and $329.00 to secure one kilomeûe of fireline with backburning. 

When represented as a ratio of costs per kilometre, direct attack costs can exceed 

backburning costs by over 100 to 1. The anaîysis of the Metcalf Bay fire shmmd that this 

ratio can be as high as 1200 to 1. Houtmer, this was high because there ums a 

considerable expenditure on dired aitack on a piece of fireline that had to be abandoned 

when it ums ovemn. The costs assdated with the abaridoned direct attack were 

incorporateci into the calculation of total di- aaack costs, and since only a small arnount of 

fireline was secured by this method (1 -9 km), the direct attack cust per kilometre ws 



n Costa 



very high for the Metcalf Bay fire. A ratio in the range of 1-200 to 1 would be a more 

conservative estimate for most fires invdving both hckbuming and direct attadc 

Obviously, any reduction in the amant of fireline requiring direct attack can resuit in 

a considerable reduction in total suppression costs. It -Id be difficult to calculate Wat 

suppression costs m l d  have bem on each fire had a backbum strategy not beeci used. 

One c m  only speculate where a direct attack may have taken place as it is not k m  where 

the fireline wwld have been when one unnild have been attempted. lt -Id be wcmg to 

assume that if hckbuming secured a givm amount of firdine that aie same amount of 

direct attack wwld have ben prevemted; it -id be more or les. Howwver, one can be 

confident that total suppression costs would have been significantiy higher on each fire if 

direct attack was the only suppression technique used. Without backbuming, there wwld 

have been more fireiine to secure by direct attack and it is likely that containment of each 

fire w w W  have taken a longer pen-od of time. 

Although direct attack suppression ums not used on the €atm Lake fire, the fire was 

included in the study to demonstrate that under ideal conâitims, backbuming can be used by 

itself to secure a fire at a relaüvely low cost A total of 6.8 kilometres of fireline m e  

secured at a cost of $783.00 per kilometre, a cost still u d l  below direct attack A direct 

attack on the Eaton Lake fire, if one had been used, wwM likdy have resulted in total 

suppression costs being at least an order of magnitude higher than the actual costs mat were 

incuned with bacbuming. It is interesting to note that on ail the fires where a combination 

of backbuming and direct attack wwe used, the costs to secure one kilometre of firdine by 

direct attack exceeded the cost of the entire backburn operation for the fire. 

The cost effectiveness of backbuming can be attributed to three pnmafy factors. 

These include: 

1) A Ai amount of equlpnmt w mquiIi)CI ta conduet 8 

brckbum opuaüon. On each of the case study fires, the only equipment required for the 



backbum -cm was a ligM M i m e r  (Bell 206 Jet Ranger), a Mitorch cEw qmms, an 

appropriate amount of drummed heiitorch fuel and gelling agent, ~~ fuel and 3-6 

personnel. This is a standard equipment and personnel requirement for backkiming in 

Manitoba and has k e n  the coclfiguraüoci used on numerous backôum Operatioc#i regardiess 

of the size. Ttierefore, the cost to mobilue a Bum Team and equipment to a fim is dativdy 

constant, inexpensive, and is not depwîant on the sire of the badrkirn opefation. Backôurn 

costs, however, uiill increase if additional hdicopters are required for siinging helitarch fuei to 

the mixing site, or Hltren waterbombers and helibucketing are used to reinforce a cocltrol line. 

Direct attacl< costs are comiderab(y higher than backbumirig simply due to the 

nature of mis type of suppression. Direct attack is lw- intmsive and invdves deploying a 

large number of persorinel and supporting them with amial attack, t r a n ~ o n ,  equipment 

and supplies required to cornpiete the task of securing fidine. A'I this equipment and 

r n a n m r  m e s  at a high cos&, which increases as the size and duration of the -on 

effort grows. 

2) û8ckburning tm lm u W  fo ncum 8 / a m  ammunt of ffWine in 8 WaüWy 

short period of ffm. As iliustrated by the case study exam ples, backbuming was used on 

each fire to secure an equivalent amount of fireline as direct attack; houiever, this was 

accomplished in a fraction of the time. The longest bum operation took place on the 

Gi roua rd Lake Fi re over a period of 1 9.6 hours and resutted in 54.1 kilometres of secured 

fireline. The shortest bum operation the SiMe Lake bumout, which tooû 6.1 hours and 

çecured 49% of the fireline. Under the right burning conditions, a backburn opefation can be 

used to secure a considecable amount of fireline in a matter of hours as opposed to a direct 

attack wtiich may take days or w e k s  to achieve. By decreasing the amount of fireline 

requiring direct attack, the length of time required to put a fire out may be shorteried thereby 

reducing overall costs. 

3) The UMZS @ bacûôum do not incr+r#, d@MkaWy 8s #O m u n t  of 

fidino i n c m  In gecieral, increased backburn costs are associateci Ath the lemgth of 

time required to cornpiete a bum opefation, not aie size of the fire. As a bum opemûon 



becomes more cornpiex, it requires more flight time for the ignition helicopter and thus an 

increased cost Haiii~ver, there are no additional resource requirements or extra equiprnent 

required ex* for additional helicopter fuel, helitorcti fuel and gdling agent Consequeritiy, 

backbuming costs do not increase in m o n  to the amount of fireline that has to be 

secured. In fact, as the lemgth of fireline secured by backbuming incmases, the cost to 

secure a kilometre of firetine decreases- 

Direct attack costs, on the osier hand, can incmase significantly in QropoRion to the 

amount fireline that n e d s  to be secured. The increased cost is associatecl uiith the 

requirement for more suppression fesourœs and/- the extra time required to secure 

addi tional firdine. Thus, as a direct att&c fire suppression effort increases in magnitude, so 

do the associated costs. 

This study has shouin that under the nght conditions, a successfully applied 

backbum strategy can be extremely berieficial to a suppression effort The main beriefits 

arise from king abie to secure a large amount of fireline in a relatively short period of time 

at a substantially low cost Securing any amount fireline with a backbum reduœs the 

amount of direct attack su- required thereby preventing a potentially high 

expenditure on total suppression m. These benefits are the prirnary justification M y  

backbuming with a helitorch is a strategy #at should be corisidered at every -nit'. It 

is an efficient and cost effective suppression technique for today's fire manager who must 

frequently make and justify suppression decisions on the basis of their pdential cost. 

As a final mment ,  it should be noted that each of the fires in the study occurred 

during the 1995 fire season. This was an extremely busy sprrc~ in Manitoba and 

suppression resouices wre  stretctied to the Iimit due to multiple fires throughout the 

province. As a result, the direct attack cnatfi uged in the study do net necessarify refiect what 

they may have k e n  in a nomiai fire seascm w t m  more suppression resources are available. 

In a normal year, a fire wwld &ve a Wger cornmitment of resources than one dunng the 

1995 seam; consequently, direct attack costs wwld be higher. It is possible that the direct 

attack cost figures in the study are low. 



Ch- 6 

SUMMARY, CONCLUSION, AN0 RECOMMENDATIONS 

This study invdved a review of bacûbuming and direct atbck suppression on five 

wildfires in nwthern hdanitoba5. All fins ocairred dunng the 1995 fire season. BacWuming was 

utilized in conjuncüon with direct attack on four of the five fires; the fifth fire uias actioried using a 

backburn strategy only. 

The intent of aie study nias to evaluate badrbuming on each fire to detemine and 

document: 1 ) the spedfic backburn objectives and whether they wwe achieved; 2) the amount of 

fireline secured by backbuming and direct attack in dation to the total fire pwimeter; 3) the 

costs associateci with bacûbuming and direct attack in relation to total suppression costs; and 4) 

a comparative measure of backbuming and direct attack costs. This shrdy swed to be the first 

forrnal evaluation compîeted on the use of bacl<buming in the Manitoba Forest Fire Program. 

Completion of the study invdved a thorough review of records and data maintairied by 

the Manitoba Conservation Fire Program on each of the case study fires. Information sources 

for the data included the Fire Program's National Fire Information Database, Environment 

Canada and Fire Program meteordogical records, file records and other related documentation, 

fireline personnel field notes, and in fmal  interviews and discussion with personnel involved in 

the respective f im.  The twlk of the data required for the analysis included suppression cost 

expenditures, fire uRather information, and logistical fire action information. Each fire MS 

reviewed separately outlining the fire W r  conditions and circumstances leading up to 

suppression, the values at risk, specific backbuming and direct attack objectives, suppression 

costs, and the fire pasrimeter secured by backbuming and direct attack. The intent was to isdate 

backbuming from direct attack on each fire and cornpiete a cornparison of the hM, suppression 

techniques on the basis of cost and effectiveness in securing fireline. 

?he author is a member of the provincial Brckbum Tearn that Coordinated and executed the 
backbum operatioris on each of the case study fires. 



6.2 Concluiriaii 

The study has demonstrated that uiheri successfully utilized, baekbuming is an efficient 

and effective suppression technique. On al1 the case! study fires, the suppression objectives of 

the backbum operation wre met A significant amount of fireiine was secureci and at no time 

did the backbuming result in any of the fires escaping beyond the natural bamer mtro l  lines 

established in the pre-bum planning. The m l y  exception w m  the SiMe Lake Fire viihich had turo 

small areas that required direct attack suppression beyond the backbuming contrd lines; 

howver, the fire had jumped in these areas prior to the bum operatiori and was extinguished 

immediately fdlom'ng the bumout 

On the basis of cost, backbuming is an extremefy COSf-effective suppression technique 

compared to conventional di- attack suppression. It ums demonstrated on fires uihere 

backbuming  las used in conjuneüon with direct attack, the bum operation acciounted for less 

than 4% of the total fire suppression cost. At the same time, it was shaiiiin backbuming ums used 

to secure as much, or more fidine as direct attack over a period of hours as compared to days. 

For example, 54.1 kilornetres or 41% of the total fire perirneter, w s  secured on the Girward 

Lake Fire in 19.6 hours using a backbum strategy as mpared  to 52 kilometres, or 39% of the 

fire perimeter secured with direct attac)c in 35 days. When the cost to secure one kilomeûe of 

fireline with backbuming was compared to direct attack, the study reveaied that the ratio of direct 

attack suppression costs can ex- backhming costs by as much as 1200 to 1. Suppression 

costs ranged from $81 -00 to $783.00 for a kilometre of fireline secured by backbuming 

compared to $1 9,û66.OO to $98,758.00 for a kilometre of fireline secured by direct attack. 

The cost effectiveness of backbuming is atm buted to ttrree Qnmary factors. First, a 

backbum operation Gan be cociducted with a reiatively maIl amount of resources. The only 

requirement is an ignition helicopter, a hditmh dw suppiies, Mitorch fuel, gelling agent, fuel 

for the helicopter, and 3 4  personnel; regardless of the size of the operatioci. Direct attack, on 

the other hand, is labor-intensive and invdves the use of several aircraft, a large number of 

personnel, and a msiderabie amount of equiprnent and suppiies to support the suppression 

effort. 



Second, backburning can be used to secure a large amount of fireline in a relativeiy 

short period of time whereas direct attack to secure an equivalent amount of fireline can take 

several days or even W. The length of time mquired for direct attack combined with its high 

cost is the primary reason why suppression cosCs are high on fires that require several days or 

weeks to contain. It only starids to reason that a suppression technique that adiieves the same 

objectives of securing fireiine in a matter of hours as compareci to one that takes days will be 

less expensive. Backbuming is one such technique. 

The ttiird and final factor that attributes to the cost effectiveriess of backbuming is that 

the costs to backbum do not iricrease significantly as the size of a fire or a backbum operation 

increases. The only factors that contribute to increased backbum costs are the amount of time 

that is required for the ignition helicopter, additional hdicopter fuel, and additional helitorch fuel 

and gelling agent On the other hand, it is -Me that total direct attack cos& can increase 

significantly as the length of aie fireîine requiring direct attack increases. More suppression 

resources may be required anaor the length of time required to secure the fireline may increase. 

This will not necessarily have a significant impact on the cost per kilometre to secure the fireline 

but rather will add to the total suppression cost 

The objective of this study has not been to p o t e  backbuming as a replacement for 

direct attack. ûackbuming is an extremeîy effective method of securing fireline w k n  the 

conditions are ideal for a burn operation to be conducteci safely, successfutly, and with minimal 

risk of making a fire situation mrse. It is a unique suppression strategy mat can be used, and 

may be the only alternative, in extrerne buming conditions when other suppression methoôs are 

ineffective. Hovuever, when backburning is not an option, the only dther feasibie method of 

exb'nguishing a fire is by direct attack. Direct attack is süll the primary methoci of fighting fire and 

will continue to be. The primary intent of this study  las to calculate and document the cost 

effectiveness of backbuming as a fire suppression technique. Direct attack cos& wefe used 

primarily as benchmark for comparison. 

Backbuming is a wntroversial topic among fire personnet. There are individuals that 

feel that setting a fire to help put one out is a contradiction in ternis and that it sirnpîy bums more 



forest than it protects. This is not aiways the case. The intent of backburning is to contain a fire 

within the confines of natural bamers to v e n t  its $&made If a bacicbum is nd attempted and a 

fire cannot be controlled by amventional suppression techniques, aiere is the possibility that the 

fire on its own would have bumed more farest than any backbum in tryirig to bring it under 

control. There will always be situations whefe it may be more feasibie to bum a large area to 

secure a fire, but this is a decision that fire managers must make and it requires considefation of 

a number of factors; cost being one of the most important. Forest fire fighting is an expensive 

undertaking and this study only senrd to demonstrate that backbuming with a Mitorch is an 

effective slippressim technique. Wh- m i e d  successfully under the nght conditions. it is an 

efficient and cost effective fire managefnent tool. 



1. It is recommended that Manitoba Fire Program fire managers consider backbuming on al1 

fires when conditions are favorable; haurever, this does not include those uhere direct attack 

wuld be more feasibie. Backbuming shoutd be considered on fires that may require a large 

suppression effort or may pose conW proMems due to extreme fire behavior. Any amount 

of fireline secured through a backbum operation will d e c r ~  the amount of direct attack 

required wuhich corisequenti y will d u c e  total suppression costs. 1 his cœt saving will 

increase in direct proportion to the length of fireiine that can be secured. 

It is recommended that Manitoba's Burn Teams be incoqmatecl into the provincial Initial 

Attack Preparedness System and be put on standby and positioned into areas of high fire 

danger according to a f m a l  alert system similar to the provincial Air Attack and Initial 

Attack forces. At present, Burn Teams are put on standby under aie discretion of the 

Provincial Duty Officer in corisultation with the Regional Duty Officers. Tbis only occurs 

after a fire situation anses. In m e  cases, a Burn Team is not dispatched and cannot be in 

place before the windaw to bum is lost resulting in a rnissed opportunity to be effective in 

containing the fire. Fonnalizing an alert system for Bum Teams m l d  Serve to put teams in 

place where they c m  be disQatched rapidl y and assist in containing fires to a small sùe and 

subsequently minimize totai summ costs. Any alert systern deveioped for Burn Teams 

should be based on higher levels of fire danger when problem fire behavior is expected. At 

lower danger levels, buming conditions are not usuall y favorable for backbuming and direct 

attack is more feasible. 

3. I t is recommended that Manitoba F ire Program consider assessing Observation Zone fires in 

their earl y stages for backbum opportunities. Fires in Manitoba's Observation Zone are 

generally left to run their course and burn on their own. These fifes are monitored and will 

on1 y receive suppression action if a value is threatened (community, lodge, etc.). In some 

cases when a value is threatened, it rnay be ftom a fire that was being monitored and was 



not anticipated to be a groMem. Hcmuwer, buming conditions may have ben favorable for 

the fire to grow large and eventually becofne a threat This can be the case with fires t)iat 

start earfy in the spring and have al1 fire seasori to bum. Northem Manitoba is abundant with 

natural bamers that can be us8d as contrai lines to contain a fire. It may be possible to 

reduœ the ttireat to known values by containing or cutting off a fire in its early stages before 

it becornes a problern and an expenditure on a large suppmSsior\ effort is required. 

4. It is recornmended that Manitoba Fire Pmgram develops and provides more training for al1 

program personnel on the use of baclrbuming in fire suppression. The recommended 

training wwld not be for the actual 'hands onn appiication of the technique but rather as 

information sharing on whem, when, and why, backbumirig should be used. The results of 

this study wuld be used for demonstraüng aie effectiverress of successfull y appiied h m  

operations. Although the use of baclrbuming is incraasing in Manitoba, there are still fire 

managers who are skeptical and unfamiliar with the technique. If backbuming is to be used 

effïciently, al1 personnel invdved in fire suppression from the management level to the field 

should have a sound understanding of the technique. This will ensure that the request for a 

Bum Team is made Men a backbum c m  be most effective rather than after a burn 

opportunity is lost Potential suppression costs may be prevented. 

5. It is recommended that Manitoba Fire Program deveiopforrnalized Ignition Boss training 

using remote law priority fires for practical backbuming experienœ. Every season there are 

remote fires, parücularly in the Observation Zone, that do not pose a threat to Iife, proOerty, 

or other values which could be used for training on different ignition techniques and patterns. 

There is still much to be leamed with regards successful application of backbuming and any 

opportunity to provide both experienced personnel and those in training with the opQoRunity 

to fine tune their skills will benefit the Fire Program. Based on the results of this study, the 

potential cost savings from a successful backbum executed by wdl-trained personnel w l d  



far exceed the expenditure on training. 

6. One final mmendation.  though not specifically directeci to Manitoba Fire Program, is that 

other fire management agericies shoutd consider inaxpomüng a fonnalized bum program 

into their forest fire suppression programs. Manitoba's provincial capital expenditure on the 

Bum Program to its present state ws appmximatei y $1 00,000 over a period of 7 years 

(Roberts, pers. m m . ,  2000). This is a reiaüvdy smdl investrnent considering that a 

successhil backbum operation has the potential to recover this cost in a few hours of buming 

on one fire. 
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Seriai attack - A fire suppression operation invoiving the use of aircraft to deiiver fire figMing 
forces, suppressants, or retardants to or on a fire. 

-8J ignilion - The ignition of fuels by dropping incendiary devices or materials f m  ai&. 

airfankef - A fixed-wing aircraft for dr-ng suppressants or retardants on fi-. 

aCtsck - The actual physical fire fighting -on. 

back - That portion of the fire pevimeter opposite the head; the slowest spreading part of the fire. 

backbuming (baekbutn) - Any fire suppression stfategy that uses fire to achieve a suppression 
objective. Generally, for large sale backbuming, aerial ignition is used as an ignition method. 

b8cMm - A fire spreading, or set to spread, into or against the wind. 

bacMiring ( ~ ~ r e d ) -  A form of indirect attack where extensive fire is set al- the inner edge 
of a control Iine or natural bamer, usually some distance from the wildfire and taking advantage 
of indrafts, to consume fuels in the path of the fie, and thereby hart or retard the progress of the 
fire front 

bum or bumed .mm- Any unit of land over vvhich a fire of any kind has spread. Recommended 
SI unit for bumed area is hectares (Ha). 

buming cond&Yms - The state of the combinecl cornporrents of the fire environment that 
influence fire behavior and fire impact in a given fuel type. Usually specified in ternis of such 
factors as fire W h e r  dements, fire danger indexes, fuel load, and dope. 

buming out (bumut) - A fire sumon operatiori Mere fire is set a l q  aie inside edge of a 
control line or natural barrier to consume unbumed fuel between the line and the fire perirnetef, 
thereby reinforcing the existing Iine and speeding up the coritfol effort Genefally a limited, 
small-scale routine operation as opposed to backfiring. 

buming pwbû - That part of each 24-hour day when fires are generally the most active. 
Typically, this is from mid-morning to sundaurn, although it usualiy varies with latitude and the 
time of the year. 

contcrin - (to contain a fire) To take suppression action as needed, which can masmâbly be 
expected to check the fire's spread under prevailing conditions. 



conbpl a nr, - To complete a cociad line araund a fire, any spot fires aierefrom, and any 
interior island(s) to be saved; buming out any unbumeâ areas adjaœnt to the fire side of the 
control lines; and cooling dcniini al1 hot spots that are irnmediate thmats to the contrd line until 
the lines can be expected to M d  under foreseeabie conditions. 

conbpl line - A comprehensive term for al1 constructed or natural fire barriers and treated fire 
penmeter used to contain a fire. 

convutbn - In meteorology, vertical atmosplwic motion in a predominantiy unstable 
atmosphere. Convection is used often to imply only upward vertical motion, and in this sense is 
0-te to subsidence. 

convection column - The definaMe plume of hot gases, smoke, firebrands, and oa#r 
combustion by-proâucts produceci by and rising above a fie. 

crown Hm - A fire ttiat advances through the crown fuel layer, usually in cmjunction Wh a 
surface fire. 

cmwn h d s  - The standing and supported forest cornbustibies not in direct contact with the 
ground that are gerierally mly msumed in craiiini fires (e-g. fdiage. Mgs, branctres, cones). 

di- attack - A method whereby aie fire is attacked imrnediateiy adjacent to the buming fuel. 

drip torch - An incendiary device (aerial or hand-heid) that releases siowbuming flaming fuel at 
a predetermined rate. 

escaped th andysis - The process of deciding what d o n  to take on an escaped fire. This 
involves a review and analysis of the threats to public safety, values at risk, resource 
management obectives, probabie fire effect(s), exisüng fire load, prescrit and anticipated fire 
behavior, availabitity of suppression resources, probabilîty of successhil control, and feasible fite 
suppression methods, to minimize costs, and reduce fire damage(s) andior maximize the fire 
benefits(s). The decision may be to maintain, increase, decrease, or discontinue the fire 
suppression effort, 

extmm ffm bsn.vlor - A level of fire behavior that often precludes any fire supp-on action. 
It usually involves one or more of the folldng characteristics: high rate of spread and frontal fire 
intensity, c m i n g ,  prolific spotting, presence of large fire whirls, and a well-estabiished 
convection column. Fires exhibiting such pheriomena often behave in an erratic, xwnetirnes 
dangerous, manner. 

fin, M a v i o r  - The manner in which fuel ignites, flame develops, and fire sQleads and exhibits 
other related phenmena as determined by the interaction of fuels, weather, and topography. 

firieorand - A piece of flaming or smouldering material capable of acting as an ignition source. 

fin, danger - A general term used to express an assessrnent of both fixed and variable factors of 
the fire environment that detemine the ease of ignition, rate of spread, difficulty of contfd, and 
fire impact. 

fin, fiont - The strip of primarily flaming combustion along the firie perimeter; a particularly 
active fire edge. 



fifuguud - A strategically planned bamier, either manually or mechanically comtmcted, 
intended to stop or retard the rate of sQresd of a fire, and f r m  which suppression adion is 
camed out to conbd a fire. The constnicted portion of a contrd line. 

fin, indices - Cornpments of the Canadian Forest Fire Weaaier Index (FWI) Systern that 
provide numerical ratings of relative fire patential in a standard fuel type (i.e., a mature pine 
stand) on level terrain, based soldy on comecuüve observatims of four fire wather dements 
measured daily at noon (1200 hours local standard time or 1300 hours daylight sâving time) at a 
suitable fire w a ü w  -on; the demerits are dry-bulb temperature, relative humidity. wind 
speed, and precipitatim. 

fiWin8 - ( 1 )  That portion of the fire upon which resources are depioyed and are activdy 
engaged in suppression action. In a general sense, the wwking area around a fire. (2) Any 
cleared strip used to contrai a fire. Loosely synoriymaus with fireguard- 

flm man- - Al1 activities required for the protection of bumaMe forest values from fire 
and the uçe of fire to meet land management goals and objectives. 

fln, managemont plan - A statemst~t, for a specific area, of fire policy and prescribed action. 
NOTE: May include rnaps, charts, tables, and statistical data. 

i'ïm perjmefw - The entire outer edge or boundary of a fire. 

fim season - The period(s) of the year during which fires are likely to occur, spread, and do 
damage to forest values sufficient to wrrant organized fire contrd. 

fim westlrer - Atmospheric properties and meteorological processes that affect fire behavior. 
This includes temperature, atmosphenc pressure, And direction and veiocity. and humidity. 

fi&rand - A piece of flaming or smouldering material capMe of acüng as an ignition source. 

firebmak - An exisüng bamer or change in fuel type (to one less flammable than that 
surrounding it), or a wide strip of land on which the native vegetation has been modified or 
cleared, that act as a buffer to fire spread so that fires buming into them cân be more readily 
controlled. Often selected or constnicted to protect a high value area from fire. ln the event of a 
fire, may serve as a control line fmm which to carry out suppression operatims. 

fim perimetw - The entire outer edge or boundary of a fire. Recommended SI units are me- 
(m) or kilometres (km). 

fim suppnmsbn - See supproibon. 

fim woather - Collectively, those wathef parameters that influence fire occurrence and 
subsequent fire behavior (e.g. dry bulb temperature, relative humidity, wind speed and direction, 
precipitation, atrnospheric stability, wind(s) aloft ). 

flan&($) - Those portions of the f i e  perirneter that are betubeen the head and back of the fire 
which are roughly parallel to the main direction of spread. 

hrost prolrcalon - That branch of forestry mcemed with the prevention and c m t d  of damage 
to forests arising mainly from human action (particularly unauthorired fire, gratin9 and bfowsing, 
felling, fumes, and smoke) and of pests and pethogecis, but also fmm s t m ,  frost, and othet 
climatic agencies. 

fuel - Any substance or composite mixture susceptibie to ignition and combustion. 



fuel buildup - Accumulation of fuels. 

fiel typ. - An identifiable dation of fuel demenîs of distinctive species, f m ,  size, 
arrangement, and continuity that will exhibit characteristic fire behavior under defimd burning 
conditions. 

h d  flm - A fire spreading, or set to spread, ~ 4 t h  the wind (up dope in the absence of uiind). 

head of a fim -That portion of a fire having the greatest rate of spmad and frontal fire interisity 
which is generally on the daiiinniuind and/= up dope part of the fire. 

helibucket - A speciaily designed rigid oc colfa~siMe container dung by a Micopter and USA for 
picking up and dropping suppressants or tetardants on a fire. Sùe of bucket load is compatible 
4th the size of the helicopter- 

he/&rich - A specialized drip torch, using a gefled fuel, siung and activatecl f m  a Micopter. 

tgniüon ~ O S S  - The individual fesponsiMe for overall heiitorçh O-ms. He ensures 
n-ry planning, appiication of the plan, safety and overall succéss of the operatiori. 

lgniüon Tuhnicim - The individual msponsibîe for Mitorch maintenance and operation and al1 
ground operations at an aerïal ignition staging area. 

i n d M  - Air that is d m  into a fire and replaces hot air that rises as a result of convectim. 

indirecf e k  - A methocl whereby the control line is strategically located to take advantage of 
favourabte terrain and natural breaks in advance of the fire peririieter and the intervening stnp is 
usually bumed out oc W r e d .  

inioisl stt.ck - The action taken to halt the spread or potential spread of a fire by the first fire 
fighting force to arrive at the fire. 

limited a d o n  (mm) - A fire that is receiving little or no suppression action, especially beyond 
initial attack, because of resource management priwities, fire load or olher agericy constmints. 
A fire on which any action taken is less than the agency's normal standard for full suppression. 
May involve one or more of the fdlouiing conditions: a decision to let the fire burn freely, 
reconnaissance and mapping only, resource staging to aumit more favourable control conditions, 
site-specific action to p r o t e  a local value, mopup of fire perimeter once the HEeather conditions 
facilitate easy conW. 

m p u p  - The act of extinguishing a fire after it has been bmught under cmtrol. 

naturrl bamfem - Barriers that slaw or restnct the advance of the fire front and are not 
constructed as part of the suppression effort. These include lakes, streams, smmps, rock 
outcrops, roads, and in some instances, deciduous vegetation axer. 

out o f  contml- Describes a wildfire not mponding or only res~onding on a limited basis to 
suppression action such that perimeter spread is riot being contained. 



pmpamdnoss - Condition or degree of being able and ready to cope wiai an anticipated fire 
situation. 

p t w p m a û ~ ~ ~  8ysZwm - A plan detailing the cd i t i on  or degree of being able and ready to cope 
with an anticipated fire situation. 

pfwuppmdon - Thas8 fire managernent activities in advance of fire occurrence amœrned 
4 th  the organizâa'on, training, and management of a fire fighting force and the procurement, 
maintenance, and inspection of improvements, equipmemt, and supplies to ensure effective fire 
suppression. 

pm- Rm - A fire of such size, complexity aridlor priority that its extinction requires a large 
organizatim, high resource commiûnent, significant expenditure, and prdariged suppression 
activity . 

pm/ect teun - A group of experienced fire personnel that are designated to coordinate 
suppression, administrative and equipment and suppiy management duties on a Orojed fire. 

mn (~nning)  - A type of fire behavior where a fire rapidly spreads uiith a weil-defined head. 

mnning cmwn fin - A fire that advances in the cro~m fud layer only. 

spofffng - The behaviwr of a fie producing sparks or embers that are cam'ed by the wind and 
which start new fi= beyoncl the main fire pecirneter. 

spot fin, - A fire ignited by firebrands that are carried outside the main fire perimeter by air 
currents, gravity, and/or fire viihirls. 

suppression - All activities cmcemed with coritrdling and extinguishing a fire follwirig its 
detection. 

under confml- Having reœived sutficient suppression action to ensure no further spread of the 
fi re. 

wiIdflm (wildhnd fin) - Any fire occunlng ori wildland except those under prescribed brrrning 
conditions. 




