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Citation 

Alexander ,  M .E . ;  Driscol l ,  D . ; Heathcott, M . ,  George, E . ,  technical coordinators. 2000. People, 
ecosystems and wild land fires -- working in harmony. Abstracts and program of the 2000 Inter ior 
West Fire Counci l ,  annual meeting and workshop held October 3-5 in  Edmonton,  Alberta . 
Environment, Land and Forest. Service, Forest Protection Division and Natural Resources 
Canada, Canadian Forest Service, Northern Forest Centre, Edmonton, Alberta . 

Abstract 

The 13th annual meeting and workshop of the I nterior West Fire Council was held October 3-5, 
2000, in  Edmonton,  Alberta. Over 25 invited presentations related to the theme People 
Ecosystems and Wildland Fires - Working in Harmony were made, including a keynote address 
and closing remarks,  involving six technical sessions: 
( 1 )  introduction and setting the state; 
(2) histor ical perspectives; 
(3) ecological ,  environmental and l ife safety complexities; 
(4) emerging legal ,  socio-economic and technological issues; 
(5) some possible solutions; and finally 

(6) innovations and success stories. 

The annual meeting and workshop also featured a poster session featuring 1 5  contr ibutions. 
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Preface 

The year 2000 marks the fourth time that the Interior West Fire Council ( lWFC) has held its 
annual meeting and workshop within the Canadian zone of the Council ; two previous workshops 
of the former I ntermountain Fire Council had been held in Alberta in 1 978 (Quinti l io 1 979) and 
1 983 (Dube 1 985). The very first annual meeting and workshop of IWFC was held at 
Kananaskis Vil lage, Alberta, October 24-27, 1 988, with the theme The Art and Science of Fire 
Management (Alexander and Bisgrove 1 990) . The fifth IWFC annual meeting and workshop 
was held in Yellowknife, Northwest Territories, October 27-29, 1 992, with the theme Managing 
Fire Dependent Ecosystems: Options and Technologies (Duncan et al. 1 994) .  The ninth IWFC 
annual meeting and workshop was held in Saskatoon , Saskatchewan ,  October 1 -24, 1 996, and 
with the theme Fire in Ecosystem Management Operational Realities. 

The theme selected for this annual meeting and workshop of the council, People, Ecosystems 
and Wildland Fires -- Working in Harmony, reflects the fact that these three entities are often at 
odds with each . However, if we are to have a lasting peace we have no choice but to find ways 
for them to co-exist in harmony. Towards this end then, this year's conference program involves 
some 25 invited presentations in six technical sessions as fol lows: 

- introduction and setting the stage; 
- historical perspectives; 
- ecological ,  environmental and l ife safety complexities; 
- emerging legal ,  socio-economic and technological issues; 
- some possible solutions; and 
- innovations, success stories and conclusion 

The program also features a poster session consisting of 1 5  contribution p resentations. 

We wish to extend our sincerest appreciation to the speakers (and their co-authors, as 
applicable) and the moderators for their obvious contributions to the meeting and workshop. 
Several speakers were stil l  able to prepare and make their presentation in spite of an extremely 
heavy workload associated with a major f ire season in the western United States during the 
summer of 2000. 

The vendor sponsorship associated with the 2000 IWFC annual meeting and workshop are 
acknowledged elsewhere in this booklet. The support of Dennis Dube and M ike Flannigan, 
Canadian Forest Service, Nort hern Forestry Centre and of Craig Quintil io and Don Harrison, 
Alberta Environment, Provincial Forest Fire Centre, Edmonton,  Alberta,  is grateful ly 
acknowledged as is the support of the Alberta Registered Professional Foresters Association for 
their sponsorship. 
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The following contractors and employees with Alberta Environment located at the Provincial 
Forest Fire Centre are hereby du ly thanked for their contribution to the organization of th is 
conference (in random order) : Patrick Loewen,  Donna Brown, Dian Reddekopp , Mike Dubina, 
Rosalia Balogh ,  Cinda Lau ,  Vernon Remesz, Syd Wood, Debora Perrault, Carol Butler, Col lege 
Copy, Map Town 

We are especially pleased to have been involved in the plann ing and organizing , this the 1 3th 
annual meeting and workshop of the Interior West Fire Counci l .  It constitutes a mi lestone in the 
history of wildland fire management in western North America because it reflects the fact that all 
of the member associations in the council have now hosted the annual meeting and workshop 
and we have thus come ful l  circle since the origin of the I nterior West Fire Council inaugural 
meeting back in 1 988. This speaks well for the health and continued longevity of the council 
because we have seen other organizations be d isbanded in recent times (e.g . ,  the Northwest 
Forest Fire Counci l ) .  We should never for granted the fact that the principal reason that the 
Interior West Fire Council exists is to contribute to the betterment of wildland fire management 
through participation in a central forum involving its member organizations. This can only help 
us as we work towards having harmony between people, ecosystems and wildland fires. 

Technical Coord inators: 

M.E .  Alexander 
Canadian Forest Service 

D.  Driscoll & E.  George 
Alberta Environment 

M. Heathcott 
Parks Canada 

References 

Alexander, M.E . ;  B isgrove, G.F . ,  technical coord inators. 1 990. The art and science of fire 
management. Proceedings of the first I nterior West Fire Council annual meeting and workshop, 
Kananaskis Village, Alberta, October 24-27, 1 988. For. Canadian, Northwest Region, Northern 
Forestry Centre. , Edmonton, Alberta. Inf. Rep. NOR-X-309. 

Dube, D. ,  compiler. 1 985. Proceedings of the I ntermountain Fire Council 1 983 Fire Management 
Workshop. Canadian Forest Service, North . For. Res. Centre, Edmonton, Alberta . I nf. Rep. 
NOR-X-271 . 

Duncan,  T.A. ;  Forster, W.A.D . ;  Lanovil le, R .A. ,  compilers. 1 994 . Managing fire dependent 
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ecosystems: options and technolog ies. Proceed ings from 1 992 Interior West Fire Council 
annual meeting, October 27-29,  1 992 , Yel lowknife, Northwest Territories. Govt. Northwest 
Territ. , Fort Smith, Northwest Territories. 

Quinti lio, D. ,  compiler. 1 979. Proceedings of the International Fire Management Workshop, 
October 31 -November 1 ,  1 978, Edmonton , Alberta. Environ.  Can . ,  Can. For. Serv. ,  North . For. 
Res. Cent. , Edmonton,  Alberta. Inf. Rep . NOR-X-2 1 5 . 
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Conference Welcome 

I am pleased to welcome you to the 13th annual Interior West Fire Council ( IWFC) Conference 
here in Edmonton, Alberta, Canada. 

Effective forest and fire management is becoming more crucial as our forested areas are subject 
to increased uses, and are becoming more socially important to Canad ian and American 
citizens. We can not underestimate the impact effective management has on our economic, 
social and environmental opportunities and priorities. 

The issues that we must address are not bound by borders or jurisdictions; the challenges are 
ours, collectively. Forums such as the IWFC Conference are integral parts of co-operation and 
information sharing as we strive to achieve our goals together. 

May the presentations and d iscussions at this year's conference be instrumental in 
strengthening our forest and fire management programs. They wil l  continue to help the people 
of our provinces, states and territories enjoy a high quality of life,  healthy economies and a 
healthy environment. 
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Interior West Fire Council - Who We Are 

The Interior West Fire Council ( IWFC) is a forum for forest fire managers and interested 
private sector participants form the area that encompasses Alberta, Colorado, Idaho, 

Kansas, Montana, Northwest Territories, Nebraska, South Dakota, Saskatchewan ,  Utah, 
Wyoming. The purpose of the council is to foster co-operation and information sharing among 
the area's fire management agencies, technical staff and the private sector. Forest industries, 
universities and other related groups are also active participants at meetings. 

Tracing its origins back to 1955, the IWFC began when the need to incorporate forest fire 
research information into forest fire operations was identified , State foresters across the US 
responded to the cal l  and 'fire councils' were developed among management agencies. Over 
the years, the number of states involved in fire councils increased and Canadian provinces and 
territories were included . I n  1988, two fire councils, 'the I ntermountain Fire Council' and 'Rocky 
Mountain Fire Council' joined together to form the IWFC. 

Modern forest fire management has become highly sophisticated and technical ,  with many rapid 
and innovative advances occurring in the areas of fire suppression aircraft , equipment, weather 
prediction/analysis, computerized fire behaviour modeling and operational organization. IWFC 
meetings 'encourage the rapid d issemination of new knowledge related to all of these critical 
areas. 

Scholarships 

The host zone of the I nterior West Fire Council may present 
scholarships to ful ltime students. Recipients m ust currently be 

enrolled in the second academic year at a technical school, 
community college or university. Recipients m ust also have a 

passing grade point average and one or more seasons of 
employment in fire management activities. This year, the I nterior 
West Fire Council has selected recipients from N ort hern Alberta 

I nstitute of Technology (NAIT), and University of Alberta. 

_______________________ � ________________ 7 
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General Information 

Registration Desk 

The conference reg istration desk will be open at the following times: 

Tuesday, October 3 :  
Wednesday, October 4 :  
Thursday, October 5: 

8 :30am - 6:00pm 
8 :00am - 6:00pm 
8 :30am - 1 2:00pm 

If you need specific information about the conference, ask at the registration desk. Our staff can 
be identified by blue denim Alberta Land and Forest Service shirts. P lease feel free to contact 
them with any of your  inquiries. 

Telephone 

Telephone messages will be posted on a board in the registration area. If a contact telephone is 
required , either 780-427-6807 or the hotel switchboard number 780-444-3000 may be used . 
The Fantasyland Hotel Fax number is 780-444-3294. 

Name Tags 

To assist with delegation identification,  meeting participants are encouraged to wear nametags 
at al l  times during the day sessions and field trips. Again, meeting organization staff can be 
identified by. blue denim Alberta Land and Forest Service shirts. 

Displays and Vendors 

Displays wil l  be set up in the Bal lroom D adjacent to the conference room on the 3rd floor. 

Meal Tickets 

Luncheon, barbecue and banquet tickets are included in your  registration package. These 
tickets are enclosed in your  nametag holders. Please present these tickets when you attend the 
banquet, a box wil l  be positioned at the door (make sure to write your name on each ticket, 
as these will be used to award prizes throughout the evening). 

I n  addition to the d in ing room, there are twenty-three restaurants and forty-four fast food outlets 
in the Mall .  

Parking 

Covered parking is available at the hotel free of charge. 

Additional Amenities 

Luggage storage, fitness centre and 24-hour room service. 

8 
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Field Trip 

There is a field trip offered (pending minimum 48 people) for October 6th and 7th (between the 
IWFC and IWFSS conferences) . Transportation is provided and will leave the Fantasyland Hotel 
Friday morning at 8:30am. You will overnight (accommodation provided) in Jasper and return to 
Edmonton Saturday night, October 7. The round trip costs $ 1 00/person and includes two 
lunches and a dinner, as well as a tour of Jasper townsite. 

Companion Program 

Enter a vacation paradise! West Edmonton Mall is truly a shoppers' paradise. It's the 
world's largest shopping and entertainment centre. The Mall boasts over 1 30 ladies' 
wear stores, over 1 00 mens' wear stores, over 45 shoe stores, over 20 jewelry stores 
and over 350 g ift and specialty stores. 

Take a strol l  down Europa Boulevard for a touch of European elegance or  down 
Bourbon Street for the Mall 's taste of New Orleans. 

We have it a l l :  a world class hotel, the widest variety of one-of-a-kind stores, fantastic 
attractions, spectacular games, restaurants to suit al l  tastes and great entertainment. 

Edmonton, Canada's Festival City, has a d istinct personality and is known as the 
"Gateway to the Canadian North" and to the p icture perfect Canadian Rockies. 

The Alberta Advantage: 
• No Provincial Sales Tax 
• Low Canad ian dollar 
• GST (Goods & Services Tax) rebate for consumers living outside Canada 

________________________________________ 9 
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Agenda 

Interior West Fire Council Annual Meeting and Workshop 

October 3 - 5, 2000, Edmonton, Alberta 

People, Ecosystems and Wildland Fires - Working in Harmony 

TUESDAY, OCTOBER 3 

8:30 - 12:45 

Session 1: 

1 :00-1 :10pm 

1:10-1 :20pm 

1 :20-1 :45pm 

1 :45-2:25pm 

2:25-2:30pm 

2:30-3:00pm 

Session 2: 

3:00-3:10pm 

3:10-3:40pm 

3:40-4:10pm 

4:10-4:40pm 

4:40-5:00pm 

10 

Check-in and registration 

Introduction and Setting the Stage 

Opening Remarks: Session Moderator - Dennis Driscoll, Alberta Environment 

Welcome to Alberta: - Cliff Henderson, Alberta Environment 

The Geography of Fire and Fire Management in Alberta - Terry Van Nest, Alberta 
Environment 

Keynote Address: Forestry, Wildfire and Ecosystem Management: Where are the 
Concerns? - Stephen Woodley, Parks Canada 

Q/A Period & Closing Comments by Session Moderator 

BREAK 

Historical Perspectives 

Opening Remarks: Session Moderator - Dennis Dube, GNWT Forest 
Management Division 

Reading the Trees: Past Incidence in Western North American Forests - Marie
Pierre Rogeau, Wildland Disturbance Consultant 

Aboriginal Uses of Fire: Why not? - Henry Lewis, University of Alberta 

The Evolution of Forest Fire Management in the Northwest Territories in the Eyes of 
a Historian - Steve Janzen, University of Alberta 

Q/A Period & Closing Comments by Session Moderator 
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Council Business Meeting 

5:10-6:00pm Chair - Jack Peters, Montana Department of Natural Resources & Conservation 

6:00pm-9:00pm BBQ hosted by Fire-Trol Canada Company, Conair Group Inc. and PTI Services 

WEDNESDA�OCTOBER4 

Session 3: 

8:30-8:40am 

8:40-9: 1 Oam 

9: 1 0-9:40am 

9:40-10:10am 

10:10-10:40am 

10:40-11 :10am 

11: 10-12: 1 Oam 

12:10-12:30pm 

12:30-2:00pm 

Session 4: 

2:00-2:10pm 

2: 1 0-2:40pm 

2:40-3:10pm 

Ecological, Environmental and Life Safety Complexities 

Opening Remarks: Session Moderator - Howard Gray, Alberta Resource 
Development 

Fire, Aspen, and Elk in the Alberta Rocky Mountains- Cliff White, Parks Canada 

Consequences of Attempted Fire Exclusion on Forest Health - Fire Management 

Implications - Brad Hawkes, Canadian Forest Service 

BREAK 

Projecting Future Canadian Forest Fire Regimes and Impacts Under a Changing 
Climate - Brian Stocks, Canadian Forest Service 

A "Near Miss" Wildland-Urban Interface Case Study: the 1999 Mallard Fire, La 
Ronge, Saskatchewan - Elvin Reimer, Saskatchewan Department of Environment 
& Resource Management 

. 

Thoughts on Ensuring the Safety of Wildland Firefighters in the Future - Ted 
Putnam, USDA Forest Service (retired) 

Q/A Period & Closing Comments by Session Moderator 

LUNCH 

Emerging Legal, Socio-Economic and Technological Issues 

Opening Remarks: Session Moderator - Lou Foley, Alberta Environment (retired) 

Emerging Legal, Socio-Economic and Technological Issues Litigation Associated 
with Wildland Fires - Craig Rose, Alberta Environment 

Long-Term Initial Attack Effectiveness: - AI Beaver, Indian & Northern Affairs 
Canada, Yukon Region 
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3:10-3:40-pm 

3:40-4:10pm 

4:10-4:40pm 

4:40-5:00pm 

Poster Session 

5:00-6:00 

Banquet 

7:00 pm 

BREAK 

Managing Large, Complex Wildfire Incidents - Economics & Social Responsibility _ 

Bill Bereska, Alberta Environment (retired) 

Wood Supply and the Threat of Wildfire: An Industry Perspective - Archie Jacobs, 
Millar Western Industries 

Q/A Period & Closing Comments by Session Moderator 

Coordinator - Marty Alexander, Canadian Forest Service 

Master of Ceremonies - Jules Leboeuf, Alberta Environment 

• Scholarships 

• Awards 

• Entertainment 

THURSDAY, OCTOBER 5 

Session 5: 

8:30-8:40am 

8:40-9: 1 Oam 

9: 1 0-9:40am 

9:40-10: 10am 

10:10-10:40am 

10:40-11 :10am 

12 

Some Possible Solutions 

Opening Remarks: Session Moderator - (Craig Quintilio), Alberta Environment 

Avoiding Armageddon: Fire Management Applications of Turner's Disaster Model -
Risa Lange-Navarro, USDA Forest Service 

Landscape-scale Fuels Management Strategy and Fire Suppression Tactics -
Dennis Quintilio and Don Harrison, Alberta Environment 

BREAK 

Can Forest Management Practices Emulate Natural Disturbances? - Brian 
Harvey, Universite du Quebec 

An Inter-Personal Approach to Community Consultation in Fire Management, Rick 
Lanoville.- GNWT Department of Renewable Resources, Wildlife and Economic 
Development. 

cd 



---------------------People, Ecosystems and Wildland Fires - Working in Harmony 

11: 10-11 :40am 

11 :40- 12:00pm 

12:00-1:30pm 

Session 6: 

1:30-1:40pm 

1 :40-2: 1 Opm 

2: 1 0-2:40pm 

2:40-3: 1 Opm 

3: 1 0-3:40pm 

3:40-4:10pm 

4:10-4:30pm 

4:30-5:00pm 

Managing Free-burning Fires for Resource Benefits with Wildland Fire Use Teams 
- Lisa Elenz, US National Park Service 

Q/A Period & Closing Comments by Session Moderator 

LUNCH 

Innovations, Success Stories and Conclusion 

Opening Remarks: Session Moderator - Don Harrison, Alberta Environment 

Fire Use by Alberta Ranchers - Barry Irving, University of Alberta 

Partners in Protection: An Example of Interagency Cooperation - Hugh Boyd, 
Alberta Environment 

BREAK 

Fire Ecology Camp Initiatives in the Northwest Territories - Faye Johnson, GNWT 
Department of Resources, Wildlife and Economic Development 

Embracing Fire - An Overseas Example: Forest and Moorland Fires in Scotland -
Mike Bruce, Scotland Timber Growers Association 

Q/A Period & Closing Comments by Session Moderator 

Closing Remarks - Marty Alexander, Canadian Forest Service 
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Abstracts and Biographical Sketches of Invited Speakers 

(in order from agenda) 

Session 1: Introduction and Setting the Stage 

Moderator: Dennis Driscoll 

Supervisor, Wildfire Operations Section, Alberta Environment, Land & Forest Service, Forest 
Protection Division, 9920 - 1 08 Street, Edmonton, Alberta 

T5K 2M4 .  Phone: (780) 422- 4438; Fax: (780) 422-7230; E-mail: Dennis.Driscoll@gov.ab.ca 

Biographical Sketch: Dennis Driscoll 

Dennis Driscoll is a 1976 graduate of Sir Sanford Fleming College in Ontario. Since that time the 
Alberta Land and Forest Service have employed him in  various locations and positions in 
northwestern Alberta. In 1995, he became the Wildfire Operations Supervisor at the Provincial 
Forest Fire Centre in Edmonton. He's a Provincial Duty Officer, a Level I Line Boss, and one of 
the three co-ordinators of this year's conference. Dennis is a lso a lifelong fan of the Toronto 
Maple Leafs. 

Welcome to Alberta 

Cliff Henderson 

Cliff Henderson, Assistant Deputy Minister, Alberta Environment, 1 0th Floor, 
South Petroleum Plaza, South Tower, 99 1 5  - 1 08 Street, Edmonton, Alberta T5K 2G8. Phone: 

780-427-3542, Fax: 780-422-6068, E-mail :  Cl iff. Henderson@gov.ab.ca 

Biographical Sketch: Cliff Henderson 

Cliff Henderson began working on wages for forestry in Alberta in 1960 with summer jobs in 
Turner Valley and the Grande Prairie area. After graduating from the University of Idaho with an 
B.Sc. degree in Forestry in 1966, he started a career with the Alberta Forest Service at Fort 
McMurray in 1966, which has subsequently led to the following: 
• Over the past 30+ years has worked in 6 of the 1 0  regional forests in the province. Key 

positions included : Superintendent of F ootner Lake Forest (1976-1980) and Superintendent 
of White court Forest ( 1980-1989) . 

• Director of Reforestation Branch (1988-1993) 
• Executive Director of Forest Management Division, Land and Forest Service, Department of 

Environmental Protection from August, 1993 to July, 1995. 
Cliff is presently, Assistant Deputy Minister of Land and Forest Service, Alberta Environment, a 

14 
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position in which he oversees programs related to: protecting forest resources from fire, insect 
and disease; allocation of public land and forest resources; development of policies, guidelines 
and standards; and ensuring compliance with policy, guidelines and legislation through 
monitoring, audit and enforcement. Cliff is a member of the Canadian Institute of Forestry, 
Alberta Forestry Association and Alberta Registered Professional Foresters Association. 

I am pleased to welcome you to the 1 3th annual Interior West Fire Council ( IWFC) Conference 
here in Edmonton, Alberta , Canada.  

Effective forest and fire management is becoming more crucial as our  forested areas are subject 
to increased uses, and are becoming more socially important to Canadian and American 
citizens. We can not underestimate the impact effective management has on our economic, 
social and environmental opportunities and priorities. 

The issues that we must address are not bound by borders or jurisdictions; the challenges are 
ours, collectively. Forums such as the IWFC Conference are integral parts of co-operation and 
information sharing as we strive to achieve our goals together. 

May the presentations and discussions at this year's conference be instrumental in 
strengthening our forest and fire management programs. They will continue to help the 
people of our provinces, states and territories enjoy a high quality of life, healthy economies 
and a healthy environment 

The Geography of Fire and Fire Management in Alberta 

Terry Van Nest 

Manager, Training Operations, Alberta Environment, Environmental Training Centre, 1 1 76 
Switzer Drive, Hinton, Alberta, Canada T7V 1 V3.  Phone: (780) 865-8202; 

Fax: (780) 865- 8266; E-mail: Terry .vanNest@gov.ab.ca 

Alberta encompasses a vast geog raphic range from the U .S. border at 49°N to the Northwest 
Territories at 60oN, and from the heights of the Continental Divide in the Rocky Mountains to the 
roll ing prairies and boreal forest in the east. Of its 661, 1 85 square kilometers of total area, 
52.9% or 349,726 square ki lometers are covered in forests. Alberta's is comprised of six natura l  
regions, each with it's own un ique fire environment. 

The Grassland Natura l  Region occupies a broad area of southern Alberta and extends west to 
the Rocky Mountains and north to the southern edge of the Parkland Natural Region in central 
Alberta. The region is a flat to gently roll ing plain with a few major hi l l  systems. Most of the 
bedrock is covered with extensive, thick g lacial til l deposits. The d iversity of the uplands is 
increased by numerous areas of fine-textured materials laid down in proglacial lakes and 
coarse-textured deposits in d une fields and outwash plains, both of which are associated with 
proglacial lake basins. Rivers in the Grassland Natural Region are part of either the 
Saskatchewan River or M issouri River systems. Where valleys are carved deeply into bedrock, 
badlands have developed . Numerous coulees and ravines are associated with these river val ley 
systems. Seven exposures of igneous rock, all within the Milk River drainage, are the only 
__________________________________________________ �1 5 
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igneous exposures in the grasslands of western Canada. With the exception of these isolated 
igneous outcrops, bedrock exposures are al l  of sed imentary rocks and commonly occur along 
stream valleys. The Grassland Natura l  Region contains four Subregions - Dry Mixedgrass, 
Mixedgrass, Northern Fescue, and Foothills Fescue. These Subreg ions are separated primarily 
on the basis of climatic, soils and vegetational factors. The Dry Mixedgrass Subreg ion is most 
extensive, occurring from the U .S .  border, north and west to the Mixedgrass and Northern 
Fescue Subregions. The Mixedgrass Subregion occurs general ly west of the Dry Mixedgrass 
Subregions. The Northern Fescue and Foothil ls Fescue Subregions occur in narrow belts along 
the northern and western marg ins of the Dry Mixedgrass and Mixedgrass Subregions. The 
primarily grassland fuels are a factor in this region. Agricultural activity (chiefly grazing and 
cultivation) has modified fuels in many areas. Fires do occur when grass is in the cured stage 
(including winter when snow-free conditions exist, ignition source is present and Chinook winds 
occur) .  

The Parkland Natural Region, with the exception of the Peace River Parkland Subregion, forms 
a broad transition between the d rier grasslands of the plains and the coniferous forests of the 
Boreal Forest and the Rocky Mountains. Except for small tongues extending a short distance 
into the northern U .S. ,  this region is confined to the Prairie Provinces of Canada. The Parkland 
Region occupies 1 0-1 5% of the landmass of Alberta, about 60,000 sq . km. It consists of three 
Subregions - Central ,  Foothil ls and Peace River - which are separated on the basis of 
geographic location and major floristic d ifferences. The Parkland Natura l  Region is the most 
densely populated region in Alberta, with the greatest density in the Central Parkland Subregion. 
Land use has changed much of the native vegetation ;  the most extensive a lteration has been in 
the Peace River Parkland and the least in  the Foothil ls Parkland. Common fuels are grass and 
aspen with some mixed spruce and aspen stands. Generally a spring fire situation exists prior to 
green-up although there is some potential in the fal l  after fuels have cured . 

The Foothil ls Natural Region is transitional between the Rocky Mountains Natural Region and 
the Boreal Forest Natural Region. It consists of two subregions, the Lower Foothi l ls and the 
Upper Foothil ls. It occurs from about Turner Val ley in the south, north along the eastern edge of 
the Rocky Mountains in a gradually widening belt, and also includes several outlying hi l l  masses 
such as Swan H ills, Pelican Mountain, and the Naylor H il ls .  Common fuels are lodgepole p ine, 
spruce and aspen stands, g rass meadows with some Douglas fir in the montane areas. 
Typically in recent times, some ignitions have occurred with very few fires exceeding 200 ha. 
Late fall and winter fires do occur when snow-free conditions exist, ignition source is present 
and Chinook winds occur) .  

The Rocky Mountain Natural Region is part of a major upl ift that trends along the western part of 
Alberta forming the Continental D ivide. I t  is separated from the Foothil ls Natural Region 
primarily by structural geology, age and lithology. The Rocky Mountain  Natural Region is 
underlain primarily by upthrust and folded carbonate and quartz itic bedrock whereas the 
Foothil ls Natural Region is mostly deformed sandstone and shale. Exceptions include areas of 
the Montane Subregion in the 'geolog ical' Foothil ls of the Porcupine and Cypress H il ls, and 
occurrences of the Subalpine and Alpine subregions on folded bedrock of the 'geological' 
Foothills Belt in the Kakwa area. This Region is the most rugged topographically in Alberta and 
ranges from about 1 0  km wide in the Waterton Lakes National Park area to more than 1 00 km 
wide in the central portion .  Elevations rise from east to west, from major river valleys at 1 000 to 
1 500 m to 3700 m along the Continental Divide. The two major mountain ranges, the easterly 
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Front Ranges and the westerly Main Ranges, are composed mostly of thrust-faulted sed iments. 
Major valleys trend southeast-northwest through the mountains and are occupied by large 
rivers. Many of Alberta's largest rivers originate here with drainage into the Saskatchewan and 
Mackenzie river systems. The highest mountains occur in  the central part of the Region with the 
lower mountains in  the far north and far south . Three natural subregions have been recogn ized 
within the Rocky Mountain Natural Region -- Montane, Subalpine and Alpine, which mainly 
reflect changes in environmental conditions due to changes in a ltitude. Common fuels are 
lodgepole pine, spruce and aspen stands, grass meadows with some Douglas-fir in the montane 
areas. Relatively few fires have occurred in recent times 

The Boreal Forest Natura l  Region is the largest in Alberta . It consists of broad lowland plains 
and d iscontinuous but local ly extensive hi l l  systems. The bedrock is buried deeply beneath 
glacial deposits and outcrops occur only rarely along major stream valleys. Major surficial 
features are moraines in the uplands, and glaciofluvial and g laciolacustrine deposits in the 
lowlands. Fluvial deposits, including the Peace-Athabasca Delta, occur along major rivers. The 
land generally slopes to the north and east but the most prominent highlands are located in the 
northern part of the Region. The Region drains primari ly into the Mackenzie River system 
although a substantial portion of the southern subregions is part of the Saskatchewan River 
system. The presence of extensive wetlands is a major characteristic of the Boreal Forest 
Natural Region. Large wetlands occupy large areas of the lowlands. Bogs, fens, and swamps 
are abundant and marshes are local ly prevalent. The Boreal Forest Natura l  Region has been 
d ivided into six subregions (Dry M ixedwood, Central M ixedwood, Wetland M ixedwood, Boreal 
Highlands, Peace River Lowlands, Subarctic) based primarily on vegetational, geological and 
landform characteristics. 

The Canadian Shield Natural Region extends only peripherally i nto the far northeast corner of 
Alberta. The Natural Region contains two quite d ifferent S ubregions. The Kazan Upland 
Subregion includes most of the exposed Canadian Shield in Alberta north of Lake Athabasca 
and is characterized by exposed, g laciated bedrock. The Athabasca Plain S ubregion i ncludes 
part of the north shore of Lake Athabasca and the Canadian Shield south of the Lake 
Athabasca, and is characteristically g lacial outwash deposits shallow over Canadian Shie ld 
bedrock. 

A wide range of fuels exit in the Boreal Forest and Canadian Shield Natural Regions, including 
lodgepole pine and jack p ine, white and black spruce, mixedwood and aspen stands are 
present. Frequent fires occur with fires exceeding 200 ha more common in situations of extreme 
burning conditions and/or m ulti-fire start situations . 

Four or more less distinct eras can be d istinguish i n  regards to the fire management history of 
the province of Alberta. The setting during the "pre-european" times was one of native I ndian 
use of the land.  Several anthropologists have made a convincing case that Indians, and Metis in 
later times �sed fire i n  certain places and at chosen times, to create cond itions more favorable 
to maintaining their ways of l ife. 

During the 200-year span referred to as the "Ruperts Land" era between 1 670 and 1 870, was 
general ly a time of constancy except for increasing European settlement during the last 60 
years. I nd ian use of the land continued essentially the same as prior to 1 670. The fur trade by 
____________________________________ �17 



People . Ecosystems ami Wild/1lI1l1 Fires - Workillg ill HarmollY ---------------------

the Hudson's Bay Company and the North-west Company was a major activity to occur during 
this period . There is no evidence of organized fire control at that time. Political events 
culminated in the Rupert's Land purchase, formation of the Northwest Territories, and the 
beginning of organized governance by a government rather that control by a company. 

A period of westward expansion and development referred to as the "Dominion Administration of the 
Northwest Territories" era between 1 870 and 1905, included construction a Trans-Canada railway. 
With the arrival of more permanently located European settlers, the number of fires increased, and 
the settlement structures and crops increased the values at risk from fire. In itial policy efforts were 
focused on prevention, and on prosecution of offenders. Development of control effort gradually 
emerged, as the limitations of prevention became evident. The persistence of fire problems 
aggravated by an influx of settlers led to the establishment of the Dominion Forestry Branch in 1 899. 
By 1903 there were four fire rangers in Alberta, two each under the forest rangers in Edmonton and 
Calgary. I n  1905, parliament established the province of Alberta but retained control of natural 
resources within the federal government. This led to a form of dual administration (Alberta-Dominion 
Administration) for the next 25 years. Alberta (1905 - 1930). From 1905-1930 the federal 
govemment administered natural resources including the forests and minerals. The federal thrust 
was to focus on forest reserves, which represented the major high-value timber areas, and to provide 
some degree of fire control in the northern forests. The province assumed responsibility for prairie 
fires in settled areas. 

In 1930, the Natural Resources Transfer Act handed ownership of all natural resources over to the 
provincial government. That same year the Alberta Forest Service was established, effectively 
ushering in the modem era of forest management and protection. Since then the Service has grown 
steadily supplementing the rangers with technical specialists, management and administrative 
personnel. Through this period organizational changes have occurred as a resu lt of advances in 
communications technology, access and govemrnent philosophy. The most recent reorganization 
has occurred in the 90's. Techn ical advances in suppression equipment, fire management training 
have also kept pace with the times producing and organization which is continuing to move forward 
to meet the pressures of fi re and resource management issues associated with an increasing 
population and expanded use of the forest resources. 

Today, responsibil ity for the administration of wild land fire suppression in Alberta is shared by a 
number of organizations. Within the forested areas of the province the Land and Forest Service 
and Parks Canada (in national parks) are the primary responder while in the settled areas, 
structural fire depc;irtments are responsible for fire control .  Urban interface is continuing to 
becoml3 a greater �oncern prompting closer working relations between structural and wild land 
suppression agencies. Also, the forest industry is beginning to play a more active role in 
providing assistance to fire suppression within the forested areas of the province.  

Since 1992, staffing of salaried people in the Land and Forest Service administration has 
decreased by 35% d ropping by 264 people from 751 to 487 permanent positions. I n  addition, 
the total staffing level of salaried and non-salaried people decreased by 29%, dropping by 266 
people from 921 to 655 people. This staff reduction occurred as a part of a broad restructuring 
of the Department of Environment and of the Land and Forest Service itself. Some of the 
reduction related to the elimination of certain programs and activities that the Land and Forest 
Service traditionally carried out and that are completely unrelated to forest protection. The 
remaining staff reductions were more general in nature, affecting staffing throughout the 
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organization .  The result was that there were fewer forestry personnel for the fire control program 
to draw on during periods of heavy fire load and human resource demand . Since then dedicated 
staffing has increased as a result of changes in organizational structure and resourcing made to 
address issues arising from the 1998 and 1999 fire seasons. 

Efforts to continuously improve performance is an attribute of most successful companies and 
organizations and the formal presence of a continuous improvement program could be 
considered a "best practice" characteristic. The Forest Protection branch in the Land and Forest 
Service currently has in place a continuous improvement program that is aimed at improving the 
program in a number of areas identified by management and outside stakeholders .  

Biographical Sketch: Terry Van Nest 

Terry's career in forestry began in 1965 when he accepted a position with the Alberta Forest 
Service. From 1965 to 1976, he worked in a number of ranger districts in Alberta. From 1976 to 
1982, he worked in the Peace River Forest as a forest protection technician. I n  1982,  Terry 
became Alberta's first provincial fire behavior officer; a position which he held until 1991 . During 
this period Terry was actively involved in operational fire behavior duties with the province as 
well as on a national and international scale. Other activities included technology transfer, fuels 
inventory, prescribed burn ing ,  wildfire investigation ,  fire behavior training ,  co-operation in fire 
research projects and the development of operational fire information systems such as Alberta's 
Preparedness Planning System, and in co-operation with Forestry Canada, the development of 
the I ntelligent Fire Management I nformation System.  I n  February 1991 , Terry transferred to  the 
Forest Technology School (now called the Environmental Training Centre) at Hinton as senior 
fire control instructor. During the 90's, Terry was involved in the initiation and development of 
national fire management training and the establishment of the C IFFC National Training 
Working Group. In March 1999, Terry accepted the position of training operations manager at 
the Environmental Training Centre. Terry has a forest technician d iploma and has attended 
several fire behavior courses at National Advanced Resource Technology Center at Marana, 
Arizona. 

Keynote Address: 

Forestry, Wildfire and Ecosystem Management: 

Where are the Concerns? 

/ Stephen J. Woodley 

Forest Ecolog ist,
' 
Parks Canada, Natural Resources Branch , 25 Eddy Street, 4th Floor, 

Hul l ,  Quebec K1A OM5. Phone: (819) 994-2446; Fax: (819) 997-3380; 
E-mail : Stephen Woodley@pch.gc.ca 

Abstract. The challenge to this conference is to consider fire, people and ecosystems - working 
together in harmony. I argue these elements are not now working together in anything l ike 
harmony. There is a wide range of obstacles to clear before we can even begin to consider 
these elements in the same program.  The obstacles are conceptual, scientific and practical in 
nature. Perhaps these elements were never meant to work in harmony. Maybe the model is 
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more like fire, people and ecosystems - can they survive together? 

Biographical Sketch: Stephen Woodley 

Stephen Woodley is an ecologist, who has worked in the field of environmental management for 
25 years, including working in several national parks, as an environmental consultant, and as 
Director of the Heritage Resources Centre at the University of Waterloo. His current position is 
forest ecologist for Parks Canada at the National Office in Ottawa. He works on a number of 
issues related to ecological integrity, including developing techniques for monitoring and 
assessment, fire restoration and sustainable forestry. Stephen is Chair of the Greater Fundy 
Ecosystem Project, which aims to develop a sustainable landscape in an area that includes a 
core protected area surrounded by lands managed for intensive forestry, agriculture, recreation 
and tourism. The Greater Fundy Ecosystem Research Group has developed a set of guidelines 
to conserve biodiversity and recently published an extensive study assessing the state of the 
Greater Fundy ecosystem. Recent projects include being Team Leader of the North American 
Test of I ndicators of Sustainable Forestry. This project was conducted in cooperation with the 
U.S,  Forest Service and the I ndonesian based Centre for I nternational Forest Research . The 
project tested indicator sets developed by the Montreal Process and various non-government 
agencies. This past year Stephen was a member of a Ministerial Panel on Ecologica I ntegrity. 
This independent panel has been asked to evaluate the success of national parks in meeting 
their legal mandate to manage for ecologica integrity. Stephen is a member of the World 
Conservation Union's ( l UCN) Commission on Protected Areas and has visited parks and 
protected areas in over 25 countries throughout the world . 
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Session 2: Historical Perspectives 

Moderator: Dennis E. Dube 

Program Manager, Canadian Forest Service, Northern Forestry Centre, 5320-1 22 Street, 
Edmonton ,  Alberta T6H 3S5. Phone: (780) 435-721 0;  

Fax: (780) 435-7359 ; E-mai l :  ddube@nrcan .gc.ca 

Biographical Sketch: Dennis Dube 

Dennis has a B.Sc.degree from the University of Montana (1966) and M .Sc. degree in plant 
ecology from the University of Alberta (1976) . Dennis began his research career with the 
Canadian Forest Service (CFS) in Edmonton in 1973 as a fire ecologist. He was primarily 
involved with fire history and prescribed fire research in National Parks early on his career with 
the CFS. I n  1980 he was appointed Project leader-Forest Fire Research and served in that 
capacity until 1984 .  From 1984 t01 986, Dennis was the City Forester for the city of Winnipeg . 
He then rejoined the CFS in Ottawa where he served as the National Fire Research Coordinator 
from 1986 to 199 1 . In this position, Dennis served on several national bodies, including the 
Canadian Committee on Forest Fire Management and the Canadian I nteragency Forest Fire 
Centre. He was also involved for several years with the Fire Management Study Group of the 
North American Forestry Commission. Dennis returned to Edmonton in 199 1  as Program 
Director of Forest Resources. 

Reading the Trees: Past Incidence of Fire in 
Western North American Forests 

Marie-Pierre Rogeau 
Wildland Disturbance Consultant, P.O. Box 2421,  Banff, Alberta. TOl OCO. 

Phone: (403) 762-8892; Fax: (403) 762-8941 ;  E-mail: mprogeau@cb.monarch.net 

Abstract. Three topics are covered in this presentation; an overview of the Canadian Mountain 
fire regime, historical large size fires at a regional level and, the 1 889 wildfire year which was felt 
throughout Northwestern America, from the Yukon to Colorado. 

The mountain fire regime of the Canadian Rockies is largely dependent on the source of ignition 
and its spatial d istribution. Lightning strike density patterns and density of human use on the 
land both affect the frequency and d istribution of fire. At a regional scale, zones of higher strike 
density tend to see more f ires. However, this does not hold true at a much broader landscape 
scale such as that which stradd les the Continental D ivide. On average 50 strikes are needed to 
produce one f ire in British Columbia, whereas 1400 strikes are requ ired in Alberta. The 
outcome appears to be from h igher daily severity ratings (DSR) during the l ightning season in  
British Columbia as compared to  Alberta. Topography also plays an important role in shaping 
patterns and occurrence of fire in mountain landscapes. 
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A large scale study done for the East slopes of the Canadian Rockies revealed that 64 to 70% 
of the fire patterns in the montane and subalpine ecoregions are explained by four topographic 
elements: valley orientation , elevation, proximity to the Continental Divide and aspect. 

Fire size tends to be much smaller in dissected mountain landscapes in comparison to Footh il ls 
and Boreal landscapes where the fuel cover is continuous. Most frequently (45% of fires) , 
h istoric stand replacing fires varied in size from 500 to 2,000 ha, but rare episodes occurred 
where fires reached up to 20,000 ha. The available fire history studies and historical accounts 
of fire occurrence revealed that there are years that experienced a larger number of fires of 
great extent. These extreme fire episodes occurred at a vast regional scale, province or multi 
province wide. I n  rare instances, such as the case in 1 889, extensive fire events occurred 
throughout the whole Northwestern American Continent. With the exception of 1 889, which was 
a time of prolonged dry spell, an evaluation of the Daily Severity Rating (DSR), a subsidiary 
component of the Canadian Forest Fire Weather I ndex System, from 1 894 to 1994 shows that 
there is no strong correlation between blocks of days under a high fire severity rating and 
occurrence of large size fires. A separate study also demonstrates that the fire severity seems 
comparable for the period prior to 1 9 1 7  and after 1959 .  However, most of the burning occurred 
during the early period, while significant burning ceased after 1940. Through an effective fire 
prevention awareness program, and better fire detection technology coupled with a quick 
response time, it would appear that Man has shaped today's forest mosaic. 

Biographical Sketch: Marie-Pierre Rogeau 

After completing her B .Sc. in Physical Geography at the U niversity of Sherbrooke, Quebec, in 
1990, Marie-Pierre moved to the Rockies to initiate graduate stud ies on age-class d istributions 
in Banff National Park and surround ing area. She completed her M.Sc degree in 1996, from the 
University of Alberta, and now works as a Wildland Disturbance Consultant out of Banff. M-P 
specializes in the study of fire regimes and reconstruction of past fire events in mountain areas. 
Her work mainly consists of project management, sampling design, disturbance regime analysis, 
research techn ique development and data management. Another facet of her work has been 
the modeling of d isturbance patterns on the landscape and it's application to present day 
management of forest resources. As part of projects funded by Parks Canada, the Alberta 
Forest Service or  the Foothil ls Model Forest, she has completed the fire history for the following 
regions: Mount Assiniboine Provincial Park, Spray Lakes Recreation Area of Kananaskis 
Country, Whitegoat and Siffleur Wilderness Areas, Fire Management Unit E4 (from the Willmore 
Wilderness area to the Southesk River), Switzer Provincial Park, montane region of Jasper, and 
other areas of the Foothi l ls near H inton.  She has a lso been involved with the preliminary stand 
origin analysis of Middle Ridges (part of FMU C5) in the Crowsnest Pass Region and the 
Willmore Wilderness Area. Now that m uch of the fire history has been done in her neck of the 
woods, M-P expanded her territory to the Boreal Forest where she completed a fire regime 
analysis for Blue Ridge Lumber (Whitecourt-Swan H ills Area) and for the Greater Mount 
Revelstoke National Park Area located in the Columbia Mountains. 

She is currently engaged in a multi-year biodiversity-wildland disturbance analysis proje -;t of a 
60, 000-km2 area in the Mackenzie District, north of Prince George, for Donohue Forest 
Products. 
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Aboriginal Use of Fire: Why Not? 

Henry T. (Hank) Lewis 

Professor Emeritus, Department of Anthropology, University of Alberta, 
Edmonton, Alberta T6G 2H4 .  Office Phone: (780) 492-9746; 

Home Phone: (780) 439-4645; Fax: (780) 492-5273; E-mail :  h lewis@ualberta.ca 

Abstract. Earlier studies as wel l  as passing comments about aboriginal uses of habitat fires 
invariably asked "why" Amerindians, Australian Aborigines, tribal peoples of South and 
Southeast Asia, and those of Africa set fires within wetlands, brushfields, grasslands, and 
forests -- and, in many areas outside of North America, continue to do so. Today we know 
enough about the ecology of fire and the ways that indigenous peoples employed fires and 
understood many of the consequences of burning (and not burning ) to follow a more 
appropriate l ine of questioning. This involves inverting the original form of inquiry to asking why 
hunters, foragers, trappers, pastoralists, and shifting agriculturists would not have set habitat 
fires? Given that anthropogenic fires can be especially important for influencing the abundance 
and distribution of the resources on which indigenous people depended -- while reducing the 
greater levels of unpredictabi l ity and perturbation that otherwise occur -- what conceivable 
reasons wou ld they have had for not including fire as an important d imension of non-industrial 
technologies? Comparisons, both those involving indigenous examples from d ifferent regions 
and even d ifferent parts of the world, as wel l  as with what fire ecologists have shown in the past 
fifty years, establish that anthropogenic fire reg imes significantly d iffered from natural fire 
regimes and were important for maintaining the areas most heavily used for human adaptations. 
At the same time, the appropriate inquiry is not whether particular regions were shaped by 
human or natural fires but rather how, in particular areas, the two kinds of fire regimes 
overlapped and were interrelated given d ifferences in elevation, habitat types, b io-diversity, 
ignition d istributions, natural-cum-cultural resources, demographics, seasonality, timing, 
frequency, several stages of recovery ("pu lse stabil ity") , p lus how cultura l  factors varied and 
changed in terms of historical developments. Sufficient answers to this require interd isciplinary 
research that includes biological ecologists, ethnoecologists and, importantly, the participation of 
those traditional land users who still understand the importance of anthropogenic fires. 

Biographical Sketch: Henry T. Lewis 

Hank is a retired professor from the Department of Anthropology at the University of Alberta. 
Most of his work in anthropology has concerned the varied ways that habitat fires are employed 
by traditional land users, especially hunter-gatherers and pastoralists. H is first stud ies 
concerned h istorical-archival work on Native Californians in which he examined indigenous uses 
of fire, all of which showed a remarkable concurrence between aboriginal practices and what fire 
ecologists in the 1960's were recommending for the reintroduction of fire into "wilderness area�". 
H is interest in the topic derived from having spent twelve summers as a seasonal employee with 
the U .S .  National Park Service, work that often involved fighting forest fires. A few years after 
coming to Alberta in 1971 , he carried out three summers of research on traditional uses of fire 
as told him by elder Dene, Cree, and Metis in the northern part of the province, al l  of which 
resulted in a number of publications and one film (Fires of Spring). During the 1980's he carried 
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out similar studies i n  the Northern Territory of Australia which included interviews and field 
observations comparing the technological strategies and ecological understandings of hunter
gatherers, pastoral ists, and employees of government agencies. Since then much of his work 
has focused on agro-pastoral uses of fire, first in  South Australia and , most recently, in northern 
Arizona and southern Utah.  A particular emphasis throughout h is work has been on comparing 
local practices within and between regions, between d ifferent parts of the world, as well as 
comparing local practices with work done in fire ecology. He continues to teach courses at the 
University of Alberta and elsewhere, and, in terms of traditional uses of fire, is currently doing 
consulting work at Yellowstone National Park in Wyoming. 

The Evolution of Forest Fire Management in the Northwest Territories 

in the Eyes of a H istorian 

Steve Janzen 
Research Associate, Western Centre for Economic Research, U niversity of Alberta, 1 04 14-134 

Street, Edmonton, Alberta T5N 2B2. Phone: (780) 454-9703; 
Fax: (780) 492-5037; E-mail: sjanzen@ualberta.ca 

Abstract. Fire has played an important role in the boreal forest of the Northwest Territories. For 
thousands of years it has lent shape to the region's mosaic of flora and fau na .  Predating man 
by at least a few m il lennia, wildfire was critical in determining the forest habitats that greeted the 
first immigrants to the Mackenzie region. Until man's arrival ,  the frequency and pattern of 
wildfire depended solely on l ig htning. With the coming of the earliest prehistoric population, a 
new source of ign ition entered the northern forests. Moreover, man's presence in the North's fire 
environment meant that his activities were, to a large degree, determined by fire. This 
p resentation focuses on the dynamic relationship northern peoples have had with fire since the 
prehistoric period , but concentrates on the evolution of fire control efforts in the Northwest 
Territories during this century based on the author's M.A. thesis. 

I t  is clear that applying fire to the landscape, early nomadic man was able to manipulate the 
surround ing forest habitat. At the turn of the last century, these traditional fire practices gave 
way to the European ideals expressed by the Canadian government. From 1900 to 1920, the 
rise of professional forestry and the conservation movement accelerated the government's 
attempts to l imit fire occurrence beyond the settled regions. Ottawa's commitment to fire 
prevention and protection waned during the interwar years, effectively stal l ing the delivery of 
such services to federal lands for another three decades. A large-scale development boom in 
the North during the postwar period produced a wave of man-caused fires. After 1950, the 
federal government felt it necessary to take a more authoritative approach to land management 
in the territories. As a resu lt, a relatively advanced fire program was established in the 
Mackenzie District. The size, d iversity, and population of the Northwest Territories presented 
the program with a wide range of unique problems. I n  1987, the federal government transferred 
the fire program to the Government of the Northwest Territories, marking a new era in  forest fire 
management. 
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Biographical Sketch: Steve Janzen 

Steve Janzen has worked for the last three summers as an Air Attack Officer in the Government 
of Northwest Territories' air operations program. During the twelve previous fire seasons ( 1982-
94) he worked in Alberta with the Hel itacklRappattack program and then as a Wild land Fire 
Specialist with that province's air tanker program. I n  1990, he completed a Masters degree in 
history at the University of Alberta; his thesis was titled "The Burning North:  A History of Fire and 
Fire Protection in the Northwest Territories". During the last six winters he has worked as an 
associate with the University of Alberta's Western Centre for Economic Research special iz ing in 
international trade and resource economics. 
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Session 3:  Ecological , Environmental and Life Safety Complexities 

Moderator: Howard Gray 

Executive Director, Forest I ndustry Development Branch , Alberta Resource Development, 9945-
1 08 Street, 1 1 th Floor, Edmonton, Alberta T5K 2G6. Phone: (780) 422-9320; Fax: (780) 427-

244 1 ; E-mail :  Howard.Gray@gov.ab.ca 

Biographical Sketch: Howard G ray 

Howard has spent 35 years in forestry in Alberta and the NWT. Fifteen of those years were in 
wildfire specialist roles. Howard has been Chief Protection Officer for the Northwest Territories, 
Forest Protection Officer for the Slave lake Forest and Head of Wildfire and Aviation Operations 
for the Province of Alberta. Most recently he has been Regional Director for the Northwest 
Boreal Region of Alberta land and Forest Service based in Peace River and has been 
responsible for setting up new forest business branches with Alberta Economic Development 
and Alberta Resource Development. In this role he is responsible for fostering the continued 
economic contribution of the Forest I ndustry to Alberta's economic growth and sustainability. 
Wildfire is a key concern and of significant interest to this portfol io as it has direct impacts on the 
forest industry and its viabil ity. 

Fire, Aspen, and Elk in the Alberta Rocky Mountains 

Cl iff White 
Conservation Biologist, Parks Canada, Banff National Park, P.O. Box 900, 

Banff, Alberta TOl OCO. Phone: (403) 762-1422; Fax: (403) 762-3240; 
E-mail: Cliff_White@pch.gc.ca 

Abstract. Trembling aspen (Populus tremuloides) forests in the Rocky Mountains are an indicator 
of ecological conditions because they have maintained their presence for thousands of years 
through vegetative reproduction, and these communities have high biodiversity. Aspen can be tied 
to ecosystem condition through a 4-level trophic model that l inks humans, wolves (Canis lupus) , 
elk (Cervus elaphus), and aspen through the processes of predation, herbivory, burning , and 
differential wildlife responses to humans. I evaluated aspen conditions in 9 east slope watersheds 
in Alberta's Rocky Mountains through historical photographs, fire history analysis, and browse 
transects. Although aspen was h istorical ly vigorous in al l  watersheds, and continues to be vigorous 
on most provincial lands, stands are currently in decline in busy national parks areas. Trees are 
intermediate to mature in age (60-120 years old) and elk browse off new suckers before they 
reach 2 m in height. Fire combined with browsing has hindered regeneration of aspen. An 
exception to this pattern is northern Jasper National Park where elk densities appear to have been 
reduced by wolves in the 1970s, and aspen regenerated. I found a gradient of increasing human
caused ecosystem changes in Rocky Mountain watersheds: (1 ) h istoric conditions with frequent 
fires, and low elk density regu lated by humans, wolves and other predators (all areas); (2) current 
conditions of patches of high elk density, where wolves are displaced by human land use, within a 

matrix of moderate elk density, where wolves and other predators are present (Le. , Banff and 
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Jasper National Parks) ; (3) recent conditions inside parks, where wolves are absent, and very high 
elk density is regulated by competition for food ; and (4) potential future conditions, where 
increasing human land use around parks displaces carnivores and reduces hunting , and very high 
elk density occurs throughout landscapes. Aspen stands regenerate well areas of low elk density, 
and in some areas of moderate elk density; however in areas of high and very high elk density, 
aspen does not regenerate, and burning accelerates clone deterioration. My recommendation to 
national park and provincial land managers is to restore carnivores, continue elk hunting seasons 
wherever possible, use fire in areas of low elk density, and control human uses that displace 
carnivores. 

Biographical Sketch:  Cliff White 

Cliff White is a conservation biologist for Banff National Park. H is interest in fire, vegetation and 
wildl ife interaction was stim ulated by over 20 years of work with wildland fire including stints as a 
fire crew member, a park fire specialist, and as the National Fire Management Coordinator at 
Parks Canada headquarters in  Ottawa, Ontario. During the 1980s, Cliff conducted large-area, 
high-intensity prescribed burns in the Canadian Rockies. From 1990 to 1996 he managed 
Banff's team of wildlife and plant ecologists, conducting research and adaptive management in 
Canada's busiest national park. He is currently completing doctoral research on fire-aspen
wildl ife interaction at the University of British Columbia, and serves as a fire boss on Parks 
Canada's national command team roster. 

Consequences of Attempted Fire Exclusion on Forest Health -

Fire Management Implications 

Brad C. Hawkes 
Fire Research Officer, Canadian Forest Service, Pacific Forestry Centre, 

506 West Burnside Road, Victoria, British Columbia V8Z 1 M5. 
Phone: (250) 363-0665; Fax: (250) 363-0775; E-mail : bhawkes@nrcan .gc.ca 

Abstract. The western United States fires this year have ignited a culture war. Loggers blame 
in some ways insufficient logging as a cause while environmentalists accuse loggers of wanting 
to destroy the forest in order to save it. Changes are occurring on many of our forest and 
grassland areas. One debate that is occurring is what combination of factors such as climate 
change, attempted exclusion of fire, grazing, and past logging practices have lead to tree 
species composition shifts, denser forests, loss of grasslands. Another debate is whether 
current forest health problems are related to these factors, with special emphasis on fire 
exclusion. 

The current defin itions for forest health in Canada and the US are mainly value laden, which 
makes forest health d ifficult to measure. A possible definition that wou ld be measurable, 
independent of value judgement, and applicable to most d isturbances has been suggested by 

27 



People. Eco systems and Wi ldland Fires - Working in Harmol�I' --------------------

some Canadian Forest Service entomologists: "a measure of the probability of disturbance 
within a particular forest system." The current concept of natural variability could be useful to 
determine how natura l  variability, desired future conditions, and current conditions l ine up.  If 
they don't then more specific discussions cou ld take place among the forest and fire managers, 
the publ ic, and the government. Natural variabil ity wou ld also be useful in examining if 
attempted fire exclusion has affected forest health . One challenge is that we have made good 
progress documenting and understanding fire history and ecology but have a long way to go 
with insect and d isease disturbances. It seems we are only starting to l ink the spatial/temporal 
modeling of fire, insects, and disease. 

Stress can be either natural or anthropogenic in orig in .  Stress acts to influence the probability of 
d isturbance in complex ways ranging from direct impacts to individual tree vigour to 
modifications of species/trophic interactions. A combination of susceptible host and favourable 
weather for insect population growth usual ly results in an outbreak. Prior to logging and fire 
suppression, the percentage of the landscape in d ifferent age classes and species composition 
varied along with cl imatic conditions for insect development such that the susceptible host and 
good weather conditions for insect development d id not a lways coincide. Currently in British 
Columbia there is a vast area of mountain pine beetle susceptible stands due mainly to 
attempted fire exclusion and the lack of logging prior to the 1970's. There is a currently a large 
mountain pine beetle outbreak in B.C. that also happened previously in the 1980's. 

Regardless of the actual factors driving changes in the forest, the forest has changed . An 
example is a study conducted by Steve Taylor (CFS, Pacific Forestry Centre, Victoria) that 
documented actual changes in southern B.C. dry forests from 1952 to 1992 and then projected 
future changes using the Forest Vegetation Simulator. The more dense forest stands have a 
h igh proportion of the stems composed of smaller d iameter Douglas-fir. The fire behavior 
implications of this change is an increase from 7% to 14% of the normal fire season having 
crown fires with a forty year projection of 29% of the season .  The impact on forest health in 
these d ry forests has not been fully assessed but forest managers are trying to deal with 
frequent outbreaks of budworm and Tussock moths. 

Quantification of fuel changes after insect outbreaks are not common, as well as experimental 
fire studies to q uantify changes in fire behavior. The Canadian Forest Service at Great Lakes 
did some experimental fires in spruce budworm kil led stands and found explosive fire behavior 
prior to green up of the understory vegetation . 

There are changes in our forests happening.  Forest, fire, range, and park managers need to 
work together, along with the publ ic to find some solutions to the current fire and insect 
problems within the context of the resource management objectives set for d ifferent parts of the 
landscape. 

Biographical Sketch:  Brad Hawkes 

Since 1980, Brad Hawkes has worked as a fire research officer for the Canad ian Forest Service 
at Pacific Forestry Centre, Victoria ,  B.C. He has worked in  the areas of wild land fire ecology 
and prescribed fire behaviour and ecolog ical effects, along with the development of 
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methodology, strategic plans, and guidelines for the use of fire in forest management. Brad is 
currently conducting a number of research studies which cover a range of subjects including fire 
behavior, fuel moisture, fire occurrence, and fire landscape biodiversity (e.g. interaction of fire 
and insects). He most recently has started work in the area of fire management systems, 
specifica lly looking at the use of wildfire threat analysis in fire planning. He has been working 
with B.C. Parks since 1994 on the use of fire in beetle management in Tweedsmuir Provincial 
Park, along with entomologists from Pacific Forestry Centre. Brad holds a B .Sc. degree in 
Forest Management from the University of British Columbia ( 1976), a M.Sc. degree in Fire 
Ecology from the University of Alberta ( 1979) and a Ph.D .  degree in Fire Science from the 
University of Montana (1993). Brad serves as an Adjunct Professor in Natural Resource 
Management and Environmental Studies at the University of Northern British Columbia at, 
Prince George, is an Associate Editor of the I nternational Journal of Wildland Fire,  and is 
Registered Professional Forester in British Columbia. 

Projecting Future Canadian Forest Fire Regimes and Impacts 

Under a Changing Climate 

Brian J. Stocks 
Senior Fire Research Scientist, Canadian Forest Service, G reat Lakes Forestry Centre, P.O.  

Box 490 ,  Sault Ste. Marie, Ontario P6A 5M7. 
Phone: (705) 759-5740 ext. 2 1 81 ; 

Fax: (705) 759-5700. E-mail :  bstocks@n rcan .gc.ca 

Abstract. Forest fire is the dominant d isturbance regime in Canad ian forests, burning an 
average of -3 m il l ion hectares annual ly, threatening human life,  destroying property, and 
significantly affecting Canada's economically vital wood supp ly. Direct fire management costs 
total -$500 mil l ion annually, with larger indirect costs. Forest fires are a lso a major influence on 
the carbon sink/source strength of Canadian forests, with direct effects on atmospheric 
emissions and the g lobal carbon budget. Climate change p rojections suggest a strong increase 
in the frequency and severity of weather conditions conducive to forest fires across Canada, and 
this translates directly into increased fire activity, shortened fire return intervals, a shift in forest 
age class d istribution ,  and a decrease in biospheric carbon storage. Projecting the extent and 
impact of future Canadian fire regimes is essential to developing effective adaptation strategies 
and policies. 

. 

This presentation wil l  describe an integrated investigation, currently supported by the Canadian 
Cl imate Change Action Fund, aimed at projecting future fire regimes in Canada using the best 
scientific information currently available. Provincial/territorial fire records and hourly/daily 
Environment Canada weather records post-1950 have been compiled and integrated to develop 
spatially and temporal ly exp licit, gridded , databases. The spatial fire database is used to 
estimate the percent area burned annually within Canadian ecoregions, and, in combination with 
Canadian Forest Fire Danger Rating outputs, to determine fuel consumption, carbon loss, and 
emissions by ecoregions. Analysis is underway to determine predictive relationships between 
area burned and weatherlfire danger conditions in order to quantify the parameters that have 
d riven fire activity over the past half-century. Preliminary results ind icate that the frequency and 

29 



Q 

People. Ecosystems ami JJiIt/land Fires - Workillg ill Harn/o llY -------------------_ 

strength of mid-tropospheric anomalies are a major d river of fire activity in Canada, creating the 
extreme fire danger conditions over large areas that result in  large areas burned. A time-series 
of fire danger nationally is also being completed for the 1953-1998 period to determine regional_ 
scale trends in fire danger, with an emphasis on the frequency of extreme fire danger 
conditions, to determine whether fire weather in Canada has changed during this period. 

Concurrently, high-resolution, regional-scale projections of future fire cl imate have been 
constructed through involvement in the development of a Canad ian Regional Climate Model 
including validation of current and projected fire danger conditions. This information i� 
integrated with outputs from the fire weather/fire activity analysis to develop plausible future fire 
regime scenarios that are analyzed in terms of impacts on forest communities, wood supply, 
and national and g lobal carbon budgets. I n  turn ,  these resu lts serve as a benchmark for the 
development and evaluation of adaptation strategies. Some possible adaptation strategies are 
d iscussed . 

Biogra phical Sketch : B rian Stocks 

Brian has spent h is entire p rofessional career in fire research with the Canadian Forest Service 
(CFS) based at the Great Lakes Forestry Centre in Sault Ste. Marie, Ontario. During the first 
twenty years of h is career, Brian's research activity covered many aspects of forest fire 
research , but centered on field investigations into the influence of fuels and weather on forest 
fire behavior, and the development of the Canadian Forest Fire Behavior Prediction System and 
the Canadian Forest Fire Danger Rating System .  Brian is the author or co-author of more than 
130 scientific papers covering many aspects of forest fire and global change research . Over the 
past decade Brian has become heavily involved in cause and effect relationships between forest 
fires and g lobal change. This includes research into p rojecting boreal forest fire regimes under 
a changing climate, and investigations into the impact of biomass burning on global atmospheric 
chemistry, studies that require extensive cross-discipl inary international cooperation. Brian is 
the senior fire research scientist within the CFS. He represents Canada on the United Nations 
Team of Fire Specialists, serves on biomass burning/atmospheric chemistry steering 
committees of the I nternational Global Atmospheric Chemistry and Global Change and 
Terrestrial Ecology Projects of the I nternational Geosphere-Biosphere Program, chairs the Fire 
Research Section of the I nternational Union of Forest Research Organizations, and chairs the 
Fire Working Group of the I nternational Boreal Forest Research Association . Brian has 
received several awards during his career with the CFS (e.g . ,  CFS 1996 Merit Award for 
Scientiifc Excellence, Natura l  Resources Canada 1996 and 1997 Department Merit Awards, 
Canadian Government 1996 Award of Excel lence,  and Canadian I nstitute of Forestry 1998 
Scientific Achievement Award) .  Brian holds a B.Sc.F. degree from the University of  Toronto 
( 1967) and M .Sc.F. degree from the University of California at Berkeley ( 1968). 
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A "Near Miss" Wildland-Urban Interface Case Study: 
The 1999 Mallard Fire, La Ronge, Saskatchewan 

Elvin Reimer 
Supervisor, Wildfire Operations, Department of Environment and Resource Management, Fire 
Management and Forest Protection Branch , P.O. Box 3003 , Prince Albert, Saskatchewan S6V 

6G1. Phone: (306) 953-3473 ; 
Fax : (306) 953-2530; E-mail: Elvin .Reimer.erm@govmail .gov.sk.ca 

Abstract. Wildfires annually threaten people and property in various locations across Canada. 
Property has been destroyed and people evacuated due to wild fire in most provinces at some 
point in the recent past. Saskatchewan is not immune to this problem, and in 1999 alone 
evacuated in excess of 200 people from their homes. In May of 1999 , the Mallard fire ignited 
several kilometres from La Ronge and due to explosive burning conditions, within 1 hour was 
threatening the community. Although a major d isaster was averted, a number of homes were 
destroyed and a significant number of residents had to be evacuated from their homes. 

The wild land-urban fire situation in northern Saskatchewan has been complicated recently by 
several factors. More residences are being bui lt in the wild land-urban environment with no 
thought to the inherent fire risks, explosive burning conditions are common due to fire exclusion 
policies, resistance to fuels management around communities and inherent climatic factors all of 
which collectively challenge fire managers in successfully protecting values. 

To address existing concerns, the fire management and forest protection branch has initiated a 
multi jurisdictional approach to identifying problems, finding solutions and implementing the 
appropriate measures. Communities, First Nations, forest industry, the Provincial fire 
management agency and other affected government departments are being asked to co
operate in developing long term solutions for on going wild land-urban interface concerns. Some 
of the planned in itiatives include an aggressive publ ic education program supplemented by joint 
agency hazard assessments, and improved fire suppres$ion capabil ities through m utual aid 
agreements. Conducting hazard abatement projects util iz ing industry and community resources, 
in addition to moderniz ing current legislation and agency policy are other important pieces of the 
over all process. 

Due to the multi-jurisdictional nature of this issue, it is clear that a successful wild land-urban 
interface fire management program is dependent upon a buy in from al l  levels of society and 
government. Although many people do not currently understand their role in this issue, success 
or fai lure in  managing the wildland-urban fire management program wil l  to a large degree 
depend upon the collective efforts of all stakeholders,  and their individual will ingness to accept a 
share of the responsibil ity. Until this happens, communities and other infrastructure wil l 
commonly be threatened by wildfire in the future. 
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Biographical Sketch: Elvin Reimer 

Prior to being employed with the Saskatchewan government Elvin worked for several years in 
the mining and logging industries. After graduation with a Renewable Resources Diploma in 
1978, he worked as a generalist conservation officer achieving a d istrict manager position in 
1982 . Elvin worked as a d istrict manager, with 4 d ifferent postings, until 1990 when he accepted 
a position as reg ional fire manager in La Ronge. Throughout h is employment as conservation 
officer he was actively involved in the fire program in various fire preparedness and sustained 
action roles. After working for 9 years as the reg ional fire manager out of La Ronge, Elvin 
moved to the provincial forest fire management center in Prince Albert as the supervisor of wild 
fire operations. Current d uties entail supervision of the p rovincial wild fire management teams, 
contract fire crew administration as wel l  as the fire p revention and education programs . 

Thoughts on Ensuring the Safety of Wildland Firefighters in the Future 

Ted Putnam 

USDA Forest Service (retired) . Presently, Private Consultant, M issoula, Montana. Phone: (406) 
728-3889; E-mail: tputnam@montana.com 

Abstract. Currently the fire organization is not very p roactive in making safety a major influence 
in strategies and tactics. Getting the job done, money and image concerns push firefighters into 
taking excessive risk. What is needed organizational ly is truthful fire investigations, an honest 
reporting system that tracks physical ,  mental ,  cultura l  and social  aspects of firefighting and a 
wil l ingness to become a learning organization . If safety is ever to become No. 1 in  the fire 
community then the fire community must be wil l ing to spend more time, money and effort 
towards making it No. 1 .  The fire community must get beyond its superficial practices l ike saying 
over and over again that safety is No. 1 without any true, longer-term, institutionalized 
commitment. Part of this commitment involves p romoting crew resource management (CRM) 
throughout the organization and fol lowing up on the Tri-Data contract recommendations. The 
central theme d iscussed is the use of the psycholog ical techn ique of mindfulness to promote 
clear thinking under stressful ,  risky conditions. Clear thinking enhances safety by improving all 
our actions: self-awareness, situational awareness, risk analysis, and communications, etc. 
thereby promoting decisive decisions and actions. 

Although wild land firefighting is the primary activity discussed , the analysis is characteristic of 
most risky activities such as structural firefighting , mountain climbing and mil itary operations. 
This analysis combines western and eastern psychology to p romote safety. 

The best individual effort you can accompl ish is to p romote clearer thinking, better overall 
health, well being and safety by learning and then practicing mindfulness meditation on a d�ily 

'I basis. Meditation is the most cost-effective and potent practice to improve thinking and behaVior 
under stressful ,  risky conditions. By being mindful of your  actions you are mindful of safety. If ) you would l ike a copy of a presentation similar to this one, entitled "Mindfu l  of Safety", p lease j 

send me an e-mail request. 1 
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Biographical Sketch: Ted Putnam 

Ted Putnam was a fire and safety equipment specialist at the Missou la Technology and 
Development Center. He started working for the Forest Service in 1963 and spent 3 year's on 
district fire crews, 8 years as a Region-1 smokejumper, and 3 more years as a supervisory 
smokejumper. I n  1976 he started work at MTDC, retiring at the end of 1998. He was responsible 
for developing firefighter's protective clothing and fire shelters, including training materials and 
he is the national expert in those areas. He was a member of two National Fire Protection 
Association standards-setting committees for protective clothing and equipment and he was the 
wildland fire expert on those committees. He is the leading expert in the U nited States for 
wildland fire entrapments. Ted holds a Ph .D .  in experimental psychology from the University of 
Montana. He majored in learning psychology, which emphasized how rewards and punishments 
affect behavior. He minored in decision theory, mathematics and statistics. Ted often added 
psychological elements into his publications such as "Your Fire Shelter". Although he 
emphasized the need to get more heavily involved in the psychology of firefighting, it was not 
until the 1994 South Canyon Fire tragedy that this became a major effort. Ted's talk today 
stresses what firefighters can do from a personal ,  psychological perspective to reduce poor 
decisions, accidents and fatalities on fires. 
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Session 4: Emerging Legal,  Socio-Economic 

and Technological Issues 

Moderator: Lou Foley 

Alberta Environment (retired) .  Presently, Owner/Manager, Lou Foley Consulting Ltd . ,  P.O. Box 
29 , Hondo, Alberta TOG 1 GO. Phone: (780) 829-2053 ; 

Fax: (780) 829-2453; E-mai l :  Ifoley@telusplanet.net 

Biographical Sketc h :  Lou Foley 

Lou worked for the Alberta Forest Service from 1963 to 1 996 in several locations throughout the 
province at various positions, including;  timber cruiser, party chief, forest ranger, land use 
officer, chief ranger, forest protection officer, and land management forester at the Forest level. 
He moved into the Provincial Headquarters in 1987 as manager of fire management programs, 
then moved into manager of wildfire and aviation operations, before fin ishing as manager of 
timber management operations. Following his career with the Alberta Government, Lou spent 
two fire seasons in the Yukon as Head, Forest Protection, with I ndian and Northern Affairs 
Canada in Whitehorse, Yukon . Lou now has his own forestry consulting company and primarily 
carries out work for one client, Vanderwell Contractors in S lave Lake, Alberta, but depending on 
the fire season, also helps out Alberta Environment. Lou is a graduate forest technician of the 
Maritime Forest Ranger School and is a Registered Professional Forester in the province of 
Alberta through the g randfather clause. 

Litigation Associated with Wildland Fires 

Craig Rose 
Barrister and Solicitor (Legal  Specialist), Alberta Environment, 

Land and Forest Service, 9920 - 1 08 Street, Edmonton, Alberta T5K 2M4.  Phone: (780) 422-
4616 ;  Fax: (780) 427-0085; E-mail :  Craig.Rose@gov.ab.ca 

Abstract. Statistics indicate that approximately 36% of al l  wild land fires that occurred in Alberta 
during the period from 1990 through 1.999 were man-caused. On average, over 7,400 hectares 
of productive or potentially productive Crown land were burned over each year. Average annual 
expenditures for suppression of such fires were approximately $4.7 mil lion dollars during the 
same period . The Forest and Prairie Protection Act, sets out various provincial offences under 
which persons may be charged . It also entitles the Minister to be reimbursed for costs and 
expenses incurred as the result of fire suppression operations and for any loss or damage to 
Crown timber or other forest growth by the person(s) who caused the fire. 
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There have been 1 7  prosecutions for offences under the Act for the period 1 997 through 1 999. 
Approximately 280 cost recovery files have been opened from 1 995 to the present time with 
more likely to fol low. 

All of this results in increased costs and requires further effort on the part of the Crown including 
but not limited to: 

• the implementation of add itional prevention measures to reduce the risk of wildland fires; 
• the investigation of wild land fires to determine cause and provide sufficient proof of cause for 

prosecutions, civil actions for cost recovery purposes or both; 
• the application of existing or the development of new technology in support of wild land fire 

investigations; and 
• litigation costs including the production of documents and the time, effort and schedul ing 

relating to staff participating as witnesses in support of a prosecution under the Act or the 
Criminal Code or in a civil action to recover costs. 

At the end of the day, the objective is to protect persons, property and resources by promoting 
compliance with the law and to recover costs and damages when and where appropriate. Are 
you feeling lucky? 

Biog raphical Sketch :  C raig Rose 

Craig has been employed as a forester and more recently as a forester/legal specialist with 
Alberta Environment for the past twenty years. Craig received his Bachelor of Arts degree 
(specializ ing in Political Science) from York University in 1 975 and soon afterwards found 
himself studying forestry at the University of Toronto where, upon g raduation in 1 980, received 
h is Bachelor of Science degree in Forestry. After taking some short-term contract work with the 
Ontario Ministry of Natural Resources Craig moved to Alberta in October 1 980 and began his 
forestry career with the Alberta Forest Service ("AFS") of the Department of Energy and Natura l  
Resources, as they were then known. He was employed as a forester and was responsible for 
that agency's participation in the department's integrated resource p lanning program. In  1 983, 
Craig moved to Calgary where as a forester in the Bow/Crow Forest office, as it was then 
known, was responsible amongst other things for the forest region's integrated resource 
p lanning program, and its access management planning and p ublic involvement initiatives until 
1 994. Craig has been a registered p rofessional forester in this province since the inception of 
the Alberta Registered Professional Foresters Association in 1 986. I n  1 991 , Craig once again 
found h imself studying within the hal ls of academia after being admitted to law school at the 
U niversity of Calgary and in 1 994 g raduated with a law degree. Soon after that, Craig moved to 
Edmonton and, as a Student-at-Law, completed his Articles of Clerkship with Alberta Justice in 
1 995, and on Ju ly 1 1 ,  1 995, was admitted as a Barrister and Solicitor to the Law Society of 
Alberta. Craig has since returned to Land and Forest Service as a foresterllegal specialist and 
in that capacity now provides advice, assistance and services to that agency specifically, the 
department generally, and Alberta Justice, from time to time. 
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Long-term Initial Attack Effectiveness 

AI Beaver 
Fire Management Planning Supervisor, I nd ian & Northern Affairs Canada, 

Yukon Region, Fire Management, 345-300 Main Street, Whitehorse, 
Yukon Y1A 2B5. Phone: (867) 667-3383; Fax: (867) 667-3 148; 

E-mail: beavera@inac.gc.ca 

Abstract. Aggressive in itial attack has been promoted and applied as the cost-effective solution 
to wildland fire. H istory has shown however that it is not a single, one-size-fits-all solution to 
what is a dynamic and complex problem. It has a lso been cited as a causal factor in a number of 
wildland fire fighter injuries and fatalities. It is a tool of fire management and as such, must be 
used in consort with the other fire management tools. The optimum mix of prescribed fire 
prescribed natural fire, mechanical disturbance and suppression is not necessarily transferable 
between fire regimes or land management objectives. U nder the fire environment conditions 
that over time account for the majority of area burned , in itial attack ranges and effectiveness are 
l imited. Under extreme fire danger conditions in high hazard fuels the acceleration period from 
ignition to beyond control can be only minutes. Time is precious and the distance from attack 
base to the fire is critical .  During the relatively cooler and wetter fire seasons effective initial 
attack ranges can be far-reaching . These years however, general ly contribute l ittle to overall 
burned area. In the extreme years, when initial attack ranges are l imited, all of the initial attack 
investments from the cooler years, outside of the long-term effective range wou ld be in 
jeopardy. In the absence of a substitute, flammability-reducing d isturbance, as in the manner of 
wildland fire, an agency's long-term effective initial attack range wou ld be related to the fire 
environment cond itions that contribute most to overal l  area burned . Fire and land management 
strategies beyond this range/zone need to be more insightful to the role of fire as an ecological 
force. 

Biographical Sketch:  AI Beaver 

Prior to graduating with a d iploma in Renewable Resources Technology in 1 977 from 
Saskatoon ,  Saskatchewan AI worked seasonally in  the forest industry. This seasonal work 
experience involved the harvesting, si lvicultural and protection aspects of the forestry business. 
Following graduation,  AI moved to Prince Albert where he was employed in the Forest and Fire 
Management Programs for the Department of Northern Saskatchewan. His wildland fire related 
work experience involved most facets of the Fire Management business. He moved to 
Whitehorse in April 1 985 to assume a position with the Yukon Forest Management Branch as 
the Training and Fire Prevention Coordinator. While the main duties of this position were 
wildland fire training and prevention the nature of the Forest Management Branch provided the 
opportunity for great d iversity within the fire management field. Fire behaviour, fire effects and 
fire history are areas where AI has focused much of h is energies in recent years. I n  April 1 997 
he assumed the function of Fire Management Planning in the restructured Forest Management 
program. Duties of this function include preparedness planning , fire behaviour, fire effects and 
fire regime analysis. The majority of AI's fire management experience has been in the boreal 
forest with some exposure to interior British Columbia fuel types through inter-agency 
assignments. He has participated as a student and instructor in a wide variety of both Canadian 
and U.S .  Advanced Fire Management Training and currently instructs at the National Advanced 
Fire Behaviour Course and the National Fire Behaviour Specialist Course. 
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Managing Large, Complex Wildfire I ncidents -

Economics and Social Responsibil ity 

Bil l  Bereska 
Alberta Environment (retired) .  Presently, Consultant, Wildfire Consulting, 

9 1 24 - 1 75 Avenue, Edmonton,  Alberta T5Z 2M2. 
Phone: (780) 983-931 1 ;  E-mail : bbereska@telusplanet.net 

Abstract. Wildfire management agencies and the publ ic across North America have concerns 
over escalating wildfire budgets in the past decade, largely due to increased expenditures for 
suppressing large fires. Frequent large fire incidents have resulted in enormous losses in life, 
property, and natural resources. There is continuous debate over the impact of prior fire 
exclusion policies and the dangerous fuel accumulations in today's forests. Additionally, there is 
growing recognition that aggressive firefighting is not the solution in a fire origin ecosystem, 
other mitigating strateg ies m ust be considered . Political and social pressures such as those 
encountered in u rban interface areas complicate agency wildfire management options. The 
economic consequences of alternative management strateg ies are poorly understood . Cost 
effectiveness comparisons between prescribed fire and other treatments are d ifficult to analyze. 
Expenditures on large fires may bear l ittle relation to values at risk. Current analysis tools for 
determining the level of protection ,  justifying budgets and d isplaying tradeoffs are not widely 
used by wildfire managers and rarely incorporate consideration of all relevant contributors to fire 
management costs and net value changes. Numerous reports have recognized the importance 
of optimizing fire management costs, yet progress toward this end has been slow and uncertain. 
There is a need for policy makers, natural resource managers, and fire practitioners to 
exchange ideas and learn from mutual concerns. 

Biographical Sketc h :  Bil l  Bereksa 

Bill Bereska retired from Alberta Land and Forest Service this year following 39 years. His work 
experience included ten years in timber management, three years as aircraft d ispatcher at the 
provincial forest fire centre in Edmonton,  three and half years as forest protection technician. 
Bil l  also served as a Chief Ranger for nine years, Forest Protection Officer for five years and 
Provincial Fire Behavior Officer for five years at the Edmonton Fire Centre and finally four and a 
half years with the Forest Protection Division in the fire centre as Manager of Wildfire and 
Aircraft Operations. Since his "retirement" from Provincial government service, Bil l  has been 
actively involved as a wildfire consultant specializing in decision support systems, training, fire 
behavior, prescribed burning and aerial ignition. 

Bil l  is a Forest Technician g raduate of the Forest Technology School at Hinton ,  Alberta. He has 
since taken numerous additional training courses in personnel management, fire management 
and in other forest resource management related fields. 
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Wood Su pply and the Th reat of Wildfire: An Industry Perspective 

Archie Jacobs 

Archie Jacobs, Woodlands Manager, Mi l lar Western Forest Products Ltd . Whitecourt Wood 
Products Division ,  5002 - 52nd Street, Whitecourt, 

Alberta T7S 1 N2. Phone: (780) 778-222 1 ;  Fax: (780) 778-4631 ; E-mail :  
ajacobs@mil larwestern .com 

Abstract. A forest company's future and survival is based on its wood supply and security of 
that supply. Mil lar Western Forest Product's fibre supply is as fol lows: 

Softwood requirements - 900,000m3 - under tenure 63% 
Hardwood requirements - 500,000m3 - under tenure 46% 

The remainder is accessed through long term volume supply agreements, log/chip exchanges 
and general purchases. Over the years of successful fire suppression activities we have helped 
create a forest health crisis. How we think about forest protection m ust change; we can no 
longer center our thoughts on fire suppression, but must consider the growing issue of fuel 
modification .  Some of the ways to achieve this are pre-commercial thinning, commercial 
thinning, salvage thinning and selection harvest. If we don't start to address fuels , large fires 
are going to become more common p lace. Forest companies along with other stakeholders 
need to develop, understand and agree on val ues at risk versus the traditional  values, which 
have changed . Based on this, long term management strategies m ust be developed to deal with 
planning for fire on the landscape, access, modeling for fire risk and for fire suppression 
activities. The forest industry m ust get involved in forest protection . With virtually no unallocated 
forest left, companies must be considered , and be wil l ing to participate as partners in forest 
protection . Industry can be an important part of the government's forest protection initiatives. 
Industry must get involved if for no other reason than to help ensure economic survival. 
Government m ust recognize this participation and explore new funding arrangements. When 
fire does strike what role can industry p lay? We can provide: initial attack, local knowledge, cat 
bosses, sector bosses, equipment co-ordination, GIS/GPS services, mapping and first aid. We 
are not: fire bosses, l ine bosses, fire behavior specialists, aircraft co-ordinators, public relations 
or tower personnel. Government and industry have recognized that there is far more to be 
gained by working jointly than not; this m ust continue. 
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Biograph ical Sketch:  Archie Jacobs 

Prior to coming to Whitecourt, Archie was raised and received his education in British Columbia, 
Starting in the forest industry in the southern interior of B ,C ,  in 1 970 with then Kootenay Forest 
Products (Eddy Match Co.) he worked in many d ifferent aspects of the industry including 
engineering and planning, harvesting and silviculture ,  to eventually becoming Resource 
Superintendent with Westar Timber in their Kootenay Lake hold ings. I n  1 986 Archie, with his 
family moved to Whitecourt, Alberta and started work for Mi l lar Western Industries, and took on 
the position responsible for construction . In 1 988 he moved into the Production Department, and 
in 1 990 assumed the position on Production Superintendent (Woodlands). In 1 994 he took on 
the responsibil ities of Assistant Woodlands Manager, and in  1 996 became Woodlands Manager, 
the position he holds today. 
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Session 5: Some Possible Sol utions 

Moderator: Cra ig Quinti l io 
Director, Alberta Evironment, Land and Forest Service, Forest Protection Division, 9920-1 08 

Street, Edmonton, Alberta T5K 2M4. Phone: (780) 422-441 5 ; 
Fax: (780) 422-7230; E-mail : Craig .Quintilio@gov.ab.ca 

Biographical Sketch:  Craig Quintilio 

Craig g raduated with a B.Sc. degree in Forestry from the University of Montana in 1 972. After 
graduation he commenced work with the Alberta Forest Service (currently Land and Forest 
Service, Alberta Environment). He worked in various locations throughout Alberta including a 
nine-year period in Grande Prairie. Craig has also worked in several functions in the provincial 
headquarters in Edmonton including Forest Management, Program Support and Land 
Administration .  He is currently the Director of the Forest Protection Division .  

Avoiding Armageddon : Fire Management Applications of 

Turner's Disaster Model 

Risa Lange-Navarro 
Fire Use/Fuels Management Training Specialist, USDA Forest Service, 
Northern Rockies Training Center, Aerial Fire Depot, 5765 West Broadway Street, Missoula, 
Montana 59808-9361 . Phone: (406) 329-4924; Fax: (406) 329-4922; 
E-mail: rglange@fsJed.us 

Abstract. In order to successfully prevent injurious situations in fire management activities such 
as wild land fire, we m ust be able to d ifferentiate between the precursors leading to an accident 
as opposed to a d isaster. An accident can be defined as any unwanted event(s) caused by . 
individuals who do not adequately use shared beliefs to account for and cope with the 
hazard ous situations they may face. Examples of shared beliefs include the 1 0  Standard Fire 
Fighting Orders, LACES (Lookouts, Awareness, Communications, Escape Routes and Safety . 
Zones), fuel models and fire behavior principles. A d isaster can be defined as any event, which ; 
threatens precautions or  beliefs, previously accepted as adequate. The debil itating 
consequences of a disaster result from a breakdown of precautions that previously had been • 

culturally accepted as adequate. Thus, serious and damaging results can occur unexpectedly 
d ue to the element of surprise. An analysis of Barry Turner's sequential model for the origin of 
d isasters will better prepare us to examine the worthiness of current wildland fire precautions.  
The sequence of events associated with the development of a wild land fire disaster are Stage I 
- Pre D isaster Normal  Starting Point, Stage I I  - Incubation Period , Stage I I I  - Precipitating 
Undesirable Event, Stage IV - Onset, Stage V - Suppression, Rescue, and Salvage, Stage VI 
Ful l  Cu ltura l  Readjustment. 
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These stages have been modified as necessary to fit conditions of a wildland fire disaster. 

Wildland fire and prescribed fire situations wil l  be used to i l lustrate the use of Turner's disaster 
model. 

Biographical Sketch: Risa Lange-Navarro 

Risa began her fire career as a temporary on the saw crew at Superior Ranger District, Lolo 
National Forest in 1 978, attaining her permanent status on the Ft. Rock Ranger District, 
Deschutes National Forest in 1 984. She has accumulated a wide variety of experience working 
in the Northern Rockies (Lolo NF ,  St Joe NF ,  Crow Indian Reservation-BIA) and Pacific 
Northwest (Prinevil le-BLM, Deschutes NF ,  Umatil la NF ,  and Wenatchee N F) before moving 
back home to western Montana in the spring of 1 990. She has had way too m uch fun on d istrict 
fire and engine crews, Bighorn Interregional Fire Crew, Wyoming Interagency Hotshot Crew, 
Wind River/Prineville/Frazier Helitack crews, and as a Fuels Tech, Suppression Specialist, 
Project Forester, Assistant Fire Management Officer, Zone Fuels Specialist and Fire 
Management Officer on the Darby RD, Bitterroot N F  in 1 994. From 1 995-1 999 Risa was the 
Fire Management Officer for the N inemile Ranger District, Lolo NF .  She moved into her present 
position in March 1 999. She earned a BS degree in Forestry with an emphasis on fire science 
from the University of Montana in 1 981 , and in 1 989 g raduated from Techn ical Fire 
Management. She is a qual ified Fire Behavior Analyst and Long Term Analyst. Risa has also 
been a faculty member for S-590 Advanced Fire Behavior  Interpretation since 1 995. She is 
married to Tony Navarro, a Redmond, Oregon smokejumper and Frenchtown, Montana High 
School math teacher. Both R isa and Tony enjoy hiking, mountain biking, backcountry skiing, 
rock cl imbing and generally being outside. 

Landscape-scale Fuels Management Strategy and 

Fire S uppression Tactics 

Dennis Qui ntil io 
Director, Alberta Environment, Land and Forest Service, I ntegrated Resource Management 

Division, 9920-1 08 Street, Edmonton,  Alberta T5K 2M4. 
Phone: (780) 422-6656; Fax: (780) 421 -0028; 

E-mail :  Dennis.Quintil io@gov.ab.ca 

Don Harrison 
Manager, Wildfire and Air Operations, Alberta Environment, 

Land and Forest Service, Forest Protection Division, 9920-1 08 Street, Edmonton ,  Alberta T5K 
2M4. Phone: (780) 427-2545; Fax: (780) 422-7230; E-mail: Don. Harrison@gov.ab.ca 

Abstract: Historically in  Alberta, forest management issues have been addressed at the stand 
level and landscape solutions were not contemplated . As fuel management programs evolve i n  
Alberta i n  the next decade, landscape strategies could provide the proper context for fire 
management interventions at the stand and forest level .  As well as setting out broad landscape 
metrics to recognize b iodiversity and other related values, these strategies should l ink to both 
indirect and direct suppression tactics. Fuel management programs designed to be supported 
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by current and future fire "day of reckoning arrives". This presentation will d iscuss the cu rrent 
level of fuel and fire behavior knowledge in relation to initial attack and sustained action 
capabil ities . An understanding of the l imitations of suppression resources and fuel management 
initiatives in an important element in rationalizing landscape strategies. i 

Biographical Sketc h :  Dennis Quinti l io 

Dennis Quintilio has worked as a fire behavior specialist in Alberta for 24 years prio r  to 
assuming management positions. From 1 967-1 974 he was stationed at the Northern Forestry 
Centre as study leader and worked on early design and implementation of the Canadian Forest 
Fire Danger Rating System. He was appointed project leader in 1 975 and continued to refine 
fire behavior prediction elements of the system through study of large-scale experimental burns. 
From 1 980 to 1 990 he taught at the Environmental Training Centre, which offers a two-year 
d iploma program in Forestry, and coordinated al l  in-service fire management training. In 
addition to his teaching responsibil ities, Denn is was a lso a practicing Fire Behavior Officer and 
served on the Alberta Forest Service fire investigation team .  Denn is moved into his role as 
Director of the Environmental Training Centre in the fal l  of 1 990. I n  1 995 he assumed the 
position of Executive Director, Forest Management D ivision, and in 1 999 was appointed

· 

Executive Director of the Integrated Resource Management Division responsible for 
implementation of IRM in Alberta. Dennis has a B.Sc. F and an M.Sc. degree from the 
U niversity of Montana and is a member of the Alberta Registered Professional Foresters 
Association. 

B iographical Sketch: Don Harrison 

Don Harrison began his career with Alberta Environment, Land and Forest Service upon 
g raduating in 1 975 from the Northern Alberta I nstitute of Technology. I n  these 25 years Donald 
has worked in various positions, both in numerous field and office locations throughout the 
Province of Alberta. Position d uties include responsibilities in the Forest and Land Management 
and Forest Protection d iscipl ines of the department. He was the Forest Area Manager, Foothills 
Forest Area, Northern East Slopes for 4 1 /2 years prior to assuming his present position as 
manager of Wildfire and Air Operations in  the Provincial Forest Fire Centre this year. 
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Can Forest Management Practices Emulate Natu ral  Distu rbances? 

Brian Harvey 
Coord inator, Un ite de recherche et de developpement forestiers de 

l'Abitibi-Temiscamingue, Universite du Quebec en Abitibi-Temiscamingue, 
445 Blvd . de I'Universite, Rouyn-Noranda, Quebec J9X 5E4. 

Phone: (81 9) 762-0971 ext. 2361 ; Fax: (81 9) 797-4727; 
E-mail: brian. harvey@uqat. uquebec.ca 

Yves Bergeron 

NSERC-UQAT-UQAM I ndustrial Chair in Sustainable Forest Management, succursale Centre
ville, Montreal ,  Quebec 

Alain Leduc 

Groupe de recherche en ecologie forestiere - I nteruniversitaire (GREF-I) ,  Universite du Quebec 
a Montreal ,  succursale Centre-ville, Montreal ,  Quebec 

Sylvie Gauthie 

Research Scientist, Ressources naturelles Canada - Service canadien des forets, Centre de 
foresterie des Laurentides, Sainte-Foy, Quebec 

Abstract Over the past decade there has been an increasing intere�t in the development of 
forest management strategies that are based on our understanding of natural d isturbance 
regimes (Attiwill 1 994, Bergeron and Harvey 1 997, Angelstam 1 998). The approach is based on 
the fol lowing premise: That a management regime that favours stand and landscape 
compositions and structures similar to those that characterize natural ecosystems should be 
favourable to the maintenance of biological diversity and essential ecological functions. In this 
presentation we will explore several avenues that provide greater l inkages between natural 
disturbances, silvicultural practices and forest management strateg ies. Although we use the 
eastern boreal forest of Quebec for our examples, it is possible to apply the approach to those 
portions of the boreal forest whose dynamics are driven by fire. The fol lowing are some of the 
major points. 

Respecting historic variability of forest conditions. In the boreal forest, the risk of a fire occurring 
is such that one site may burn several times over the period of 1 00 years whereas another may 
be spared for several hundred years. Similarly, the area burned by a fire can vary from less than 
one hectare to 1 00s or even 1 ,ODDs of km2. Moreover, while certain surface fires may only affect 
ground vegetation, an intense crown fire wil l  kil l virtual ly al l  trees in its path and may consume 
the forest humus layer down to the mineral soil .  The combinations of these characteristics - fire 
frequency, fire size and fire severity - make up the d isturbance regime that is proper to an 
ecosystem or a forest region . In the boreal forest considerable variation general ly occurs in each 
of these traits. Nonetheless, other than the variabil ity imposed by permanent sites features, it is 
the d isturbance regime that is responsible for the forest conditions observed in a region .  As an 
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analogy, the time interval between harvesting, the size of cutovers and the type of harvest 
constitute the parameters of a management regime whose variabil ity is very often much 
narrower than that of the natural disturbance regime. Although conceptual ly the objective of 
ecosystem management is to respect the inherent variability of natural d isturbance reg imes,  its 
application is aimed at defining a socially and economically acceptable compromise within the 
l imits of historic variabi l ity that will reduce the risk of negatively affecting biodiversity. This 
management target is generally situated somewhere between the heterogeneity of natural forest 
mosaics and the homogeneity generated by a management regime aimed primarily at sustained 
fibre yield. 

Fire frequency and its impl ications for management strategies and silvicultural practices. In the 
boreal region where even-aged management is practised with the objective of creating a fu lly
regu lated forest age structure, theoretical ly al l  stands older than the rotation age are eventually 
eliminated from the landscape. In contrast, in a region under the influence of a natural fire 
regime where the probabil ity of burning is independent of stand age (as is general ly reported in 
the literature - e.g. ,  Johnson 1 992), the forest age structure wil l ,  again theoretically, resemble a 
negative exponential curve, with about 37% of forests older than the fire cycle. This in an 
important point because these o lder forests constitute an integral part of the forest landscape 
and are considered essential to biodiversity maintenance. Far from being a negligible fraction of 
forest area, in the boreal region of northwestern Quebec, our fire h istory stUdies show that 
almost 50 % of the forest is categorised as over-aged or old growth. I n  order to safeguard these 
forests while minimising losses in al lowable cut that would resu lt from integral protection or 
lengthening of forest rotations, we have proposed the development of adapted silvicultural 
practices designed to maintain or to facil itate a relatively rapid recovery of the structural and 
compositional characteristics of older stands (Bergeron et al .  1 999). Examples are provided for 
the boreal mixedwood forest in which both structural and compositional changes occur through 
stand development, and for the b lack spruce forests in which stand changes are principally of a 
structural nature. We will also present a method that can be used to fix forest-level age structure 
objectives based on fire cycle and maximum harvest age. 

Fire size and its implications for size and spatial distribution of cutovers. It may appear socially 
unacceptable - if not total ly irrational! - to want to use fire size as a basis for developing 
management d irectives for cutover size and d istribution.  While ind ividual cut b locks are clearly 
m uch smaller than the mean size of natural burns, they are normally created in a continuous 
progression or spread and tend to be clustered in a g iven area. The proximity of numerous 
b locks over time usually results in the creation of vast areas in regeneration within which remain 
only fragments of mature forest, essentially in the form of cutblock separators, buffer strips and 
unproductive or inaccessible forest. While individual cutblock size cannot exceed 1 50 ha in the 
boreal forest of Quebec, forest regu lations al low up to 70% of landscape reference units (max. 
300 km2 in the balsam fir zone and 500 km2 in the black spruce zone) to be occupied by forest 
stands under 7 m .  Consequently, regeneration areas �cumulative cutblocks) and unproductive 
areas could theoretical ly occupy 21 0 km2 and 350 km of these un its, in each of these zones. 
Analysis of fire records of the past 60 years for northwestern Quebec has revealed that most 
fires burn less than 1 000 ha but that these smaller fires account for less than 1 0% of the total 
area burned. At the other extreme, 65% of area burned in the balsam fir m ixedwood forest 
region is a result of fires varying in size from 850 to 1 5,000 ha, whereas in the black spruce 
zone 950 to 40,000 ha would be considered characteristic. For areas under management where 
considerable mature and over-mature forest exists, these size intervals could provide possible 
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guidelines for cumulative regeneration areas . With respect to spatial distribution of regeneration 
areas, there is currently little evidence that fires tend to be clustered within a given reg ion. It 
would be prudent to maximise d ispersion of regeneration areas in order to l imit the cumulative 
impacts that could result from a more proximate distribution . 

Fire severity and its implication for cutting patterns. Fires in the boreal forest are typically 
severe and most trees affected in large fires are generally kil led . However, in the eastern boreal 
forest, fires that extend over large areas and burn for more than a day tend to vary in severity 
such that patches of green trees are usually left in their paths. Far from being insignificant, 
zones of low fire severity can constitute up to 50 % of burns depending of forest type and , 
especially, weather conditions preceding and during the fire. The occurrence of lightly burned 
zones partially explains how mortality patterns generated by fire are often very d ifferent from 
those resulting from forest harvesting. As a measure to reduce these differences between the 
two d isturbance types, various volume retention strategies have been proposed in different 
regions of North America. Moreover, the existence of extensive areas of uneven-aged or  
irregular, over-mature forests composed of species or individual stems that establ ished wel l  
after a catastrophic fire strongly suggests that that there is a place for uneven-aged silviculture 
involving partial or selection cutting in the boreal forest. I n  effect, d iversification of silvicultural 
practices can increase structural d iversity in forest stands as well as stand d iversity over the 
landscape. By setting regional objectives for forest composition and age structure based on 
natural dynamics, d isturbance cycle and regional site classification, stand-level scenarios 
involving both even-aged and uneven-aged silviculture are being developed in northwestern 
Quebec to create desired outcomes at both stand and landscape scales (Harvey et a I . ,  
accepted) .  

Maintaining flexibility in the approach. The fact that, h istorically. d isturbance regimes have 
varied considerably due to changes in climate and influences on vegetation ,  underl ines the 
importance of maintaining flexibil ity in any approach to managing natural systems (Land res et 
al .  1 999). For example, contrary to what might appear intuitive, climate warming since the end of 
the "Little Ice Age" (ca. 1 50 BP) has corresponded with an increase in the fire cycle in 
northwestern Quebec, probably due to an accompanying increase in annual precipitation.  
However, these changes in d isturbance regime are occurring too rapidly (and concurrently with 
forest industry-induced d istu rbance) for regional vegetation to reach any sort of equi l ibrium 
condition with regional climate and disturbance regime. Thus, rather than fix rigid forest-level 
objectives and silvicultural regulations, establishing acceptable ranges for forest composition 
and age structure , situated within  the range 'of historic variabil ity, and d iversifying stand-level 
interventions are probably two key elements' to maintaining biodiversity in any sustainable forest 
management regime. 
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Biographical Sketch:  Brian Harvey 

Brian Harvey is Coordinator of Forest Research and Development Unit at the University of 
Quebec in Abitibi-Temiscmingue and Director of the Lake Duparquet Research and Teaching 
Forest situated in the boreal region of northwestern Quebec. He has a forestry degree from the 
University of New Brunswick, a M.Sc. from the U niversity of Quebec in Montreal and he's 
hoping to soon complete his Ph . D. at Laval University. He has published numerous articles on 
forest ecosystem classification, post-harvest vegetation dynamics and forest management 
strategies based on natural disturbance. The Lake Duparquet Forest provides a working 
example of how d isturbance and natural dynamics can be integrated into forest- and stand-level 
management planning and implementation. 

An Inter-Personal Approach to Community Consultation in Fire Management 

Rick Lanovil le 

Manager-Forest Science Services, Department of Resources, Wild l ife and Economic 
Development, Forest Management Division ,  P.O. Box 7, Fort Smith , Northwest Territories XOE 

·OPO. Phone: (867) 872-7700; Fax: (867) 872-2077; 
E-mail :  Rick Lanovil le@gov.nt.ca 

Abstract. I n  the author's opinion , the key to successful community consultation concerning fire 
management issues involves around respect for the land, respect for the people who live on the 
land , and respect towards oneself. From this starting point, a shared vision of what we wish to 
accomplish can be formulated. To be successful ,  the participants need to consider four main 
attributes: commitment to a shared vision, a chance to participate, a sense of ownership, and 
above al l ,  patience and perseverance. Several examples from the Northwest Territories are 
presented to i l lustrate these principles. 

Biographical Sketch:  Rick Lanovil le 

Rick Lanoville has 33 years of fire management experience and has spent the past 24 years in 
the Northwest Territories holding the positions of District Protection Officer and Fire Behavior 
Officer. He is currently the Manager of the Forest Science Services section of the Forest 
Management Division in the Government of Northwest Territories' (GNWT) Department of 
Resources, Wildl ife and Economic Development. Rick and his group provide forest fire 
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meteorology, fire behavior, and strategic planning services to fire managers across the NWT. 
Rick has been personally active with the International Crown Fire Modeling Experiment since its 
inception in 1 994 looking after the logistical needs of the scientists, acting as l iaison with the 
community of Fort Providence and coordinating the fire suppression operation following the 
experimental burns. 

Managing Free-Burning Fires for Resource Benefits with 
Wildland Fire Use Teams 

Lisa Elenz 

Assistant Fire Management Officer, USDI National Park Service, Grand Teton National Park, 
P.O. Drawer 1 70, Moose, Wyoming 830 1 2. 

Phone: (307) 739-331 2; Fax: (307) 739-3304 ; E-mail :  Lisa_Elenz@nps.gov 

Abstract. Knowledge concerning the role of fire as a natural process over the last 30-40 years 
has stimulated an advocacy to increase the use of fire on the landscape. While fire was being 
managed in some areas, competition between fire management activities had frequently been a 
source of diminished fire use accomplishment. The 1 995 Federal Wildland Fire Management 
Policy and Program Review advocated an increase in fire use accomplishments and created a 
foundation for implementing both fire use and suppression concurrently. Interagency Fire Use 
Management Teams were developed to meet these needs. The teams are comprised of 
overhead resources available to provide support to Agency Administrators for al l  phases of 
planning, implementation, management, and evaluation of complex long term fires and 
prescribed fires. Since their advent in 1 995 the teams have increaSingly been managing both 
prescribed and wildland fires. During the 2000 fire season they were used to fi l l  a critical role in  
managing suppression fires as well as  long term planning. 

Biographical Sketch:  Lisa Elenz 

Upon graduating with a General  Chemistry degree in 1 988 from Northern Arizona University 
Lisa began her career with the National  Park Service. She worked seasonally at Grand Canyon 
National Park collecting fees, working on resource projects, and fighting fires. From here she 
went to work in Yosemite National Park, California again collecting fees for a short time then 
working in fire management where she worked until 1 996. This experience involved prescribed 
fire, fire suppression, fire use, structure fire, fuels management, and emergency operations. In  
1 996 Lisa was accepted in to a Fire Management Officer Intake program and moved to  Grand 
Teton National Park, Wyoming. During this two year training opportunity she gained 
considerable knowledge in fire management administration,  fire behavior technologies, and 
attended various operational training. Currently Lisa is the Assistant Fire Management Officer 
at Grand Teton National Park managing suppression and fire use operations for the Park. She 
has also recently taken on responsibil ities for some Bridger-Teton National Forest suppression 
operations. 
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Session 6:  Innovations, Success Stories and Conclusion 

Moderator: Don Harrison 
Manager-Wildfire and Air Operations, Alberta Environment, Land and Forest Service , Forest 

Protection Division, 9920-1 08 Street, Edmonton, Alberta T5K 2M4. Phone: (780) 427-4547; Fax: 
(780) 422-7230; E-mail : Don. Harrison@gov.ab.ca 

Biographical Sketch:  Don Harrison 

Don Harrison began his career with Alberta Environment, Land and Forest Service upon 
graduating in 1 975 from the Northern Alberta Institute of Technology. In these 25 years Donald 
has worked in various positions, both in numerous field and office locations throughout the 
Province of Alberta. Position duties include responsibil ities in the Forest and Land Management 
and Forest Protection d iscipl ines of the department. He was the Forest Area Manager, Foothills 
Forest Area, Northern East Slopes for 4 1 /2 years prior to assuming h is present position as 
manager of Wildfire and Air Operations in the Provincial Forest Fire Centre this year. 

Fire Use by Alberta Ranchers 

Barry Irving 
Rangeland and Wildlife Research Unit Manager, Department of Agricultural ,  Food , and 

Nutritional Science, U niversity of Alberta, Edmonton, Alberta T6G 2P5. Phone: (780) 492-9738; 
Fax: (780) 492-4265; E-mail: birving@afns.ualberta .ca 

Abstract. Prairie settlement in western Canada altered the h istorical fire and grazing regimes. 
Fire and grazing operate as important controls along a forest-grassland tension zone in the 
Aspen Parklands of the Prairie Provinces and a long the foothil ls of southern Alberta. Forest 
encroachment onto g rasslands has occurred in the parklands and is continuing today. At the 
University of Alberta Kinsella Ranch forest cover on und isturbed native range has increased 
from 5% in 1 908 to about 70% today. Forest invasion of g rassland is accompanied by a 
decrease in available forage of up to 90%. The interest of Alberta ranchers in prescribed burning 
is mostly for the purpose of converting forest back to grassland and re-establishing forage 
production. Prescribed fire in the ranching community is not a common practice. Prescribed 
burning is l imited because of financial risk and the overal l  lack of experienced people to extend 
burning methodology to ranchers. Ranchers who do use prescribed fire are typical ly young, 
have l imited financial resources, and are wil l ing to balance financial risk against financial gain. 
Ranchers who use fire commonly incorporate some type of pre-burn fuels management 
program; a ltering grazing intensity the year before a burn is the most economical but methods 
such as mechanical clearing of forest and plowing fireguards are also common. Most 
prescribed fires are fol lowed by several years of intensive management to minimize suckering 
and push the site to grassland . Thus, prescribed fire for ranchers is not a quick fix solution but 
is an integral part of a long-term management program. 
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Biographical Sketch: Barry I rving 

Barry was raised on a mixed farm in the foothil ls west of Sundre, Alberta . Following stints as a 
labourer in the oil and forest industries, Barry attended the University of Alberta and earned a 
B.Sc. Forestry specializing in wild life and rangeland management and a M.Sc. in Range 
Science. Barry has been employed at the University of Alberta since graduation in 1 983 and 
was appointed manager of the Kinsella Research Ranch in 1 996. Barry managed the rangeland 
research program at the Kinsella Ranch and learned the scientific appl ication of fire in ranching 
systems from Dr. A.W. Bailey. Prescribed fire is an important component in the management of 
the Kinsella Ranch and is being extended into the local community via field days and 
demonstrations. Barry also operates a small private consu lting b usiness and does contract 
prescribed burning within the aspen parkland zone. Barry instructs p lant taxonomy and practical 
applications of rangeland management at the University of Alberta. He is the coach of the U of 
A Range Team who have had success in international rangeland management competitions. 
Barry has a wide variety of d uties, b ut the favorite time of the year is a lways spring; the optimum 
time for rangeland prescribed burn ing in the aspen parklands. 

Partners in P rotection: An Example of I nteragency Cooperation 

Hugh T. Boyd 
Manager-Wildland Fire Prevention, Alberta Environment, Land and Forest Service, Forest 

Protection Division, 9920-1 08 Street, Edmonton, Alberta T5K 2M4. Phone: (780) 427-781 1 ;  Fax: 
(780) 422-7230; E-mai l :  Hugh. Boyd@gov.ab.ca 

Abstract. Partners in Protection is an Alberta based multidiscipl inary non-profit association, 
made up of members representing national, provincial and municipal associations, and 
government departments responsible for emergency services, forests and parks management 
and land use planning. The g roups mission is to have the partnership committed to raising 
awareness, provide information, and developing forums to address common problems that will 
encourage community based initiatives to reduce the risk of fire losses and enhance safety in 
the wildland -urban interface(WUI).  Specifical ly the association has a mandate to increase the 
level of interagency co-operation and to promote public awareness and education aimed at 
reducing the risk of loss of l ife and property from fire. All of this is a noble cause and creates an 
atmosphere of high expectations and potential for associated internal pressure to produce 
quantity and q ual ity end products. Partners in Protection have succeeded in meeting the 
challenge of its mandate. From the associations beginnings in 1 990, an official association in 
1 993, two international symposiums, the creation of the FireSmart WUI planner and CD, web 
site development, and associated community interface projects , the association continues to 
meet the needs and wants for interface scenarios. Throughout the history of the association 
d ifferent "partners" have come and gone and even returned . The associations members and 
products evolve through time reflecting the change and dynamics of the organization and needs 
for the interface. Gathering and keeping d iverse members of the association together as well as 
producing accomplishments is goal of any organization. Partners in Protection takes pride in its 
foundation of collective vision and active participation. 
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The key to this success is not complex or intricate; it is simply due to the commitment of the 
individuals directly involved in the partnership, These individuals in turn take back to their 
respective agency the same level of commitment and desire, where the philosophy turns to 
actual ity. 

Biographical Sketch:  Hugh Boyd 

Hugh has accumulated over 21 years of experience with the Land and Forest Service . He 
worked the majority of that time at field offices in northern and central Alberta. Intermixed with 
the years in Alberta, were just over three years working in New Zealand for the New Zealand 
Forest Service and a private forest consulting company. He has had an opportunity to be 
involved in fire suppression operations in Alberta on Provincial Fire Management Teams as well 
as operations in the Northwest Territories, New Zealand, and the United States. His involvement 
as a director with Partners in Protection has been most rewarding with the recent publication of 
the FireSmart wild land u rban interface manual and CD production. Hugh has worked in his 
current position as Manager of Wildland Fire Prevention ,  Land and Forest Service since January 
1 999. 

Fire Ecology Camp Initiatives in the Northwest Territories 

Faye Johnson 

Traditional Knowledge Coord inator, Department of Resources, Wildl ife and Economic 
Development, Forest Management D ivision, P.O. Box 7, Fort Smith , Northwest Territories XOE 

OPO. Phone: (867) 872-7700; Fax: (867) 872-2077; 
E-mai l :  Faye Johnson@gov.nt.ca 

Abstract. Since 1 995, a "Fire Ecology Camp" initiative has been applied in the Northwest 
Territories' Department of Resources, Wildlife and Economic Development (RWED) fire 
management program. The South Slave Region started this in itiative in an area called 
Wild bread Bay near the community of Lutsel K'e and then held another camp at Powder Lake. 
For the next four years, the South S lave was the only region that carried out this program until 
the summer of 1 999 when the North S lave Region held a camp at Tibbitt Lake. During the 
summer of 2000, two more camps were held in the Deh Cho and Inuvik regions as wel l  as in the 
South S lave and North S lave regions. Unfortunately a camp was not held in the Sahtu Region 
due to an increase in wildfire activity throughout the area this past summer. However, the 
summer of 2000 proved to be successful since four out of the five regions participated in the 
program and a total of five camps were held . 

Fire ecology camp sites are established by the RWED region near recently burned areas. 
About nine to 1 2  students between the 1 5-1 8 years of age, two elders, a fire crew or camp 
attendants, and cooks stay for the duration of the camp. The camps last between 5 and 1 0  
days o n  average. Some of the activities which the students and elders participate i n  i n  add ition 
to fire weather, fire behavior, fire history and fire effects are as fol lows: ( 1 )  introduction to timber 
cruising; (2) water quality monitoring; (3) small mammals survey; (4) introduction to 
botany/medicinal and traditional plant use; (5) orienteering; (6) safety awareness program; (7) 
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smoke patrol reconnaissance; (8) traditional knowledge; and (9) wilderness survival ski l ls. 
RWED staff and the elders teach the students through this educational approach and the 
students learn how fire plays an integral part in the ecology of the boreal forest through applied 
science and observation. 

Biographial Sketch:  Faye Johnson 

After graduating in 1 995 with a diploma in the Renewable Resources Technology in Fort Smith , 
Northwest Territories, Faye worked has intermittently for the Department of Resources, Wildl ife 
and Economic Development (RWED). During 1 997 and 1 998, Faye worked as a Firel\Nildlife 
Technician in the Wildl ife Division of RWED. In  1 999, Faye earned an Applied Degree in Forest 
Management from the Natural Resource Technology Program in Fort Smith. One of the course 
requirements included that for each semester school completed , one 1 5-week work placement 
in a managerial role was necessary as wel l .  Therefore, two work placements were arranged 
through consultation with the RWED Forest Management Division Director at the time. During 
the work placements, Faye began working as a Traditional Knowledge Coord inator and became 
involved with traditional knowledge pursuits as a result. Faye was assigned the management of 
the I nternational Crown Fire Modelling Experiment Post-burn and Restoration Project. Faye is 
also involved with RWED's Fire Ecology Camp initiatives and will be in  consultation with 
RWED's Managers of Forests and camp coord inators to d iscuss ideas and recommendations 
for next year's camps. [technical coord inators' note: Faye is the daughter of NWf fire 
management legend Paul Johnson.] 
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Embracing Fire -- An Overseas Example: Forest and Moorland Fires in Scotland 

Michael Bruce 
Chairman, Scotland Timber Growers Association & Owner/Manager, 

Glen Tanar Estate, Brooks House, Glen Tanar, Aboyne, Aberdeenshire, 
Scotland AB34 5EU. Phone: (001 ) 44-1 3398-86451 ; 

Fax: (00 1 )  44-1 3398-86047; E-mail :  wildfireuk@aol .com 

Abstract. Scotland has a maritime climate with moderate temperatures and regu lar rainfall . The 
forest in the northern half of Scotland is the maritime fringe of the European boreal zone, further 
south it becomes the temperate and deciduous forest zone. With a moderate climate and low 
forest cover forest fires are not common. However wildfires including grass, heath, scrub and 
peat fires are qu ite common. There are also regional d ifferences in climate (Raper et al .  1 997) 
between the north and west, which are general ly wet and the east and south of the country that 
can be qu ite dry. I n  some areas to the east of the mountain ranges there is also a rain shadow 
effect. 

Prescribed burning is used extensively for habitat management for red grouse, an upland game 
bird that lives in heather (Gal/una vulgaris). Fire is also used to regenerate grazing land for 
cattle, sheep and deer. I n  forests, fire is used to clear branches or heather from sites as a 
ground preparation tool prior to forest establishment by planting or natural regeneration. 
Firebreaks are a lso sometimes created alongside forests by burning. Fire is used occasional ly 
on farmland to burn straw. Prescribed burning is used more frequently on private land than on 
publicly owned land . Some 88% of land is privately owned with 67% of land held in units larger 
than 2 ,000 hectares (Whiteman 1 986) . 

Heather and associated vegetation covers some 27% of Scotland's land area (Tudor and 
Mackey 1 995). Estimates of the actual area vary but in Scotland it was estimated in 1 970 as 
1 2,600 km2 with 1 8,300 km2 of bog (peat) with grass and heather, totall ing some 30,900 km2 

(Malcolm 1 994). Only 1 1 %  of the landscape is covered by forest (Forest Industry Council 
1 998) . 

Heather is ideally burnt in prescribed (control led) burns on an 8 -1 5 year cycle (Hudson 1 992). 
After heather is burnt it goes through four successional stages over time: pioneering , building, 
mature and degenerate. These phases also represent broad gu idelines for the quantity of fuel 
that one can expect to find in an area, which in the mature stage can be as high as 25 tonnes 
per hectare of above g round b io-mass (Gimingham 1 972). The quantity of biomass is also 
related to normal bio-geograph ic factors such as climate, soils, a ltitude and exposure as well as 
the reduction of fuels by the g razing of herbivores such as cattle, sheep and deer. The potential 
available fuel  is high it a lso has tremendous continuity in both the vertical and horizontal planes. 
When dry enough to burn this creates high fire intensities (Hobbs and Gimingham 1 984; 
Mayhead 1 990). 

The aim of burning on moorland is to create a network of habitats of d ifferent ages of heather at 

a small scale. This is the habitat the game bird the "red grouse" prefers. The ideal width of each 
fire is 1 5  - 50m. Fires are generally lit to burn with the wind. The width and the intensity of the 
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fire are managed by controll ing the fire at the "shou lders" of the head of the fire. This is hot hard 
work with escapes a constant danger. 

The fire hazard is increasing in some areas where there is insufficient prescribed burning. Also 
new native pinewoods are being created to fulfil bio-diversity objectives and heather is growing 
along with the regenerating trees. Fuel loads may increase in the future due to a reduction in 
grazing pressures caused by the rationalisation of upland farms and pressure from conservation 
interests to reduce wild deer populations. There has a lso been a reduction in staff available for 
heather burning operations due to economic pressures. 

Fire risks are increasing with higher levels of public access to forests and moorland. Climate 
change scenarios also suggest increasing risks in the east and south of the country but stable or 
reduced risks e lsewhere (Raper et al .  1 997). Heather and g rasses will continue to have a 
significant fire risk, especially in the spring. Heather and grasses have small particle sizes, 
which can be considered as "fines" or as 1 -hour timelage fuels (Teie 1 997) -- i .e. they have a 
very short drying time. Escapes from prescribed heather burning operations do occur. The 
interface between heather moorland management and young forests, especially new native 
pinewood areas, is of particular concern. Arson a lso occurs in areas of social tension. 

The vast majority of fires are human caused but there are historical records of lightning started 
fires of small and landscape scale (Allison 1 952-1 954; Weatheral l  1 952-1 954). Lightning fires 
were recorded with fire fronts 8 - 1 1  kilometres long, which also burnt 2 metres into the peat 
(Aberdeen Journal 1 826). It has been estimated that some forests of the eastern h ighlands of 
Scotland have had fires at frequent return intervals (Mi l ler and Ross 1 990; Snodgrass 1 996). 
Fire and the pine forests of Scotland have had a continuing relationship that has been much 
discussed in the l iterature (Steven and Carlisle 1 959; Malcolm 1 994). Although it is only 
recently that researchers and managers have started to look beyond fire as an event, usual ly 
considered catastrophic, to the gradation of effects generated by the different intensity and 
severity effects caused by variations in fire behaviour during a fire. 

One d ifference found in Scottish forests from some of the d rier parts of the boreal zone is the 
presence of a vigorous shrub layer in the forest, largely consisting of heather and b laeberry. 
There is also often a deep organic soil layer. I n  dry conditions a large amount of fuel ,  both 
surface fuel and peat can become available. The presence of a continuous high water table also 
stimulates root development close to the soil surface. So when there is a d rought and a forest 
fire occurs, the fires tend to be stand replacement fires. The extensive tree mortality l ikely to be 
caused by damage to the crowns from the high intenSity surface fire coupled with root damage 
from charring of the organic soil layer. 

Forest and moorland fires were traditional ly put out by large numbers of people using fire 
beaters. From the 1 980's this has been augmented with helicopters using underslung d ipper 
buckets (Aldhous and Scott 1 993). However there are increasing problems of resources in 
terms of manpower and helicopter use, due to financial pressures. The mechanisation of many 
rural jobs has reduced the manpower available for fire fighting and helicopters are expensive. 
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The traditional tools used for extinguishing heather fires are long handled fire beaters Or 
scrubbers with wire mesh or metal heads. More recently "pump and roll" techniques using very 
high-pressure fire fogging units have been tested (Murgatroid 1 999) and are increasingly 
popular. Generally helicopters are only used when either a fire is completely out of control or is 
threatening a forest. 

For some years a Scottish pump manufacturer has been developing a range of "fire fogging" 
units. The concept of the units is to maximise the efficiency of water use by creating a fog of 
small droplets of water. This removes some oxygen from the fire environment and creates the 
maximum cooling effect for a given volume of water. Outputs range from 6, 1 5  and 24 litres per 
minute of the fog of water, which is pumped out at 2 1 0  bar -- i .e .  at very h igh pressure. This 
system has proved very effective with heather, shrub and peat fires. The units are used 
extensively on private estates for heather burning and by fire brigades. The units have also 
been used successful ly on Australian bush fires as wel l .  . The new fire fogging equipment has 
made motor manual systems increasingly cost effective. 

Co-operative mechanisms called rural fire groups or forest fire protection groups are being 
created to cope with the developing fire situation. These groups are public/private sector 
partnerships. The groups include private estates, Fire Brigades, Forestry Commission , and 
heritage agencies. The group approach is being adopted on a wide scale 

A key operational  change to achieve improved management of incidents has been the 
development of forest fire protection groups as public/private sector partnerships. A key aim of 
the groups is to create a fire fighting resource that can cope with larger wi ldfires, both forest and 
moorland. 

The aim of the groups is to: 

• Improve labour and equipment availability at short notice, 
• Improve the effectiveness, efficiency and communication on the fire g round, 
• Improve safety, training, cost sharing and general mutual assistance. 

A key aspect leading to the success of the groups is that they are local .  Competency based 
training to improve the standard of staff carrying out prescribed burn ing and attending wi ldfires 
is being developed for both land managers and the fire brigades. When achieved the 
competency will be recognised by vocational qualifications. 
Fire suppression strategies, tools and techniques have been developed according to local 
needs in the U K. These needs have been identified by first establishing l ike ly fire behaviour, 
especially of heather. Then by looking at historical fire events to create an understanding of the 
local fire regime (Stevenson 1 996). With this information we have tried to identify appropriate 
fire suppression tools, effective fire suppression techn iques and appropriate organisational 
structures. 

An understanding of the economic values threatened by fire along with fire fighting costs helps 
define appropriate financial support for pre-planning and fire fighting. The frequency and type of 
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fires wil l  determine whether a ful l  fire fighting service is required or more use can be made of 
private sector and other local  resources. Partnership approaches can create conditions for "best 
value" where the skills of land managers, largely gained from prescribed burning operations, 
can be linked to the resource base of publicly funded urban oriented fire brigades. 

It is difficult to relate our experience to the interior west area of Canada and the USA directly. 
However the value of partnership working , good equipment testing,  systems development and 
training, will transcend any boundary or border. 
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Biographical Sketc h :  Michael Bruce 

Michael Bruce is the Chairman for the Scotland Timber Growers Association and 
owner/manager of Glen Tanar Estate that extends to 1 0, 000 hectares (25,000 acres) of which 
4,000 hectares (1 0 ,000 acres) is forest. Half of the forest is designated as a European Special 
Area of Conservation and is managed as a nature reserve in agreement with the government. 
Half of the estate is covered by the fire tolerant scrub species called heather (Cal/una vulgaris) , 
which is managed by the use of prescribed burning.  Michael graduated from UMIST 
(Manchester) with an honours degree in Management Sciences, where h is thesis was on the 
Production and Management Control Systems of Scottish Softwood Sawmil ls. Following this 
Michael spent three years in the army. He joined his regiment "The Black Watch" in Germany 
and also served in Norway, Canada, Scotland and Northern I reland . Michael then returned 
home and took over running the family business, Glen Tanar Estate in  Aberdeenshire, Scotland 
in 1 986. I n  addition to h is responsibil ities at Glen Tanar, M ichael is a forest fire instructor and 
independent consultant on specialist issues such as birch management, salmon fishing 
improvement schemes, training standards development and bio-diversity species action plans. 
In the last three years Michael has helped develop a network of fire protection groups, which are 
private/public sector partnerships between land managers, fire brigades and other agencies, 
with fire brigades in Scotland. There are now nine such groups. He has a lso been involved in 
creating appropriate SOP's for private sector and fire brigade to tackle wildfires together. He 
was also contracted by the Forestry Commission to conduct various fire tests looking at the 
productivity of d ifferent fire suppression tools and systems. He has also written and del ivered 
basic fire training courses and represented the U nited Kingdom at the recent Baltex Fire 2000 
conference in Finland. M ichael is a panel member of the Prince's Trust, training representative 
for Scottish Landowners' Federation and Chairman of the Game Conservation I ndustry Sector 
within the national standards setting body, LANTRA. Other associations he is involved in 
include the South Grampian Forest Fire Protection Group ,  Dee Salmon Fishing Improvement 
Association and the East Grampian Deer Management Group. 

C losing Remarks 

Martin E. Alexander 

Senior Fire Behavior Research Officer, Canadian Forest Service, Northern Forestry Centre, 
5320-122 Street, Edmonton ,  Alberta T6H 3S5. 

Phone: (780) 435-7346; 
Fax: (780) 435-7359; E-mai l :  malexand@nrcan.gc.ca 

Abstract. This presentation wil l attempt to summarize the moderators' comments, the invited 
speakers presentations, the question and answer periods and the various "informal d iscussions" 
that have taken p lace outside the formal program.  The emphasis will be on highl ighting the 
major points pertaining to the conference theme. 

Timing obviously d oesn't allow for the closing remarks to be printed in  advance; these wil l  be 
made available on the conference web site (http://www . iwfc2000convention.com/) in the very 
near future. However, I 'd l ike to provide you with one very simple observation that can be 
made in advance. 

56 



-------------------People. Ecosystems and Wildland Fires - Working in Harmony 

In  1 987, I wrote this definition for the Canad ian Committee on Forest Fire Management 
glossary: 

Fire management is the activities concerned with the protection of people, property, and forest 
areas from wildfire and the use of prescribed burning for the attainment of forest management 
and other land use objectives, all conducted in a manner that considers environmental ,  social 
and economic criteria. Fire management represents both a land management philosophy and a 
land management activity. It involves the strategic integration of such factors as a knowledge of 
fire regimes, probable fire effects, values-at-risk, level of forest protection required, cost of fire
related activities, and prescribed fire technology into multiple-use planning , decision making, 
and day-to-day activities to accompl ish stated resource management objectives. Successful fire 
management depends on effective fire prevention, detection, and presuppression, having an 
adequate fire suppression capability, and consideration of fire ecology relationships. 

Now 1 3  years I find that this definition is stil l  quite valid but perhaps what needs to be added is a 
definitive acknowledgment of the fact that the human d imension or element to fire management 
is extraordinari ly complex and requires far more consideration than its previously been g iven if 
people are to truly coexistent in harmony with ecosystems and wild land fires now and in the 
future. 

Biographical S ketch:  Marty Alexander 

Marty Alexander is a Senior Fire Behavior Research Officer with the Canadian Forest Service 
located at the Northern Forestry Centre in Edmonton, Alberta. Marty has in h is 24-year career 
with the CFS specialized in studying the physical aspects and impacts of wildland fires, 
including the practical application of such knowledge to fire management issues. He was one of 
the architects of the Canadian Forest Fire Behavior Prediction System and has been heavily 
involved in fire behavior training on a national basis. He was also one of the co-coordinators of 
the International Crown Fire Modeling Experiment which took place in the Northwest Territories 
in 1 997-2000. From 1 989-93 Marty was on professional development/educational leave from 
the CFS in Australia and New Zealand. Prior to joining the CFS in 1 976, Marty worked for the 
Colorado State Forest Service and the USDA Forest Service in fire management (Greybul l  
hotshot crew; Selway-Bitterroot Wilderness fuel inventory) and fire research (National Fire 
Danger Rating Project) from 1 972-74. He received his B.Sc (Forest Management Science, 
1 974) and M.Sc. (Forest Fire Science, 1 979) degrees from Colorado State University and his 
Ph.D.  degree in Forestry from the Austral ian National University in 1 998. Marty, h is wife 
Heather and their four children (3 boys & 1 girl) live on a wooded acreage southeast of 
Edmonton near the southern extent of the boreal forest in western Canada where he serves as 
one of the fire guard ians for the New Sarepta Rural Fire Response Area. Marty was a co
organizer along with Gord Bisgrove (Alberta Forest Service) of the I nterior West Fire Council's  
first annual meeting and workshop which was held at  Kananaskis, Alberta, back in October 
1 988. 
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Poster Session : Abstracts 

Coordinator: Martin E. Alexander 

Senior Fire Behavior Research Officer, Canadian Forest Service, 
Northern Forestry Centre, 5320-1 22 Street, Edmonton,  Alberta T6H 3S5. 

Phone: (780) 435-72 1 0; Fax: (780) 435-7359; E-mail :  malexand@nrcan .gc.ca 

The Mann G ulch Fire and the Canadian Forest Fire Danger Rating System 

Martin E. Alexander and Christopher N .  Stefner, Canadian Forest Service, Northern Forestry 
Centre, 5320-1 22 Street, Edmonton, Alberta T6H 3S5. Phone: (780) 435-72 1 0; Fax: (780) 435-

7359; E-mail :  malexand@nrcan .gc.ca 

Abstract The year 1 999 marked the 50th anniversary of the Mann Gulch Fire that occurred in 
western Montana on August 5, 1 949. There has been considerable interest amongst the 
Canad ian wild land fire community in the 1 949 Mann Gulch Fire. In order to supplement the 
usefulness of the Mann Gulch Fire as case study material in wild land fire training in Canada, the 
burning conditions and potential fire behavior have been examined in l ight of the two major 
subsystems of the Canadian Forest Fire Danger Rating System, namely the six standard 
components of the Canad ian Forest Fire Weather I ndex System and the various quantitative 
outputs of the Canadian Forest Fire Behavior Prediction System. Presumably this CFFDRS 
hindsight analysis adds to the existing body of knowledge concerning the state of the fire 
environment associated with the Mann Gulch Fire during the afternoon of August 5 ,  1 949. 

A copy of the complete paper of the same title included in the preprint volume of the Third 
Symposium on Fire and Forest Meteorology (January 9-14 ,  2000, Long Beach , California) 
published by the American Meteorological Society of Boston ,  Massachusetts, is available upon 
request from the senior author. 

Ecosystem Management in the Montane of Jasper National Park: 

Impacts and Interactions of Fire and Elk Browsing 

Brian Amiro ,  Bil l  deGroot, Peter Bothwel l ,  Canadian Forest Service, 
Northern Forestry Centre, 5320 - 1 22 Street, Edmonton ,  Alberta T6H 3S5. Phone: (780) 435-

721 0; Fax: (780) 435-7359; E-mail :  bamiro@nrcan.gc.ca. 

Alan Westhaver and Peter Achuff, Parks Canada, 
Jasper National Park, Jasper, Alberta 

Abstract. I n  the past, fire played an important ecological role in  the montane region of Jasper 
National Park,  Alberta. However, fire has largely been excluded from the ecosystem over the 
last century. In add ition,  large populations of elk now thrive in this area and severe browsing 
affects the vegetation. Prescribed fire is being used to help restore ecosystem processes with 
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the goal of maintaining an open-canopy lodgepole pine forest with grassland . As part of this 
management activity, we are studying the impact of prescribed burning, elk browsing, and elk
fire interactions on the montane vegetation . Permanent vegetation plots were established in 
1 998 , some of which involved fenced exclosures to exclude elk browsing. Plots were placed in 
non-burned control areas, in an area burned in the spring of 1 999, and in a planned-burn area 
for the autumn of 2000. Plots represent both closed-forest canopy and open-forest/grassland 
sites. The prescribed fires are lit as l ines using hand torches, and the fire behaviour measured 
in the plots. This includes flame height and rate-of-spread , as wel l  as measurements of soil 
depth-of-burn .  Pre- and post-burn vegetation sampling was done, which included 
measurements of: tree height, condition and d .b .h ;  shrub height and crown d iameter; and 
ground vegetation percent cover by species. The 1 999 spring burn caused 50% tree mortality 
where about 65% of the tree crown was scorched . Almost al l  of the shrubs were burned , but 
Shepherdia canadensis is now regenerating . Regenerating aspen is evident within the 
exclosures, but these are mostly eaten by elk in non-fenced areas. There is l ittle impact on 
ground vegetation cover and phytodiversity one year after the fire, although dead grass has 
been reduced. Vegetation recovery is being monitored annual ly, and it is expected that a few 
more years wil l be needed to see the ful l  impact of fire and elk interactions. 

Fire Growth Modeling at Multiple Scales 

Kerry Anderson, Canadian Forest Service, 
Northern Forestry Centre, 5320 - 1 22 Street, 

Edmonton,  Alberta T6H 3S5. Phone: (780) 435-721 0; 
Fax: (780) 435-7359; E-mail :  kanderso@nrcan.gc.ca 

Abstract. This poster shows a fire growth modeling system designed to run consecutively over 
three time scales, imposed by meteorological forecasting abi l ity. The short-range model is a 
deterministic, eight-point fire growth model that uses hourly weather. The medium-range model 
uses the same deterministic fire growth but uses more general ,  daily weather information. This 
model becomes probabil istic through the introduction of the probabi l ity of precipitation. The 
long-range fire growth model is probabilistic and is based upon climatology. The models are 
designed so that they may be run in sequence, with the resu lts of one model in itial izing the 
subsequent model run .  The poster includes a case study i l lustrating the l inkages between the 
models. 

New Insights into the Effectiveness of Fuel Red uction Treatments 

at the Stand Level 

Judi  A. Beck, Ministry of Forests, Forest Protection Branch , 2957 Jutland Road , Victoria ,  British 
Columbia V8W 9C1 . Phone: (250) 387-5782; Fax: (250) 387-5685; E-mail :  

judi .beck@gems6.gov.bc.ca 

Martin E. Alexander and Christopher N .  Stefner, Canadian Forest Service, Northern Forestry 
Centre, Edmonton, Alberta 

________________________________________________ �59 



People. Ecosystems anti " 71dlantl Fires - Working in Harmony --------------------

Rick A. Lanovil le, Department of Resources , Wildl ife and Economic Development, Forest 
Management Division , Fort Smith, Northwest Territories 

Glenda Holloway, Ministry of Forests, Forest Protection Branch , Victoria, 
Bristish Columbia 

Abstract. Research in being carried out by the B.C. Ministry of Forests Protection Branch , 
Canadian Forest Service (CFS) and the Government of Northwest Territories (GNWT) Forest 
Management Division on the effectiveness of current thinning and pruning standards 
recommended for fire safe landscaping. Creating a 1 0-m zone around your house free of trees, 
shrubs, woodpiles and any other combustible material ,  as wel l  as spacing trees -3 m apart and 
pruning to .... 2 m for the next 20 m, has been advocated for protecting your home from wildfire. 
In theory, fuel treatments are designed to reduce fire intensity and rate of spread thereby 
lessening the chances of a conflagration developing.  Nonetheless, thinning and pruning 
treatments open up a stand,  and result in increased within stand wind speeds and faster fuel 
drying rates. These changes in the fire environment may, in fact, counteract some of the 
positive effects fuel reduction treatments have on potential fire behavior. 

Test fires have been carried out in treated and untreated conifer stands in the Northwest 
Territories as part of the I nternational Crown Fire Modeling Experiment ( ICFME) coord inated by 
the CFS and GNWT Department of Resources, Wildl ife and Economic Development (see: 
http://www. nofc.cfs .nrcan .gc.calfire/fmn/nwtl ).  On the basis of this initial testing , the authors 
suggest that some caution needs to be exercised in judging the effectiveness of fuel treatments. 
Extreme fire behavior can be experience in both treated and untreated stands depending on the 
burn ing cond itions and level of fuel reduction . Preliminary results suggest that fuel treatments 
will be more effective if surface fuels such as leaves, grass, twigs and old pine needles are 
raked up and removed within a 30 m radius of a home in order to decrease the potential surface 
fire intensity. 

Drier and winder burning conditions presumably increases the probability of crown fire in itiation 
in spite of the fact that the effective crown base height has been increased. To evaluate the 
tradeoffs between fuel reduction,  increased winds and drying rates, and warmer and d rier fuels, 
the fuel characteristics and the moisture regimes within treated and untreated stands are being 
studied in detail at a site near Kelowna, British Columbia. Further experimental fires in paired 
treated/untreated plots are planned in the NWT as one has "gotta burn to learn". 

Response of Jack Pine Seed to High Temperature Exposure 

Pete Bothwel l  and Bi l l  deGroot, Canadian Forest Service, Northern Forestry Centre, 5320-122 
Street, Edmonton ,  Alberta T6H 3S5. Phone: (780) 435-721 0; Fax: (780) 435-7359; E-mai l :  

pbothwel@nrcan .gc.ca 

Abstract. Jack pine (Pinus banksiana Lamb.) is a pioneer species well adapted to wildfire 
d isturbance. Evidence of this is provided by many characteristics of the tree's ecology, and in  
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particular the presence of its serotinous cones. Typically, the majority of jack pine area burnt is 
consumed by h igh intensity crown fire, where frontal fire temperatures can be in excess of 1 000 
degrees Celsius. While the general fire ecology of jack pine has been well noted , the effect of 
h igh temperatures and the duration of exposure to these temperatures on the viability of jack 
pine seed are not wel l  known. This experiment was conducted in order to better understand 
and predict the density, quality and success of post-burn jack pine regeneration .  Twenty jack 
pine trees were felled and 1 0  cones from each collected from a site approximately 50 km north 
of Fort Providence, Northwest Territories. Two cones from each tree were randomly placed in 
one of five exposure-duration treatments; 0 (control) , 1 0, 20, 40 and 60 seconds. The cones 
were then subjected to open flame for the respective treatment duration,  and flame 
temperatures were recorded . Seed from each cone was collected following the treatments and 
germination tests were carried out. Cones from half of the trees were germinated in a pure 
water solution and the other half in an ash solution .  The ash solution was prepared by removing 
loose surface material from a recently burned jack pine stand. The material was then sieved , 
weighed and added to germination d ishes in the same proportion (based on area) as it was 
removed from the natural surface. Temperatures measured during treatments were as high as 
1 1 24°C, and considered similar to that of a crown fire. A reduction in percent germination 
occurred in the 60-second treatments compared to the shorter exposure times. Germination in 
the pure water solution was similar to germination in the ash solution for short exposures. 
Temperature duration measured during large field experiments show exposures of typical ly less 
then 40 seconds, suggesting jack pine seed is well adapted to the exposure produced by a 
wildfire. 

Predicting the Initiation and Spread of C rown Fires 

Miguel G .  Cruz and Ronald H .  Wakimoto, School of Forestry, University of Montana, Missoula, 
Montana 59812 .  Fax: (406) 329-6656; E-mail : mgcruz@selway.umt.edu 

Martin E. Alexander, Canadian Forest Service, Northern Forestry Centre, 
Edmonton ,  Alberta 

Abstract. Crown fires are spectacular natural phenomena for which fire research has not yet 
been able to fully describe and understand. The unknowns in fire phenomenology lead to an 
empirically based fire modeling approach for predicting crown fire spread. Based on an 
extensive field experimental crown fire behavior database models aiming at predicting the 
initiation and spread rate of crown fires were developed. The premise behind this study was that 
the amount of crown fire behavior data available from many years of fire research in North 
America had covered an adequate spectrum of fuel complexes fire behavior characteristics that 
would a llow the development of empirically based models describing some aspects of crown fire 
behavior. Crown fire initiation was modeled through a logistic approach using 1 0-m open wind 
speed, fuel strata gap or  height to live crown base, a surface fuel consumption class and an 
index of fine dead fuel moisture content as independent variables. The crown fire spread 
modeling approach considered crown fires as spreading in two distinct phases, active and 
passive. Crown fires were modeled through multi non-linear regression analysis fol lowing 
physical reasoning. Independent variables used in the models are wind speed , crown bulk 
density and fine dead fuel moisture content. Model coefficients agree qu ite wel l  with models with 
similar form for shrublands and grasslands. The crown fire initiation model correctly predicted 85 
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% of the cases in the dataset used for its construction. The model for active crown fire spread 
yield an R2 for 0.6 1 .  Passive crown fire spread was modeled through the output of the active 
crown fire model with a correction based on the criteria for active crowning. The active crown 
fire spread model was evaluated through a sensitivity analysis procedure and against an 
independent dataset, with satisfactory resu lts. The models build in this study are believed to 
have appl ication in support decision-making in various fire management problems. 

Crown Fire Intensity Indicated by Post-fire Twig Tip Diameters 

Don G. Despain, Northern Rocky Mountain Science Center, USDI Geological Survey, Biological 
Resources Division, P.O. Box 173492 Bozeman, Montana 59717-3492. Phone: (406) 994-7257; Fax: 

(406) 994-6416; E-mail: Don_Despain@usgs.gov 

Abstract. I ntensity of fire in  woody vegetation crowns is one of the parameters needed to 
assess many fire effects. However, crown fire intensity is very d ifficult to measure. Seven plots 
burned during the International Crown Fire Modeling Experiment near Fort Providence, 
Northwest Territories, were sampled by taking 30 postfire twig tip diameters (TID) from each of 
1 2  randomly located trees. The mean TID of each of p lot was compared with several fire 
parameters. H ighly sign ificant linear regression was fou nd between TID and rate of spread 
(ROS) that explained 63 percent of the variation. Energy released multiplied by ROS yields fire 
intensity. Assuming that forest fuels have very similar heat of combustion, the fuels consumed 
would be directly proportional to energy released . Regressing TID against the product of ROS 
and fuels consumed (live fuels <0.5 cm + dead fuels <1 cm) explained 77 percent of the variation 
between al l  plots. Five trees from one of the plots were analyzed by measuring TID from 30 
twigs in each vertical third (top, middle, bottom) of the crown. ANOVA showed sign ificant 
d ifferences in TIDs between thirds in three of the five trees with the middle third having the 
largest TIDs. The other two trees came from the fringe of the unburned area in the upper right 
corner of the plot. This finding agrees with the higher heat production found in the middle of the 
crown layer. From these data it appears that TID integrates the various factors that go into fire 
intensity and provides a usable indicator. This should be verified by measurements in other fuel 
types where ROS and fuel consumption can be measured . 

Spatial Fire Management System 

Peter Englefield , Canadian Forest Service, Northern Forestry Centre, 5320-1 22 Street, 
Edmonton ,  Alberta T6H 3S5. Phone: (780) 435-721 0; Fax: (780) 435-7359; E-mail :  

penglefi@nrcan.gc.ca 

Abstract. The Spatial Fire Management System (sFMS) is a fire information management and 
d isplay system that integrates fire science models and decision support planning tools into a 
geographic information system. It is designed to be incorporated into the daily planning 
operations of fire management agencies. The system includes a ful l  implementation of the 
Canadian Forest Fire Danger Rating System, providing assessments of fire ignition and growth 
potential and predicted fire behavior. It also includes tools for resource allocation planning , 
wildfire threat rating, and spatial data management. 
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The system is used operationally by several Canad ian provinces and the State of Florida, as 
well as nationally for the Canadian Wildland Fire I nformation System. Planned enhancements 
include regional reporting capabilities and fire occurrence prediction.  

Probability of Containment by Medium Initial Attack C rews 

in the Boreal Spruce Fuel Type 

Kelvin Hirsch, Canadian Forest Service, 5320 - 122 Street, Edmonton, Alberta T6H 3S5. Phone: 
(780) 435-7283; Fax: (780) 435-7359; E-mail: khirsch@nrcan.gc.ca 

Dave Martel l ,  Faculty of Forestry, University of Toronto, Toronto, Ontario 

Paul Corey, U niversity of Toronto, Toronto, Ontario 

Abstract. An expert judgement study was conducted to evaluate the effectiveness of "medium" 
(5- to 7-person) initial attack crews. Structured interviews were conducted with over 30-
experienced crew leaders from four  Canadian forest fire management agencies. Each expert 
they provided assessments of the probabil ity of containment (POC) for 35 initial attack scenarios 
that varied in terms of fire size and head fire intensity. A statistical analysis of the data indicated 
that fire size, fire intensity and the interaction of these two variables were sign ificantly correlated 
to the POC assessments. This poster presents a brief overview of the study's methodology, 
assumption, and l imitations, as wel l  as POC charts for in itial attack with and without support 
from bucketing helicopter. Note: Copies of this poster can be obtained free of charge by writing 
to: Publications, Canadian Forest Service, Northern Forestry Centre, 5320 - 1 22 Street, 
Edmonton, Alberta T6H 3S5. 

Effectiveness of Landscape Level Fuels Management at 

Reducing Area Burned 

Kelvin Hirsch, Victor Kafka, Bernie Todd and Brian Amiro, Canadian Forest Service, Northern 
Forestry Centre, 5320 - 1 22 Street, Edmonton,  

Alberta T6H 3S5.  Phone: (780) 435-721 0; Fax: (780) 435-721 0; E-mail :  khirsch@nrcan .gc.ca 

Abstract. Wildfires are a major d isturbance in Canada's boreal forest ecosystems and have 
important socio-economc and ecological effects. Given that a considerable portion of the 
productive forest land base wil l  be d isturbed through logging over the next 50 years there is an 
excellent opportunity to reduce the like lihood of extremely large wildfires by incorporating fuels 
management (e.g . ,  fuel conversion and fuel reduction) into forest management activities. In this ' 
study we assess the impact of strategical ly located landscape level fuels treatments on wildfire 
size in a 200,000 ha area in central Alberta. A set of 146 wildfires were independently simulated 
on both the existing land base and a "fire-smart" land base that was developed in consultation 
with forest managers. Ignitions points were determined using a systematic grid and fire spread 
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was modelled using a cel lular propagation, hourly time-step fire growth model .  I nputs consisted 
of a 1 00 m by 1 00 m fuels grid and a constant set of extreme fire weather conditions derived 
from an analysis of h istoric fire occurrence and fire weather data. The results showed that the 
average fire size was about 25% lower on the treated land base in comparison to the present 
land base. This suggests that in certain parts of the boreal forest the application of landscape 
level fuels management could reduce area burn by escaped wildfires. This, in turn ,  will decrease 
the possibi l ity of timber supply shortages, lower potential future carbon emissions, and al low 
greater opportunity for the use of prescribed burning to meet the ecolog ical goals of sustainable 
forest management. 

Spatial and Temporal Variations in Fire Hazard Associated with 

Forest Management P ractices 

Kelvin Hirsch and Victor Kafka, Canadian Forest Service, Northern Forestry Centre, 5320 - 122 
Street, Edmonton , Alberta T6H 3S5. Phone: (780) 435-721 0; Fax: (780) 435-7359; E-mail :  

khirsch@nrcan .gc.ca 

Cordy Tymstra, Alberta Environment, land and Forest Service, Forest Protection Division, 
Edmonton ,  Alberta 

Abstract. Although the ecolog ical importance of forest fire is recognized ,  reducing area burned 
by wildfires is necessary to maintain an adequate wood supply in Canada's industrial forest. I n  
this context, we need to develop procedures and techniques for i ntegrating fire and forest 
management. This study was conducted to determine the effect of 4 d ifferent forest 
management practices on forest-level wildfire potential .  Vegetation characteristics of each 
scenario were converted to Canadian Forest Fire Behavior Prediction (FBP) System fuel types 
in order to produce fuel type maps at 50-year i ntervals over a 200-year rotation period . 
Qualitative assessment of fuel type continuity and spatial arrangement indicate that none of the 
analyzed forestry practices reduce the flammabil ity of the area since they continue to have a 
large component of fuels that are very prone to crown fire and a general reduction in other less 
flammable fuels. I n  fact, some scenarios make the area more susceptib le to very large fires 
during the 200-year rotation. New strategies that advocate compartmentalization of a forest area 
through the use of strategical ly located treatments (fuel  conversion, reduction, and isolation) are 
being developed to reduce the potential for large fires while attempting to maintain timber 
production goals. 

How Does Fire Behave Itself in the North? 

Nathalie lavoie, Department of Renewable Resources, U niversity of Alberta, Edmonton, Alberta 
T6H 2H1 . Phone: (780) 434-01 1 1 ;  Fax: (780) 492-4323; 

E-mail : n I 1 @gpu.srv.ualberta.ca 

Abstract. The subarctic region of Canada ranges from tree line in the north to closed boreal 
forest in the south. A first-time visitor is often surprised to see on a fire history map the size that 
some wildfires reach in this northern environment considering the rocky, open, shrubby, and 
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swampy areas that are interspersed with the lakes, rivers, and closed forests of this region. 
This poster presents some characteristics of the fire environment that lead to a fire behavior 
sometimes more active than first expected in the north , This is done through the presentation of 
two large wildfires that occurred in the Northwest Territories at different latitudes, with emphasis 
on the effect of long summer days and low rates of decomposition on fire behavior in the north .  
The Tibbitt Lake Fire [ZF-029] (620 39' 00" N,  1 1 30 �O' 00" W) was ignited by lightning 
approximately 70 km north-east of Yellowkn ife in the summer of 1 998.  It burnt over 1 55 000 ha 
of land . The Sunny Tower Fire [EV-006] (670 35' 48" N, 1 320 45' 06" W), also of lightning origin,  
was ignited in the summer of 1 999 approximately 45 km north-east of the community of 
Tsiigehtchic. It reached a size of 1 72 000 ha. Fuels, weather, and topography are d iscussed for 
these two fires in relation to the large size that they reached. 

Canada's Wildland-Urban Interface 

Brian Mottus, Canadian Forest Service, Northem Forestry Centre, 5320 - 1 22 Street, Edmonton, 
Alberta T6H 3S5. Phone: (780) 435-7283; Fax: (780) 435-7359; 

E-mail: bmottus@nrcan.gc.ca 

Abstract. Canada's wild land-urban interface fire problem is g rowing and becoming increasingly 
complex. To provide guidance to individuals and communities about what, where and how to 
reduce the risk from wildfire, the Partners in Protection Association has developed a manual 
entitled FireSmart: Protecting Your  Community from Wildfire. The material contained in 
FireSmart is based on science and experience but is written in a non-technical style aimed at a 
wide range of potentia l  users including the general public. The book has eight chapters under 
three themes (Assess the Situation, Resolve Existing Problems and Avoid Future Problems), a 
set of currently available resources and sample communication documents. More specifical ly, 
contents include d iscussion of assessment issues, gauging wildfire hazards, problem-solving, 
emergency measures, firefighter training , communication, public education and land-use 
planning. 

A New Computer-Based Wildland Firefighter Safety Training Course 

Robert W. Thorburn ,  Team Leader, Wildland Fire Management Training Program, Alberta 
Enviornment, Environmental Training Centre, 1 1 76 Switzer Drive, H inton,  Alberta T7V 1 V3. 

Phone: (780) 865-82 1 6; Fax: (780) 865-8266; E-mail :  Rob.Thorburn@gov.ab.ca 

Alexis MacMil lan , Christie Communications, Edmonton , Alberta 
Martin E. Alexander, Canadian Forest Service, Northern Forestry Centre, 

Edmonton, Alberta 

Duncan Campbell, Department of Environment & Resource Management, Fire Management & 
Forest Protection Branch, Prince Albert, Saskatchewan 
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John McLevin ,  Alberta Environment, Land and Forest Service, 
Lac La Biche, Alberta 

Abstract. I nteractive multimedia technology has been util ized in the development of a CD-ROM 
based wild land fire safety training course, Wild land Fire - Safety on the Fireline which was 
completed in July 2000 by Alberta's Environmental Training Centre and the Canadian 
I nteragency Forest Fire Centre (CI FFC) National Training Working Group in concert with 
Christie Communications and Vicom Multimedia. Wildland Fire -- Safety on the Fireline contains 
72 video clips, over 250 audio clips, some 500 graphics/photos, on-line help, a g lossary and a 
SI-to-un it conversion calculator Interactive multimedia technology allows delivery of training to a 
large number of students on a consistent basis. I n  addition, cost savings can be achieved 
through reduced learning time, reduced travel ,  min imal use of instructors, and most of all , 
thorough retention of knowledge as a result of using multimedia. The course Wildland Fire -
Safety on the Fireline was developed and reviewed by a national team of specialists in wild land 
fire behavior and wildland fire safety with the intent of reducing and/or eliminating injuries and 
fatalities associated with the suppression of wild land fires. Wildland Fire - Safety on the Fireline 
focuses on d ue di l igence,  situational  awareness, entrapment survival , health, equipment, and 
hazards encountered when working on the fireline. Each of the four  sections comprising the 
course ( Introduction , Entrapment, On-the-Job and On the Line) is fol lowed by a board game test 
in preparation for a final test that is tracked by the computer. This poster presentation will 
feature a live demonstration of the computer software. Wildland Fire - Safety on the Fireline can 
be run on a stand alone computer or over a network. The fol lowing is required: Pentium 1 66 or 
better (with Windows 95, 98 or NT), minimum 32 MB of total RAM memory and 1 00 MB of free 
hard drive space (4 MB actually required for software),  color SVGA monitor set (for 800 x 600, 
1 6  bit color and 4 MB video memory), 1 6  b it sound card , 1 6X or better CD-ROM and its driver(s) 
(on every workstation) . To order the CD-ROM Wildland Fire -- Safety on the Fireline contact 
(cost: $CAN 98.95 + shipping charges): Raincoast Distributors, 8680 Cambie Street, 
Vancouver, British Columbia, Canada V6P 6M9; Tel :  1 -800-663-5714 ;  Fax: 1 -800-565-3770; 
Email: custserv@raincoast.com 

Plants Collected at the International C rown Fire Modelling Experiment Site 

Margaret Vandel l ,  Fort Providence, Northwest Territories 

Faye Johnson , Department of Resources, Wildl ife and Economic Development, Forest 
Management Division ,  P.O. Box 7, Fort Smith, 

Northwest Territories XOE OPO. Phone: (867) 872-7700; Fax: (867) 872-2077; 
E-mail : Faye Johnson@gov.nt.ca 

Abstract. Margaret Vandell is a respected Dene elder who l ives in Fort Providence, Northwest 
Territories. Margaret works at the Deh Gah Elementary and Secondary School in Fort 
Providence where she teaches students about the traditional values in the Dene culture. 
Margaret is also a member of the fire research team working on the I nternational Crown Fire 
Modeling Experiment ( ICFME) site. She and her students are gathering post-burn information 
including photo documentation and vegetation responses. The project is expected to last 
several years and provide the community with first hand information about plant responses 
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fol lowing fire while at the same time fostering greater student interest in both traditional 
knowledge and natural resource science. Margaret will be showcasing plant samples from the 
ICFME site that she col lected and laminated. A l ist of the plants that have been collected will be 
shown as wel l .  I n  addition, Margaret will be d isplaying relatively fresh samples of some 
medicinal and traditionally important plants such as sweet grass (Hierochloe odorata) . Faye 
Johnson , who is responsible for managing the ICFME Postburn and Restoration Project, wi l l  be 
d isplaying some poster materials portraying the Fort Providence students' involvement with the 
project . Photo albums will also be available for viewing purposes . 
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REGISTRA TION LIST 

LAST NAME ORGANIZATION MAILING ADDRESS PHONE: E-MAIL 

BUSIN ESS/FAX 

Peace River. AB T8S IT4 

Marie-Pierre Rogeau Fire Researcher Box 2421 403-762-8892 mprogeau@cb.monarch.net 

Wildland Disturbance Banff. AB TOL OCO 

Consultant 

Brian Harvey Director, Lake Duparquet Universite du Quebec en 81 9-762-0971 brian.harvey@uqat.uquebec.ca 

Research Forest Abitibi· Temiscamingue 

445 Boulevard de l'Universite 

Rouyn-Noranda, QC J9X 5E4 

Lou Foley Lou Foley Consulting Ltd. Box 29 849-7881 Ifoley@telusplanel.net 

Hondo, AB TOG IGO 829·2453 

Dr. Paul Woodard Professor, University of 751 General Service Bldg. 780-492·2924 paul.woodard@gov.ualberta.ca 

Alberta Edmonton, AB T6G 2Hl 

Don Saari H.I.S. Wildfire 102, 921 Lavel Crescent 250-828·0905 his@bc.sympatico.ca 

Jay Butcher Kamloops, B.C. V2C 5P4 

Mike Gravel GNWT · DRWED Bag Service #1 867·777-2938 mike_gravel@gov.nl.ca 

Inuvik, NWT XOE OTO 

Karen Bergethon FP Specialist 1920 Valley Drive 71 9·585·3785 kbergethon@fs.fed.us 

US Forest Service Pueblo, CO 81 008 

Glenn Snyder Branch Chief, Coop Fire P.O. Box 25127 303·275·5748 gsnyder@fs.fed.us 

US Fire Service Lakewood, CO 80225-01 27 

Scott Mayson Fire Coordinator Box 517 780·805·3723 smays@westfrasertimber.ca 

Alberta Plywood Slave Lake, AB TOG 2A0 

Chuck Emery Environmental Training Centre 1 1 76 Switzer Drive 780·865·8392 chuck.emery@gov.ab.ca 

Howard Herman Hinton, AB T7V 1V3 howard.herman@gov.ab.ca 

Paul SI. John paul.stjohn@gov.ab.ca 

Phil Robert phil.robert@gov.ab.ca 

Rob Thorburn rOb. thorbum@gov.ab.ca 

Douglas Ellison LFS. Slave Lake P. O. Box 390 780·849-741 3  dellison@gov.ab.ca 

Ken Orich Slave Lake. AB TOG 2A0 780·849·741 8  ken.orich@gov.ab.ca 

Wayne Johnson LFS 5020·52 Avenue 780·778-71 53 wayne.johnson@gov.ab.ca 

Brad McKenzie Whitecourt, AB T7S IN2 780·778·71 53 brad.mckenzie@gov.ab.ca 

George Robertson 780·778·71 65 george.robertson@gov.ab.ca 

Kevin Freehill LFS Bag 900 780·926·2337 kevin.freehill@gov.ab.ca 

Gord Norrie High Level, AB TOH 1Z0 780·926-2356 gord.norrie@gov.ab.ca 

Sean MacNeil LFS Box 390 780·849·7400 sean.macneil@gov.ab.ca 

Brian Wog Slave Lake, AB TOG 2A0 780·849·7400 brian.wog@gov.ab.ca 

Stephen Woodley Forest Ecology 25 Eddy Street 81 9·994·2446 stephen.woodley@pch.gc.ca 

Parks Canada HUll, Quebec K1A OM5 

Archie Jacobs Millar Western Forest Products 5004·52 Street 780-778·2221 ajacobs@millarwestem.com 

Whitecourt, AB T7S 1 N2 

Troy O'Connor Rapidfire & Rescue Inc. Box 246 403·341·3000 rapidfireandrescue@home.com 

Kent Ross Red Deer, AB T4N 5E8 403-341·31 1 9  

Miquel Cruz ADA/University of Coimbra Apartado 1 0 1 3 1  351 ·239·708580 mgcruz@selway. uml.edu 

3031 Coimbra 351 -239·708589 

Portugal 

Munray Heap Asst Chief Park Warden Elk Island National Park 780·992·2956 murraLheap@pch.gc.ca 

Steve Ottway Chief Park Warden R.R.1 , Site 4 

Jeff Dixon Sr. Park Warden Ft Saskatchewan, AB T8L 2N7 

Parks Canada 

Marty Alexander Sr. Fire Behavior Research 5320-122 Street 780-435·7346 malexand@nrcan.ca 

Officer Edmonton, AB T6H 3S5 

Dennis Dube Program Director 780-435-721 0 ddube@nrcan.gc.ca 

Canadian Forest Service 
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Daniel POirier Chief Meteorologist Box 3003. HiWay #2 North 306-953-3439 poirier@derm.gov.sk.ca 

Sask Environment & Resource Fire Control Bldg. 

Management Prince Albert. SK S6V 6G 1 

La rry F reemont Forest Protection Officer Box 70 306-236-7689 

Sask Environment & Resource Dorintosh, SK SOM OTO 

Management 

Bill deGroot Fire Research Scientist 5320-122 Street 780-435-7289 bdegroot@nrcan.gc.ca 

Canadian Forest Service Edmonton, AB T6H 3S5 

Brad Hawkes Fire Research Scientist 506 West Brunswick Road 250-363-0665 bhawkes@pfc.forestry.ca 

Canadian Forest Service Victoria, BC V8Z 1 M5 

Nonma Griffin Fire Prevention & Education 70 Foster Drive, SUite 400 705-945-5297 norma.griffen@mnr.gov.on.ca 

Program Officer Sault St. Marie, ON P6A 6V5 

Ontario Ministry of Natural 

Resources 

Kenneth Egerman Widland Fire Management 1 05 Allen Street 208-344-8228 kjeger@micron.net 

Boise, ID 83705 

Jim Dumin Fire Back Country Coord Box 1 00 306-663-4540 jim.dumin@pch.gc.ca 

Brad Lloyd Sr. Park Warden Waskesiu Lake, SK SOJ 2YO 306-663-4532 brad.lloyd@pch.gc.ca 

Parks Canada 

Darryl Johnson LFS Box 540 403-562-3210 darryl.johnson@gov.ab.ca 

Blairmore, AB TOK OEO 

James Lunn LFS 841-12 Street 780-849-7425 james.lunn@gov.ab.ca 

Slave Lake, AB 

Dave Rolheiser Wildfire 1 7550-105 Avenue 780-484-3705 

Unknow Person Edmonton, AB T5S 1 G4 780-484-5515 

Wayne Werstiuk LFS Box 30 780-891-3860 wayne. werstiuk@gov.ab.ca 

Wabasca, AB TOG 2KO 

Darryl Rollings LFS Box 1 720 403-845-8357 darryl.rollings@gov.ab.ca OR 

Rocky Mtn House, AB TOM HO nola.hambleton@gov.ab.ca 

Ray Olsson LFS #203, 1 1 1 -54 Street 780-723-8265 ray.olsson@gov.ab.ca 

Morgan Kehr Edson, AB T7E H2 morgan.kehr@gov.ab.ca 

Dennis Cox dennis.cox@gov.ab.ca 

Ken Terrill Wisconsin DNR Box 7921 608-266-06 1 5  terrik@dnr.state.wLus 

Madison, Wisc 53707 

Stephen Comelsen Fire Management Warden Riding MIn National Park 204-848-2086 stephen_comelsen@pch.gc.ca 

Parks Canada Wasagaming, MB ROJ 2HO 

Michael Bruce Timber Growers Association Glen Tanar Estate +44-3398-86451 bruce@aol.com 

Brooks, Glentanar, Aboyne 

Aberdeenshire, Scotland 

AB345EU 

Faye Johnson Traditional Knowledge Coord Forest Management Division 867-872-7700 faye.,johnson@gov.nt.ca 

Dept of RWED, GNWT Box 7, 149 McDougal Road 

Fort Smith, NWT XOE OPO 

Margaret Vandell Elder General Delivery 867-699-3131 

Community of Fort Providence Fort Providence, NWT XOE OPO 

Henry T. Lewis Dept. of Anthropology University of Alberta 780-492-3879 hlewiS@ualberta.ca 

Edmonton, AB T6G 2H4 

Tom Legare Prof Canada 5817-97 Street 780-496-7763 tom@profcanada.com 

Dennis Holm Edmonton, AB T6E 3J2 

Kerry Anderson Fire Research Officer 5320-122 Street 780-345-7320 kanderson@nrcan.gc.ca 

Canadian Forest Service Edmonton, AB T6H 3S5 

Dean MacDonald Sf. Park Warden Wood Buffalo National Park 867-872-7965 dean_macdonald@pch.gc.ca 

Tanya Letcher Sr. Park Warden Box 395 867-872-7966 tanyaJetcher@pch.gc.ca 



" -, 
.. 

REGISTRA TION LIST 

LAST NAME ORGANIZATION MAILING ADDRESS PHONE: E-MAIL 

BUSINESS/FAX 

Parks Canada Fort Smith. NWT XOE OPO 

Rick Pedersen Conair Aviation P.O. Box 220 604-557-2589 cchanes@aviation, conalr.ca 

George Simon Abbotsford, BC V2S 4N9 

Charlie Morgan 

Claude Marchand 

Paul Steiestol LFS 168 Airport Road 780-799-7462 paul.steiestol@gov.ab.ca 

Fort McMurray, AB T9H 4P1 

David Taylor LFS Box 661 3 780-865-8267 dav.taylor@gov.ab.ca 

Hinton, AB T7V 1 X8 

Michael DeGrosky Tri Data Corporation P.O. Box 7941 307-739-0947 mdegrosk@wyoming.com 

Jackson, VVY 83002 

Rick Arthur LFS 168 Airport Road 780-743-71 20 rick. arthur@gov.ab.ca 

Fort McMurray, AB T9H 4P1 

Glen Longpre Regional Fire Manager Box 5000, 350 Cheadle St., W 306-778-8453 glenlongpre.erm@govmail.gov.ca 

Sask Environment and Swift Current, SK S9H 4G3 

Resource Management 

Ian Pengelly Manager, Fire & Vegetation Banff National Park 403-762-1 417 ian_pengelly@pch.gc.ca 

Programs Box 900 

Parks Canada Banff, AB TOL OGO 

Darrell Beam LFS 1 68 Airport Road 780-799-7459 darrell.beam@gov.ab.ca 

Fort McMurray, AB T9H 4P1 

Bruce Cartwright LFS 1 68 Airport Road 780-799-7450 bruce.cartwright@gov.ab.ca 

Fort McMurray, AB T9H 4P1 

Rob McAlpine Program Leader 70 Foster Drive, Suite 400 705-945-5978 rob.mcalpine@mor.gov.on.ca 

Fire Science & Technology Sault SI. Marie, ON 

Ontario Ministry of Natural 

Resources 

Bob Marlatt Montana DNRC P.O. Box 1 64 406-881-2371 bmarlatt@state.mt.us 

Don Copple Olney, MT 59927 dcopple@state.mt.us 

Terry Tourt East Boreal Region Fire Coord Box 3003 306-953-3394 tourt@derm.gov.sk.ca 

Sask Environment and Prince Albert, SK S6V 6G1 

Resource Management 

William Zak Regional Duty Officer Box 5000 306-425-4449 

Sask Environment and La Ronge, SK SOJ 1 LO 

Resource Management 

Doug Woodcock Sask Environment and Box 3003, HiWay #2, North 306-953-3473 woodcock@derm.gov.sk.com 

Scott Wasylenchuk Resource Management Fire Control Bldg. 

Mark Campbell Prince Albert, SK S6V 6G 1 

Tom Landal 

Daryl Jessop 

Bob Spracklin 

Elvin Reimer (S) 

Quentin Spila LFS 168 Airport Road 780-723-8369 quentin.spiela@gov.ab.ca 

Brian Lopushinsky Fort McMurray, AB T9H 4P1 780-799-7466 brian.lopushinsky@gov.ab.ca 

Lou Gildemeister AstarisiPhos-Chek 20-143 Street, SE 425-745-0747 

Chuck George Lynnwood, WA 98037 

Peter de Bruijn 

Nathalie Lavoie University of Alberta 206 Pembina Hall HM: 780-434-01 1 1  N L  1 @gpu.srr. ualberta.ca 

(student) University of Alberta 

Edmonton, AB T6G 2H8 

Kevin Hakes LFS Box 900-04 780-624-6456 kevin.hakesAgov.ab.ca 

Peace River, AB T8S 1T4 

William Bereska (S) Wildfire Consulting 9124-175 Avenue 780-983-931 1  bbereska@telusplanet.net 
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Edmonton. AB T5Z 2M2 

Todd Johnson Canadian Helicopters Hanger #40. 12021 -121 Street 780-429-6924 

Bob MacKay Edmonton. AB T5l 4H7 

Terry Van Nest AB Environment. ETC 1 1 76 Switzer Drive 780-865-8202 terry. vannest@gov.ab.ca 

Hinton. AB T7V 1 V3 

Steve Janzen University of Alberta Edmonton 

Howard Gray Forest Industry Development Edmonton 

Cliff White Parks Canada Box 900 403-762-1422 cliff_white@pch.gc.ca 

Banff. AB TOl OCO 

Brian Stocks Canadian Forest Service Sault Ste. Marie. ON 

Ted Putnam Mindful Solutions Missoula. MT 59804-6330 406-728-3889 tputnam@montana.com 

Craig Rose AB Environment. FMD 

AI Beaver Indian & Northem Affairs Whitehorse. Yukon 

Canada-Yukon 

Dennis Quintilio AB Environment. IRMD 

Rick Lanoville Res. Wildlife & Economic Dev. Fort Smith. NWT 

liza Elenz US National Parks Service Moose. Wyoming 

Barry Irving University of Alberta Dept of AGlFoodINutrition 780-492-9738 birving@afns.ualberta.ca 

Edmonton. AB T6G 2P5 

Cliff Henderson LFS - ADM 1 0th Floor. SPP Bldg. cliff.henderson@gov.ab.ca 

Wendy deGroot PFFC 1 0th Floor. GWiL Bldg. wendy.degroot@gov.ab.ca 

Mike Dubina PFFC mike.dubina@gov.ab.ca 

Eileen George PFFC eileen.george@gov.ab.ca 

Rick Strickland PFFC rick.strickland@gov.ab.ca 

Sun Hua PFFC 

Cordy Tymstra PFFC cody.tymstra.gov.ab.ca 

Jamie McQuarrie PFFC 

Patrick Loewen PFFC 

lisa Avis PFFC 

Paul Kruger PFFC 

Nick Nimchuk PFFC 

Revie lieskovsky PFFC 10th Floor. GWiL Bldg. 

Wally Bom 

Leo Drapeau 

Bob Petite 

Vince Fleming 

Marc Freedman 

Hugh Boyd 

Jules Leboeuf 

John Branderhorst 

Bob Young 

Dennis Driscoll 

Kurt Frederick 

John Belanger 

Milan Skrecek 

Sherra Quintilio 

Craig Quintilio 

Don Harrison 

Risa Lange-Navarro US Forest Service Northem Rockies Training Centre 406-329-4924 

5765 West Broadway Street 

Missoula. MT 59808-9361 

Bob Mazuik LFS Bag 900-039 780-624-6221 bob.mazurik@gov.ab.ca 

Peace River. AB T85 1 T4 
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Steve Douglas Idaho Dept of Lands 3780 Industrial Avenue 208-666-8651 sdouglas@cdafwh.idl.state.ld.us 

Brian Shiplett Coeur d'Alene. ID 83815 208-769-1622 bshiplett@cdafwh.idl.state.id.us 

Craig Glazier 208-7691622 cglazier@cdafwh.idl.state.id.us 

Peter Englefteld Canadian Forest Service 5320-122 Street 780-435-7254 penglefi@nrcan.gc.ca 

Edmonton, AB T6H 3S5 

Tracy Fauchon Tsuga Forestry Services Inc. 8830-62 Avenue 250-674-3647 fire@tsuga.ca 

Darren Van Wart Edmonton, AB T6E OC8 780-469-821 5  

Kelvin Hirsch Canadian Forest Service 5320-122 Stret 780-435-7319 khirsch@nrcan.gc.ca 

Edmonton, AB T6H 3S5 

AI Hovan lFS 301 Birch Road, N E  780-849-7400 al.hovan@gov.ab.ca 

Slave Lake 

Don Waters Park Warden, Fire & Veg Prog Box 900 403-762-1493 don_waters@pch.gc.ca 

Parks Canada Banff, AB TOl OCO 

David Humphrey Chief of Emergency Services Box 70 403-591 -7755 

Kananaskis Improvement Dist. Kananaskis, AB TOl 2HO 

Beverly Archibald True North Weather Consult. 1 0304 177 Avenue 780-472-3664 truenorth@powersurfr.com 

Edmonton, AB T5X 5X4 

Mark Heathcott Parks Canada Room 550, 220-4th Ave, SE 403-292-4561 mark _heathcott@pch.gc.ca 

Calgary, AB T26 4X3 

Don Stubbs Delta Helicopters Box 1 ,  R R 1 ,  Site 6 780-458-3564 

St. Albert, AB T8N 1 M8 

Steve Matthews Venture Helicopters 1 060 McTavish Road, N E  403-291 -3069 

Calgary, AB T2E 7G6 

Leonard Brennan Tall Timbers Research Station 1 3093 Henry Beadel Drive 850-893-41 5 3  brennan@ttrs.org 

Talahassee, Florida 3231 2-091 8  

Troy Mutch PDL Mobility 2420-42 Avenue, NE 403-291-5400 troym@pdlmobility.com 

Calgary, AB T2E 7T6 

unknown PTI Services ? 
Kelly O'Shea Alberta PacifiC Forest Indust P.O. Box 8000 780-525-8069 osheake@alpac.ca 

Boyle, AB TOA OMO 

Jack W. Peters Montana ORNC 2705 Spurgin Road 406-542-4220 jpeters@state.mt.us 

Ed Mathews Missoula, MT 59804 406-542-4233 emathews@state.mt.us 

John Monzie 406-542-4325 jmonzie@state.mt.us 

larry Bush 406-542-4227 Ibush@state.mt.us 

Roy Wagner What on Earth #1 04-1 1 504-170 Street 780-455-5757 roy@whatonearth.com 

Jim Nielsen Edmonton, AB T5S IJ7 

Chris Stesner University of Alberta RR6, Site 1 4  780-472-61 64 stesner@telusplanet.net 

(student) Edmonton, AB T5B 4K3 

Howard Weeks Clearwater·Potiach Timber 1 0250 Hwy 1 2  208-476·561 2  cptpa@clearwater.net 

Rusty Eck Protective Association Inc. Orofino, ID 83544 

Pat Guidera lFS Box 1 720, 4919·51 Street 403-845-8358 pat.guidera@gov.ab.ca 

Rocky Mtn House, AB TOM lTO 

John Cunningham Clearwater-Potlach Timber 1 0250 Hwy 1 2  208-476-561 2  cptpa@clearwater.net 

Orofino, 10 83544 

Ed Johnson E & S Holdings 28 Prospect Place 780-939-4007 bear2@telusplanet.net 

Morinville, AB T8R 1 N7 


