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[bookmark: _Toc241898448]Study tour participants receive a briefing on hazardous fuels management from New South Wales National Parks and Wildlife Service officials.  
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Introduction

Approximately every four years, a group of fire management professionals from North America (United States and Canada) conduct a fire management study tour of Australia and New Zealand. This arrangement is reciprocated with North America hosting the tour two years later.  In 2005 North American fire managers visited Australia and New Zealand; in 2007 Australian and New Zealand fire managers visited North America.  In 2009 North Americans visited Australia and New Zealand; this report is a product of that visit.  In 2011 a group of Australia and New Zealand fire managers should once again visit North America.  The origins of this study tour arrangement date back to 1951, and it has been occurring at regular intervals since the 1960’s.

The benefits to each participating country from such visits cannot be overestimated.  Tour participants (both touring and hosting) have their professional horizons immensely broadened by discussions and sharing of ideas in fire management.  The governing bodies responsible for the planning and facilitation of these tours are to be commended for their participation. 

The 2009 Fire Management Study Tour participants would each like to thank our many hosts in Australia and New Zealand for their time and insights as well as the excellent hospitality and flawless logistics that were the hallmark of this year’s Tour.

[bookmark: _Toc241898450]Special thanks go to the following individuals and organizations:

Laurie Jeremiah, Department of Sustainability and Environment, Victoria, who went above and beyond for overall Study Tour coordination. 
Ewan Waller, Department of Sustainability and Environment, Victoria
James Lonergan, Alan Henderson and David Kelly, National Parks and Wildlife Service, New South Wales
Lee Kleinschmidt and Jamie Seeleither, Queensland Parks and Wildlife Service
Neil Cooper, Peter Beutel and Dylan Kendall, Parks, Conservation and Lands, Australian Capital Territory
Stephen Clayton, Department for Environment and Heritage, South Australia
Rick Sneeuwjagt, John Tillman and Roger Armstrong, Department of Environment and Conservation, Western Australia
Gary Morgan, Bushfire CRC
Gary Lockyer, National Rural Fire Authority, New Zealand

Many other individuals contributed to the Study Tour’s overall success and the Tour participants would like to express their deep gratitude to all.


[bookmark: _Toc236797321]  



[bookmark: _Toc241898451]Executive Summary

The similarities between the fire management challenges faced by managers in each of the participating countries are striking. Issues related to the wildland urban interface, resource management, media and public expectations, large incident management, smoke management, fire research and the successful application of prescribed fire are present in all participating countries. Fire management agencies recognized long ago the fact that they could not effectively respond to the challenges they faced alone and as a result, interagency cooperation and mutual aid agreements are the norm in everyday operations throughout North America. Perhaps we are now able to recognize that the same notions may apply internationally as well: the synergies to be gained from close international cooperation in fire management are simply too great to be ignored.

The 2009 Fire Management Study Tour covered a lot of ground in a short period of time, both literally and conceptually.  Several themes emerged during the Tour that represented areas of excellence in fire management with takeaway lessons that can be applied in North America.  These themes included:

· The use of prescribed fire to accomplish multiple goals, including the attainment of desired biodiversity conservation and hazard reduction for communities.  
· Research, ongoing in both Australia and New Zealand, covering a broad spectrum of topics ranging from social issues surrounding the interaction of humans with wildfire to fire behavior prediction.  
· Management of the Wildland Urban Interface (WUI), or more specifically the management of people and their activities within the WUI.  
· Innovative approaches to the use of equipment for fire management, training and community preparedness.

The Study Tour group closely examined prescribed fire practices in Australia and New Zealand and contrasted them with those in North America.  A key observation emerged from this examination that is worth mentioning.  Although challenges exist in Australia to the design and implementation of effective prescribed fire programs, they do not rise to the level of those experienced in the United States.  The constraints that exist in the United States, related primarily to legal requirements under legislation such as the National Environmental Policy Act (NEPA), force fire managers here to sometimes move at a snail’s pace in putting fire on the landscape.  These constraints can also force fire managers in North America to “think small” in terms of the size of fires being planned and the frequency of burns.  Although smoke issues and opposition from environmental groups in Australia can impede prescribed fire management there, these constraints have not yet risen to the level experienced in the United States.  North American fire managers on the Study Tour frequently remarked “I wish we could do that” after briefings on prescribed fire implementation in Australia.

The lack of constraints on prescribed fire management in Australia has led to the development of a unique mindset that includes a more long-term, landscape-scale approach to fire on the landscape.  Even with the constraints currently in place in North America, such a mindset could prove very useful here in terms of thinking about, planning and implementing landscape-scale programs. 

Specific recommendations from this year’s tour are outlined below. 
[bookmark: _Toc236797322][bookmark: _Toc241898452]2009 Study Tour Recommendations:

1. North American land management agencies should consider using tools similar to the Australian Capital Territory Sub-Regional Fire Management Plans to better view the effects of projects from a landscape scale over a more sensible timeframe instead of the right here, right now standard that is the most common practice. Assign the prototype development to a local unit with a mature prescribed fire program.

2. Consider adopting the practice of developing Fire Management Guidelines, similar to those used in Western Australia, for the management of species or ecological values.  Such guidelines are not intended to be prescriptive or standard operating procedures. Include all resource management staff (e.g., biologist, ecologist, and fire management staff) in the development and use of this tool.

3. Assess possibility of dynamic ecological monitoring/adaptive management using a multi-year large block rotational treatment plan model (conceptually similar to the “6 season” plan used in Western Australia) that fully incorporates state and transition ecological models.   Assign assessment team/agency lead.

4. Evaluate the greenhouse gas mitigation/fuels treatment/employment creation project being implemented in the Northern Territory for possible application in North America. 

5. Create a task force under the umbrella of the 2007 Memorandum of Understanding.  This task force would be comprised of a minimum of 2-3 researchers per country, and their assignment would be to create a white paper on means of initiating and fostering international collaborative research.  Representatives from Australia, New Zealand, Canada, and the United States research communities should be involved.  The paper should identify the need for international agreements, potential funding sources and needs, and research priorities.  Research subjects may include: Climate change and changing extreme fire behavior modeling, Prepare to Stay, Defend or Leave Early policy and other social aspects of fire management including community response to wildfire (prior to and post recovery).

6. Monitor any recommendations or modifications to the Prepare to Stay and Defend or Leave Early program that may emerge from the Royal Commission hearings in Victoria.  

7. It was stated in the 2005 Study Tour report that an aerial ignition machine would be sent to the Missoula Technology Development Center and two were to be purchased by the Southern Region, U.S. Forest Service.  Trials were to be conducted through prescribed fire testing. The status of these recommendations should be determined and testing should proceed. 

8. In coordination with Queensland Fire and Rescue Service, build one or more prototype burn tables for use in North America. This effort should be led by an established Training Center or regional-level program that can ensure widespread exposure of the tool to its intended audiences.  Burn tables similar to this were at one time used in North America for training; that practice can now be revived and reinvigorated. 

[bookmark: _Toc236797323][bookmark: _Toc241898453]Possible Implementation Strategy for Study Tour Recommendations

Fire Management Study Tours conducted in the past have resulted in numerous recommendations, many of them excellent ones that would serve to improve fire management on both sides of the Pacific.  However, many of the recommendations were not followed through on once made, and these have tended to languish with no action over time.  This is unfortunate, given the resources spent conducting the Tours.  Perhaps it is time for a new methodology to be devised that would ensure that more report recommendations are adopted.

Study Team members have observed from their own associations with various committees and interagency groups that the most effective way to get things done often involves the assignment of tasks to individuals or individual agencies, with specified due dates.  In order for this to work, it would be necessary for the North American Fire Commission, Fire Management Working Group (NAFC-FMWG) to deal directly with individual agencies and organizations in Canada and the U.S. such as the Canadian Interagency Forest Fire Centre, Canadian Forest Service, U.S. Forest Service, U.S. Department of the Interior Agencies and others.  Most recommendations could be carried through as pilot programs, with reports back to both the NAFC-FMWG and the responsible agency.  

Currently, it appears that only the report recommendations that somebody on the Study Team feels strongly enough about receive the needed follow-through.  All Study Team members have demanding jobs at their home units.  The suggested method of tasking individual agencies or units with implementation of report recommendations would remove the onus from individual Study Team members and place it where it belongs, which is on the sponsoring agencies who are capable of bringing the appropriate resources to bear to implement recommendations in meaningful ways on a broad scope.
[bookmark: _Toc236797324][bookmark: _Toc241898454]
Fuels Management, Prescribed Fire and Ecology

Over the course of the three-week 2009 Fire Management Study Tour extensive time was devoted to the fuels management programs of each host land management agency.  A common theme found at all locations was that fire managers everywhere expressed a desire to accomplish even more prescribed burn acreage  than they are presently accomplishing.  The obstacles and constraints to accomplishing this are discussed below.

Australia and New Zealand fire and land managers provided an overview of each agency’s goals and objectives for using prescribed fire as a management tool, and were very open in acknowledging challenges and issues yet to be overcome.  The majority of the Australia and New Zealand land management agencies shared common goals and objectives for fuels management, which can be summarized as:

· Hazard Reduction (HR) for Asset Protection adjacent to high value areas where wildfire could threaten life and property (i.e. urban interface)
· Ecosystem Biodiversity
· Silvicultural burning
· Municipal watershed enhancement (hazard fuel reduction and to increase water yield) 
· Greenhouse gas emissions reduction / carbon offset
· Strategic placement of burn blocks for assisting in large wildfire reduction

[bookmark: _Toc236797325][bookmark: _Toc241898455]The Philosophy of Prescribed Burning in Australia

Prescribed or controlled burning in Australia and New Zealand was observed to be very focused in its specific objectives.  For the most part, the most commonly stated purpose/objective of controlled burns throughout all of Australia and New Zealand  except for Western Australia was one of 4 objectives: Asset Protection, Silvicultural, Biodiversity (conservation) and to a lesser extent Watershed Management.  Throughout Australia and New Zealand fire ecology and fire science is incorporated through various methods to support prescribed fire and fire planning.  The Australian Capital Territory and Western Australia have developed innovative tools to support this integration which are discussed in detail later in this report. 

For example, a burn with the purpose of reducing the risk of fire to an adjacent community can have a very specific need to reduce potential fire intensity. With a specific purpose, a prescription can be written to accomplish that goal.  The corresponding prescription may have detrimental effects on certain species within the burn area, but the stated goal of reducing the risk to the nearby homes prioritizes other resource needs.  

Asset protection was the most common purpose for burning throughout Australia because of increasing urban interface problems.  Public lands situated next to private development were identified for burns with the express purpose of reducing the risk of wildfire.  
[image: ]
Google Earth view graphically illustrates the challenges involved in asset protection burns in the Adelaide Hills area:  irregular burn unit boundaries, continuous heavy fuels next to the Wildland Urban Interface (WUI), inadequate road access and complex terrain.  Red is considered high priority for community protection, yellow moderate priority and green is primarily for resource benefit

In some cases biodiversity or ecological health were sacrificed in localized areas in the name of public safety.  This ability to focus on a single purpose made the analysis and prescription of the burn much simpler.  

Silvicultural burning is accomplished on stands of native or introduced species with the expressed interest of reducing the fire risk to the stand and in a few cases to improve stand quality.  Burning within or near a stand of timber with the specific goal of reducing the fire risk to that stand makes the prescription easier to write and to implement.  Most issues related to reducing flame length by eliminating understory fuels that contributed to crown scorch. 

Burns for biodiversity purposes or “conservation burns” are being conducted to maintain the native species composition with primary objectives based on ecosystem values (habitat, species protection and ecosystem function).  These burns are conducted on a return interval based on the best science available.  

Burning in Western Australia was a balanced combination of asset protection and conservation.  The landscape is divided up into units of varying size between 200 to 4000 hectares (490 to 9880 acres).  Those units are being burned on an irregular rotational basis to keep the fuels generally less than 10 years old.  This mosaic of fuel ages offers the best protection for communities and increases the chances of successful fire suppression near communities while providing for the needs of the ecological communities.

[bookmark: _Toc236797326][bookmark: _Toc241898456]Prescribed Fire Planning
[bookmark: _Toc236797327][bookmark: _Toc241898457]Landscape Level Fuels Planning
In North America, management ignited fire is applied to the land by its stewards to achieve numerous and often conflicting objectives.  In the ever-changing patchwork of lands, values including private property, watersheds, threatened and endangered species and their habitat, overall biodiversity, timber production, social and political values continue to force resource managers to make decisions which may favor one value, at the detriment of the others. Australia and New Zealand face similar challenges in their attempts to balance those conflicts in application of prescribed fire to the land.  In North America, professional battles often ensue between the stakeholders to determine the most appropriate strategy for the single value that they hold most dear on every acre, every time.  Fire Managers and their counterparts from other specialized resource disciplines often find themselves at a stalemate over acreages as small as one acre of a specific value within a larger project area.  We often struggle to view the landscape from a wide perspective and scope, but many times tend to view issues at a microscopic level and the effects to those values both spatially and temporally from the same microscopic level.  

The Australian Capital Territory (ACT) Parks Conservation and Lands has developed an innovative planning process and tool that may be of value to North American land management agencies.  The Sub-Regional Fire Management Plan (SRFMP) is a map-based planning tool designed to assist interdisciplinary teams in analyzing at the landscape level lands they are charged with managing.  The SRFMP is a 10 year planning document intended to support the management of all values from a landscape level, rather than a small project area. The SRFMP stands out as a compelling tool for several reasons.  First, the document is significant in the way it is formatted with map and objectives contained on the same one-page document.  Also, while this document contains a huge amount of information it needs no translation from technical jargon to be understood by the public.  While the document appears simple and straightforward, it is based on an extremely progressive ten year planning process developed by the ACT.  It’s not a simple plan, but a simple way to present complex planning information to staff, leadership and the public. The SRFMP is a straightforward tool that facilitates decision making with a comprehensive perspective on multiple objectives/values and helps planners balance impacts of fuels treatments spatially (throughout the sub-region) and temporally (10 year period). Examples of  SRFMPs can be found on the ACT website: www.esa.act.gov.au/ESAWebsite/content_esa/bushfires/sbmp.

Recommendation: North American land management agencies should consider using tools similar to the ACT Sub-Regional Fire Management Plans to better view the effects of projects from a landscape scale over a more sensible timeframe instead of the right here, right now standard that is the most common practice.

[bookmark: _Toc236797328][bookmark: _Toc241898458]
Institutional Knowledge

As the bulk of the people with the most experience in the federal land management workforce approaches retirement within the next 5 years the potential loss of institutional knowledge with those retirees is very high.  The challenge for North American land management agencies is to capture the knowledge acquired over the last 30-40 years by our senior practitioners.  Australian and New Zealand fire managers, facing the same dilemma, recognize the potential cascading negative effects of this issue.  Western Australia’s Department of Environment and Conservation have developed a series of focus documents called Fire Management Guidelines (FMG) to capture this institutional knowledge and provide guidance to current and future Land/Fire Managers. The information presented in an FMG is intended to assist land managers in making informed decisions in the application of fire to natural environments.  The information contained in FMG’s assists land/fire managers in employing best fire management practices for specific species or vegetation associations.  It is important to note, the FMG’s are not intended to be prescriptive instruments setting out rules or standards for fire management operations.  

Although post-prescribed fire reports are a standard in North America, they are usually not a comprehensive compilation of historic knowledge.  The concept of harvesting improved knowledge in the form of Fire Management Guidelines has a great deal of merit.  These can be a vehicle to pass on observations, recommendations and best practices that were developed from career-long failures and successes of practitioners who are the subject matter experts on their respective topics. These Fire Management Guidelines are also an excellent way to get the best ecological information in the hands of fire practitioners.

Recommendation: Consider adopting the practice of developing Fire Management Guidelines for the management of specific species or ecological values.  It should be stated that such guidelines are not intended to be prescriptive or standard operating procedures.  Include all resource management staff (e.g., biologist, ecologist, and fire management staff) in the development and utilization of this tool.

[bookmark: _Toc236797329][bookmark: _Toc241898459]Basis for success of the Western Australia prescribed fire program

The Study Tour observed that many of the same issues and challenges facing North American fire management agencies were mirrored in our Australia and New Zealand counterparts, namely the need to treat hazardous fuels, trends toward increasing wildland-urban interface development, workforce issues hampering agencies’ ability to meet the growing need for prescribed fire, and adverse smoke impacts on air quality.  

It should be noted that the above concerns exist in every State or Territory visited by the 2009 Study Tour.  However, Western Australia (WA) is notable for having a large, well-established and seemingly successful prescribed fire program.  This program has already documented numerous positive impacts on the landscape as well as some remarkable successes in community protection.  

Much of the success of WA’s Department of Environment and Conservation’s (DEC) prescribed fire program can be attributed to the following:
· Low population density.  WA is comprised of approximately 2 million people, with the majority of the populace (approx 1.4 million people) residing in the Perth metropolitan area.  The remaining population (approx 600,000 people) are located mainly on the coastline throughout a state that is approximately 1/3 the landmass of Australia.  
· Due to the relatively low population, DEC is able to manage their smoke emissions in the majority of the state without the fear of negative impacts on population centers as in the eastern states.  
· Much of the terrain in WA is relatively gentle, with elevations ranging from sea-level to no more than 1,000 feet above sea level (304 meters).  Most of WA is accessible through an extensive network of roads, even in the rural areas.  The terrain is also conducive to mechanized equipment and fire apparatus.  
· The majority of the land management planning effort, with the exception of local community involvement, can be performed internally.  Regulation of air quality, management of endangered species, and compliance with federal and state laws are all under the purview of the DEC.  
· Prescribed fire is well supported at the state ministerial level, which openly acknowledges the benefits of prescribed fire.    
· Fire management and fire science are both housed in the Department of Conservation and work closely as collaborative programs focused on science based fire and land management.  They appear to effectively function in a collaborative manner that is a perennial goal, but not yet a reality, for North American land management agencies.
· [image: epicormic sprouting]Much of WA is dominated by Karri and Jarrah eucalyptus species, and tropical savannah which are extremely resilient fire-adapted vegetation types.  These vegetation types historically burned under a high frequency-low severity fire regime, and can be burned at fairly high intensities without causing adverse fire effects.  Even with 100% crown scorch trees survive through prolific epicormic-sprouting response within 3-6 month following a burn.  Furthermore, a high intensity burn is needed to reduce ground litter and multi-storied canopy fuels, and reduce the abundance of eucalypt bark that is the source of lofted firebrands supporting long distance spotting that causes control problems during wildfire suppression.  When estimating fuel loading, DEC fire managers rate the total composition (or structure) of the fuel bed profile which extends from the forest floor to the upper canopy.

The above factors have allowed WA since the 1960’s to develop and implement a very aggressive prescribed fire program designed to create an interlocking mosaic of relatively large burn blocks across the landscape (similar in concept to Mark Finney’s “Bricks”).  DEC Chief Officer Rick Sneeuwjagt provided the Study Tour with an overview of WA’s prescribed fire program, highlighting several key points:

Since 1961, approximately 6-8% of WA’s Kimberly Region is treated through prescribed fire on a 6 to 10 year return interval.  When combined with the annual wildfire burned acres, approximately 60-80% of the Kimberly Region’s land base is under a relatively frequent fire return interval (<10 year), resulting in a significant reduction in annual wildfire acreage.  It should be noted that the fuels in Kimberly are predominantly tropical savannah fuel types, with a high percentage of annual fuels.  

Strategic fire management planning is incorporated into each of WA’s regions, striving to create an interlocking mosaic of recently burned areas to provide strategic barriers for wildfires.  Studies by DEC since 1961 have shown that if greater than 3% of the land base can be burned on a frequent fire return interval with emphasis on early-spring season burning, the resulting acreage of large wildfires is significantly reduced.  In other words, the target on crown lands managed by DEC is to burn identified areas on a less than 10 year rotation, during the months of April through June.  DEC is currently striving for an annual prescribed fire target of 6-8% on DEC lands, which is significantly higher than the rest of the country, with the exception of the Northern Territories.  

The Study Tour visited the 2009 Ferndale Fire in the Busselton District which spread into a four-month old prescribed burn unit that effectively confined the wildfire with minimal need for suppression action on that flank.  Similarly, the 2007 Dwellingup Fire in the Perth Hills District transitioned from a crown fire to a surface fire within a short distance upon spreading into a four-year old prescribed burn unit that could then be controlled by ground crews using direct attack.  

DEC’s strategy of reducing large wildfire potential was very evident in these two example fires, though overall success in managing the large wildfires using prescribed fire hinges on a successful prescribed burn program that has multiple blocks of sufficient size in strategic locations to create the interlocking mosaic.  
[image: IMG_0977]
John Tillman, Department of Environment and Conservation, Western Australia, makes a point about the prescribed fire mosaic his department is managing in southern WA.

Though not visited, the 2005 Perth Hills Fire also showed the effectiveness of having a mosaic of recently treated burn blocks less than 6 yrs old that limited its spread, allowing fire managers to concentrate suppression actions on the remaining flanks that did not have adjacent recent burn block.  This strategy of interlocking mosaics not only limited the size of the fire, but also reduced the suppression resources needed to achieve control.    

The majority of the “burn blocks” managed by DEC are large in size, usually ranging from 2,000 to 5,000 hectares (4,500 to 12,500 acres) to be of sufficient depth to control the potential for long range spotting that is typically in the 1-5 kilometer range.  Concern has been expressed by other states such as Victoria of the problems of extremely long distance spotting in excess of 20-30 km (12-20 miles) especially given the extreme weather conditions experienced on Black Saturday in February of 2009.  

Despite several decades of successful prescribed fire operations, DEC fire managers indicated that smoke emissions from prescribed fires in close proximity to Perth are an evolving concern, as well as impacts on WA wine production.  Currently there are four pending law suits against DEC filed by vineyards in Southwest WA over the adverse impacts smoke has had on wine production (a major industry in WA).  If ruled against DEC, the implications for WA’s prescribed fire program may be very significant, and may also set a legal precedence in other states.  To mitigate potential claims in the future, DEC has entered into partnership with universities and Bushfire Cooperative Research Centre (CRC) to conduct further research into effects of smoke on wine production.  Similar conflicts between wine production and smoke from wildfire and prescribed fire were noted in other wine growing areas in South Australia and Victoria.

Climate change and ecological implications: throughout the tour hosts discussed vegetation ecological changes caused by climate change and potential fire management implications, but no individual state considers themselves ahead of the curve in developing ecological models, fire behavior models or planning tools.  Western Australia has made the most progress with the dynamic planning models developed through Project Vesta.  
  
Project Vesta
Project Vesta is a comprehensive field validated research project created to investigate the behavior of high-intensity bushfires burning under extreme summer conditions in dry eucalypt forests of differing fuel age and understory vegetation.  VESTA does factor in vertical fuels structure and loading and the impacts on long range spotting and fire spread in Australian forests.  Vesta was highlighted by DEC managers and researchers as an integrated fire ecology/fuels planning model that shows promise for future climate change driven adaptive management.

The outcomes of the project will include information on fire behavior and improved firefighter safety by providing:
· an improved fire behavior prediction system that can be applied to dry eucalypt forests throughout Australia irrespective of species composition and fuel structure at local and regional levels; 
· Information about the relationship between fire spread and fuel characteristics (i.e., load, structure, age, etc.); 
· information about the nature of wind beneath the forest canopy and the relationships with fire behavior; 
· scientific information for improved fire management planning systems 
· [bookmark: Findings]better estimates of potential fire threat at the urban/forest interface. 

Recommendation: Assess possibility of dynamic ecological monitoring/adaptive management using a multi-year large block rotational treatment plan model (conceptually similar to the “6 season” plan used in Western Australia) that fully incorporates state and transition ecological models.   Assign assessment team/agency lead.

[bookmark: _Toc236797348][bookmark: _Toc241898460]Greenhouse Gas Abatement and the Carbon Economy project

Trevor Howard from the WA DEC provided an overview of an “outside the box” example of innovation in applied science to mitigate green house gas emissions, reduce ecological damage to northern Australia’s tropical savannahs and create employment opportunities for Aboriginal Australians.   This project is using funds from Conoco Phillips to support Aboriginal people in the burning of tropical savannah lands in West Arnhem, Northern Territory.  These burns are conducted with traditional methods in the early dry season and aim to reduce the area burned by late dry season wildfires to reduce greenhouse gas emissions and enhance biodiversity.  This project will eventually involve partnerships between land owners, pastoralists, and other land management interests to become self sustaining. It’s anticipated that this project will expand to other regions of Australia, including the Kimberly of WA.
 While early in the project, positive results are evident:
· Reduced late dry season fires
· Employment for Aboriginal people in the Northern Territory
· Reduced greenhouse gas emissions from less severe/widespread late season fires
· Conoco Phillips is allowed to continue operating a key regional refinery

Recommendation:  Evaluate the greenhouse gas mitigation/fuels treatment/employment creation project being implemented in the Northern Territory and Western Australia for possible application in North America. 


[bookmark: _Toc241898461]Research

Similar to North America, there is a lack of research into the economic value, both in terms of asset and forest protection, and public safety, of running a fire management program. There is a need to evaluate fire program effectiveness to allow funding agencies and politicians to understand the importance of adequately funding fire programs and to better sell and support the fire program. This will become more important in the future when evaluating increasing funding needs as the impacts of climate change continue to be felt with increased fire loads.

Continued fire research in developing appropriate fire behavior models for specific fuel types was apparent. Extreme Fire Danger Index (FDI) values across southern Australia, much higher than historical values, indicate that evaluation of current fire behavior models and the creation of new models must be undertaken to understand this new era of ‘extreme’ fire behavior. There was also interest indicated by some in understanding better the lower end of fire danger that can support fire spread. In some cases, fire managers have been surprised at the ability of fire to carry at low fire danger conditions.

Fire behavior and risk assessment must be considered, especially since the impacts of climate change seem to be occurring quicker than previously anticipated. Better fire behavior and impact models need to be produced for inclusion in simulation modeling of the impacts of future climate change conditions.

In some cases, data collection of fire behavior and impacts was inadequate. Such data is useful in evaluating fire models. It was apparent that any data collected was not necessarily easily available in a format that fire managers could use in their suppression and prescribed burning planning. Examples of these tools would be computerized data bases and expert systems, and photo series which would be particularly useful to all staff.

While there is an informal connection of research institutes (Australia, New Zealand, Canada, and USA), usually through individual scientist contacts, there is an obvious need to have a more formal contact in bringing scientists together (e.g., workshops), which could foster collaboration on specific fire projects.  The 2005 North American study tour contingent recognized the potential for collaboration with Bushfire CRC and recommended a relationship be established.  The 2009 Study Team feels this opportunity still exists and is even more substantial than in 2005. In the short visits the tour made to the Bushfire CRC and SCION it was very clear to Team participants that compelling research is happening in Australia and New Zealand and there is an obvious need for strong long term collaboration between these organizations and researchers in North America. The Team’s recommendation below is intended to lay the ground work for this long term collaborative research.

Recommendation:  Create a task force under the umbrella of the 2007 Memorandum of Understanding.  This task force would be comprised of a minimum of 2-3 researchers per country, and their assignment would be to create a white paper on means of initiating and fostering international collaborative research.  Representatives from Australia, New Zealand, Canada, and the United States research communities should be involved.  The paper should identify the need for international agreements, potential funding sources and needs, and research priorities.  Research subjects may include: Climate change and changing extreme fire behavior modeling, Prepare to Stay, Defend or Leave Early policy and other social aspects of fire management including community response to wildfire (prior to and post recovery). 


[bookmark: _Toc241898462][bookmark: _Toc236797339]Wildland Urban Interface Issues

[bookmark: _Toc241898463]Prepare to Stay and Defend or Leave Early

A significant amount of effort has been put into this program across Australia and New Zealand.  A multitude of documents describing the various components of such a decision are available in all the locations visited by the Study Tour.  At the present time this issue has come to the fore in Victoria, where the Black Saturday fires of February 8, 2009 represented the greatest loss of life in a natural disaster in Australian history.  Such a traumatic event inevitably causes great self-examination and analysis after the fact.  The following observations on this subject are not intended to criticize or comment on the way this program is implemented in Australia; rather the objective is to analyze how such a program could be implemented in the U.S. or whether that should even be attempted.

It is important to understand the social context in which this program has been implemented in Australia.  A key Australian concept is that of the “fair go” for all citizens, under which people are free to make their own decisions on important matters in their lives.  It may be that this cultural facet explains the Australian reluctance to conduct large scale evacuations.  Australians seem to be very uncomfortable with having any governmental authority ordering them to leave their homes.  Further, because large scale evacuations have rarely occurred in Australia for any reason, most emergency responders have little or no experience coordinating them.  It is natural for people to be uncomfortable attempting complex operations with which they have no experience.  These two factors – citizens being unwilling to accept orders from the government, and emergency responders being reluctant to conduct operations with which they are unfamiliar – might explain the Australian resistance to evacuations as a viable solution to life safety in situations where wildfire threatens communities.

[image: IMG_1271]
       Some homes are simply less likely to survive a wildfire than others.

The social landscape in North America is somewhat different.  While there is widespread distrust of the government in general, citizens do expect emergency services personnel to make key decisions in life safety situations.  One of those decisions can be an evacuation at any scale, and while some individual homeowners refuse to leave their homes, the vast majority leave when instructed to do so.  There are numerous examples of people who did not evacuate suffering the consequences of that decision; these examples have been well-covered in the media.  One famous case on a national scale was that of Harry Truman, a homeowner near Mt. St. Helens in Washington who refused to leave his home prior to the volcanic eruption and who is still at his home, buried under tons of volcanic debris.  Evacuations in advance of Hurricane Katrina spared thousands the fate that was televised daily after the storm hit New Orleans and widespread human suffering ensued for those who did not evacuate.

The fact that large-scale evacuations have occurred regularly in North America, with varying degrees of success, predisposes both the public and emergency responders there to consider large-scale evacuations a viable option to protect life safety.  The question is, should a program like “Prepare to Stay and Defend or Leave Early” be another option for homeowners and emergency services in North America?

It is necessary to understand individual components of the program before considering whether it would work in North America or not.  There is a lot to like about the program:

· More people staying home means fewer on the streets, lessening gridlock for emergency services vehicles and civilians wishing to leave an area.
· There will never be enough fire engines to have one for every structure; citizens defending their own property where appropriate frees up valuable fire suppression resources for duty elsewhere.
· Evacuations can be very difficult to manage and can create their own incident within an incident.
· It is well documented that many civilian fatalities have occurred around the world in wildland fire situations, when people tried to flee an area too late as a fire approached.  
· Evacuations do not provide a guarantee that there will not be loss of life.  In the 2007 wildfires in Greece, dozens of people died despite the largest peacetime evacuation in the country’s history.  It was reported that at least one homeowner who left their home attempting to flee the fire perished, while the home they had just left remained unscathed.
· Adequate preparation of structures increases their survivability in a firestorm.
· Thinking about the issue at all prepares the homeowner in terms of having a plan for an emergency situation as opposed to improvising when the crisis is at hand.
· Most citizens like to feel that their fate is in their own hands, even in an emergency.

On the other hand, both extreme fire behavior and human nature make some parts of the program extremely challenging or perhaps impossible to implement in a consistent way across large areas.

· Both citizens and the media tend to oversimplify the program and its requirements.  In Australia the program is commonly referred to by the media and even some in the fire service as the “Stay or Go” program which is not an accurate description of all that it entails.  While this is an easier phrase to say than “Prepare to Stay and Defend or Leave Early”, this oversimplification can lead to disastrous results when people decide to “stay” without being “prepared”, or when they decide to “go” but not “leave early”.
· The word “Defend” can also have different meanings to different people.  Anecdotes from the recent fires in Victoria indicate that some homeowners chose to interpret “Defend” as actively fighting the fire (without training and personal protective equipment), as opposed to sheltering in their home until the fire front passed and then extinguishing spot fires on and around their structures.
· Although a great deal of excellent written material has been developed and disseminated by emergency response agencies across Australia for this program, it is likely that not all citizens read, understand and implement it properly.  Each home has a unique definition of what “prepare” means for it, given the surrounding type, structure and amount of wildland fuels; topography; building materials; siting of structures on the property, and so on.  Some of these considerations could be difficult to interpret and act upon for the average homeowner.  It is highly likely that some people feel “prepared to stay and defend” even though they have prepared inadequately for a true firestorm.
· In order to successfully defend a structure, it must be properly constructed out of the proper kinds of materials and there needs to be a defensible space around the structure.  Many structures in Australia, as in other parts of the world, are lost to “ember attack” as opposed to direct flame impingement, and embers can travel a long way – up to 30 kilometers -- due to the fuel type and winds.  Given the emotional attachment of most individuals to their homes, it would be normal for a homeowner to take an overly optimistic view about the true defensibility of the structure.  This can lead to a situation where a homeowner attempts to defend a structure that really doesn’t have a chance.
· Structure defense by homeowners can also be predicated upon systems that rely on public utility water and power sources that are made unavailable when needed by the spreading wildfire.  Sprinkler systems on roofs, for example, may work right up until the fire takes down the power grid.  The failure of such systems could lead to a homeowner being in a situation of “prepared to defend, couldn’t, then decided to leave, when it was too late”.
· Structure defensibility is also linked to the fire behavior characteristics.  A home that might be successfully defended by the homeowner under many fire scenarios might burn to the ground in the most extreme conditions.  This could be very difficult if not impossible to describe to the general public in terms that they can act upon meaningfully in a crisis.  Once a homeowner has made a decision to stay and defend, they are locked in place regardless of what the fire does.  This could be a fatal flaw with the program in general – should a homeowner leave early unless their home can be defended under all conceivable fire conditions?
· Most members of the general public have no real idea just how extreme fire behavior can be, because they have never personally observed it.  This may make them ill-prepared to make decisions regarding the defensibility of their homes in a firestorm, even if they do read and understand much of the documentation provided by the fire service.  This is perhaps the weakest point of the program:  people who are not experts in fire behavior, building construction, wildland fuels, or the effects of topography and weather on wildfires are making decisions upon which their life may depend, based on precisely those factors.

Given the factors noted above, the Study Team is of the opinion that such a program could work only on a very limited basis in North America.  Perhaps a program that coupled homeowner assessments of structure survivability with an assessment by an experienced fire professional could lead to a positive outcome.  Unfortunately, it is likely that such a program would be costly and labor-intensive for fire management agencies.

Recommendation: Monitor any recommendations or modifications to the Prepare to Stay and Defend or Leave Early program that may emerge from the Royal Commission hearings in Victoria.  
[bookmark: _Toc236797340]
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Urban interface issues on New Zealand’s South Island: houses midslope in a brush field with inadequate ingress/egress.


Use of bunkers for personal protection for homeowners

The idea of a bunker for homeowner survival during a wildfire is akin to that of a storm cellar in the Midwest US for surviving a tornado.  While this seems straightforward at first, upon further examination there are a lot of considerations surrounding this issue.  First of all, a suitable shelter for surviving a wildfire must have enough oxygen available in it for the needs of shelter occupants for as long as required.  If the shelter is under a structure and the structure burns, the shelter must be able to withstand direct flame and the weight of the collapsing structure on top of it.  After the structure burns, shelter occupants must have a means of egress from the bunker; they could become trapped inside it if debris covers the exit.  

There was also some talk of using concrete above-ground water tanks as survival zones during wildfires.  These tanks are ubiquitous in the dry continent of Australia, although many tanks are made of plastic and would not provide protection during a fire.  Use of above ground bunkers has its own set of issues:  ability to withstand significant heat, availability of sufficient cool air for breathing as the fire front passes, likelihood of dangerous creatures such as poisonous snakes and spiders sheltering in the same area.  

At the same time as the study team was in Australia discussing this issue, a fire occurred in Santa Barbara County in which a number of homes burned.  Media coverage in Australia included an interview with homeowners at a structure that survived the fire; these homeowners had a sprinkler system on their roof and a “bunker” or basement in which they sheltered as the fire front passed.  While this event seems to support the efficacy of having a bunker, it must also be noted that these homeowners did not actually need it as their home did not burn.

No fire service members that the study team discussed this issue with were in favor of the widespread use of bunkers for homeowner survival during wildfires.  Many fire professionals felt that having a bunker would lead to a false sense of security for many homeowners that could detract from true “preparation” of a structure and surrounding fuels as required in the Prepare to Stay and Defend or Leave Early program.
[bookmark: _Toc236797341][bookmark: _Toc241898464]Effective dissemination of warnings to homeowners under threat from wildfire

This issue is currently under scrutiny by the Victorian Bushfires Royal Commission in relation to the events surrounding the Black Saturday bushfires.  In general the study team noted that the various fire services in Australia seem well prepared to disseminate messages regarding the severity of fire conditions.  During an emergency, however, there are currently no “reverse 911” (or 000 in Australia, 111 in New Zealand) capabilities for authorities to contact individual homeowners simultaneously across a large area automatically by telephone.  

There does not appear to be an Australian counterpart for the Emergency Alert System (EAS) in the United States.  The Emergency Alert System (EAS) is a national public warning system that requires broadcasters, cable television systems, wireless cable systems, satellite digital audio radio service (SDARS) providers and direct broadcast satellite (DBS) service providers to provide the communications capability to the President to address the American public during a National emergency.  This system is also used on a more localized scale for emergencies that are smaller in scope such as severe weather events.  Such a system might prove beneficial in other parts of the world.

SMS (Short Message Service or Silent Messaging Service) text messaging systems to warn residents of fires were implemented during the Victorian bushfires, with mixed results.  Due to the mobility of devices that receive such messages, many individuals received them who were not even in the State of Victoria at the time.  Others who were at home with their mobile phones turned off likely did not receive the messages in a timely manner.

[bookmark: _Toc236797342][bookmark: _Toc241898465]Zoning and approvals for new construction in interface areas

This issue appears to be as topical and controversial in Australia as it is in the US.  One approach that the study team thought was very promising was discussed in Queensland, where the fire authority must review and approve all applications for new development in bushfire-prone areas.  This type of system allows fire management professionals to have direct input to the configuration of new developments next to park lands full of flammable wildland fuels, and enables problems to be fixed before the houses go in.  Such a system would have great merit in North America.

[bookmark: _Toc236797343][bookmark: _Toc241898466]

Upgrades to homes prior to resale in existing developments

This was another facet of the system the study team encountered in Queensland.  In areas where codes have been established for structures in wildland/urban interface zones, these codes have not been retroactively applied to older homes and developments.  In order to rectify this situation, authorities have put legislation in place that requires homeowners to bring their structures up to code prior to resale.  Again, such a system might have merit in the US if it could be implemented here.
[bookmark: _Toc236797349]
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[bookmark: _Toc236797331][bookmark: _Toc241898468]Aerial Ignition

The 2005 North American Study tour report identified a new technology innovation and made recommendation 6.a:
New Technology Briefings
New technologies were observed in Australia that Canada and the U.S. should consider strongly for implementation.  Particular technologies were:
a. Aerial Ignition Innovation. A private company in Western Australia, Raindance Systems, has developed a new, patented machine for aerial ignition that appears to be a marked improvement over the “ping pong ball” delivery system currently in use in the US and Canada. Joe Ferguson will pursue opportunities to make this technology available to fire managers in the US.

The 2005 report recommendation is still valid.  Follow-up should occur to further test the equipment for use in North America. It was initially reported at a cost of $14,000 Australian, but it appears the cost of the machine is now significantly less than it was four years ago.  The machine is now used in Victoria, South Australia and Western Australia.  The machine is currently being used from both fixed and rotor-wing platforms.  Since the 2005 Australia/New Zealand study tour, new mounting systems have been developed which allow the machine to dispense the packets out of the door rather than through the floor which presented some challenges for North American contract aircraft which would have required a hole to be cut into the floor of the aircraft. Additionally, a newer even smaller model is currently being tested which is designed to be mounted in a modified aircraft window. 

The previously identified advantages remain the same, however the cost is reduced and the potential issues with airframe modification may no longer be an obstacle.  International procurement and capsule supply are still potential disadvantages.


[image: Kimberley aerial ignition]

     Aerial ignition in the Kimberly Region, Western Australia

Recommendation: It was stated in the 2005 report that a machine would be sent to the Missoula Technology Development Center and two were to be purchased by the Southern Region, USFS.  Trials were to be conducted through prescribed fire testing.  The status of the machine should be followed through and testing should proceed.  
[bookmark: _Toc236797332][bookmark: _Toc241898469]Burn Table	

The Queensland Fire and Rescue Service demonstrated a teaching tool at the Combined Emergency Services Academy.  This tool, referred to by the Study Team as a “burn table”, has been used effectively to demonstrate fire behavior to firefighters and WUI considerations to homeowners.  Pictured below, the table is a simple yet effective teaching tool.  Similar to the Sand Tables commonly used in Tactical Decision Games in the U.S., it functions as a terrain model.  Yet this tool can actually have fire applied to it.  In the past such tables were used in the U.S., but that practice seems to have fallen by the wayside.  Using designs and techniques from Queensland, this training tool can now be revived and strengthened in North America.

The table is constructed of metal and folds up into a box.  It is covered with “Hessian” or burlap, which can be ignited to approximate the behavior of wildland fuels.  Influences on fire behavior such as slope and wind can be demonstrated to students instead of just described as theory.  Other substances can be added to the surface to represent other types of wildland fuels, fire breaks such as dozer line, or water/retardant.

[image: IMG_1064]
Corey Bock, Training Development Officer, Queensland Fire and Rescue Service, demonstrates the “burn table”.


The picture below shows what happens after the burlap has been ignited, with fire burning uphill around barriers such as constructed fireline and threatening “homes” made of cardboard.  The slope of the table is adjustable, so that the difference in speed at which fire burns uphill on different slopes can be demonstrated.  None of the materials used in the construction of the table or in the demonstration are expensive.
[image: IMG_1069]
The applications for such a teaching tool in North America could include:

1. This tool could be used to demonstrate to homeowners and communities what might happen if a fire burned through their area.  The burn table allows one to model or replicate the near-actual design of a subdivision or community.  Homeowners watching their “home” or “town” burn in a simulated wildfire might receive some powerful motivation to get busy creating a Firewise/FireSmart community or creating defensible space around their home.  Homeowners, given the fire problem, could be involved in the process of developing a solution to address the fire event that could potentially affect their neighborhood.  A demonstration like this might be far more effective than any number of talking head presentations or videos, resulting in greater public support for agency fire management programs.
2. This tool could be used to demonstrate basic principles of fire behavior to entry-level firefighters.  Although in its current design it cannot model complex terrain, it is quite capable of demonstrating the principles associated with the rapidity of fire spread on a slope and under the influence of wind from any direction (just turn the table to achieve a different wind direction).
3. Another benefit of the burn table is that the element of time compression could be applied to Tactical Decision Games (TDG) if the burn table were to be used as the training platform for a Sand Table Exercise (STEX).  By igniting the burlap, students and role players are under an added pressure of time as the fire burns and spreads across the table.  Creating time pressure (or time wedge) during exercises can be difficult, however live fire scenarios on the burn table simulate this environment very well.  
4. This tool, possibly on a smaller scale or through the use of video, could be used in school-based fire ecology and awareness programs for older students.  Lessons could be developed to address problem-solving, current issues facing land managers, fire behavior, fuel arrangement/loading and how human interaction has changed fire management in the forest.
[image: IMG_1072]
A specially designed trailer holds either the folded up burn table or the incident management support kit, shown on the right-hand side of the photo.

Given the ingenuity of North American firefighters and their willingness to innovate, it is also likely that modifications to the existing design would be made to simulate other conditions (e.g., replication of complex terrain).  The current design does accommodate portability; the trailer pictured here can hold either the burn table or an incident management support kit .

Recommendation:  In coordination with Queensland Fire and Rescue Service, build one or more prototype burn tables for use in North America.  This effort should be led by an established Training Center or regional-level program that can ensure widespread exposure of the tool to its intended audiences.
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Ed Brunson
Fire Ecologist
Bureau of Indian Affairs
Eastern, Southern Plains and E. Oklahoma Regions
615-564-6780 (office)
615-708-9682 (cell)
ed.brunson@bia.gov
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Evans Kuo
South Zone FMO, Division Chief - 1
Boise NF
208-384-3215 (office)
208-866-8548 (cell)
208-384-3230 (fax)
ekuo@fs.fed.us 
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Anthony J. Masovero
Battalion 62
Sierra National Forest 
Emergency Command Center 
559-291-1877 (office)
559-250-2905 (cell)
ajmasovero@fs.fed.us 
	
 
Douglas J.  McRae 
Forest Fire Research Scientist 
Government of Canada    
Natural Resources Canada        
Canadian Forest Service                             
1219 Queen St. E.       
Sault Ste. Marie, Ontario   P6A 2E5 
705-541-5539 (office)
705-541-5701 (fax)
 Doug.McRae@NRCan.gc.ca
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Terina Mullen
Fire Mitigation & Education Specialist
Bureau of Land Management
Western Zone - Butte Field Office
106 N Parkmont, Butte, MT 59701
406-533-7665 (office)
406-208-0934 (cell)
terina_m_mullen@blm.gov
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Bobbie R Scopa
Forest Fire Management Officer
Okanogan & Wenatchee NFs
509.664.9333 (office)
509.421.3123 (cell)
bscopa@fs.fed.us 
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Larry Sutton
Fire Operations Risk Management Officer
U.S. Forest Service - NIFC
3833 S. Development Ave.
Boise, ID  83705
208-387-5970 (office)
208-559-5130 (cell)
208-387-5735 (fax)
lsutton@fs.fed.us
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Christopher E. Wilcox
Fire Management Officer
U.S. Fish and Wildlife Service
New Mexico Fire District
575-835-0040 (office)
575-838-7478 (cell)
Chris_Wilcox@fws.gov
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April 26:  Sydney – Gosford, meet with New South Wales National Parks and Wildlife Service representatives; visit Kariong Emergency Operations Center; visit Brisbane Waters National Park, view Asset Protection Zones and recent prescribed burns; overnight Terrigal.

April 27:  Terrigal – Bouddi National Park; view prescribed burn assessment, prioritization and sequencing, discuss prescribed fire objectives including asset protection and preservation of biodiversity – Sydney Airport, fly to Brisbane.

April 28:  Brisbane, visit to Queensland Fire and Rescue Service training facility at Whyte Island, Port of Brisbane; visit Kedron Brook Emergency Services Center; visit Gold Coast hinterland to view urban interface areas and recent burns. 

April 29:  Brisbane – Sunshine Coast, visit Blackbutt Forest near Mapleton with Queensland Parks and Wildlife service, viewing urban interface areas and recent wildfire; visit to Kenilworth/Mary Valley Hoop Pine plantations with Forest Plantations Queensland, overnight Caloundra.

April 30:  Caloundra – Beerburum, visit Pinus sp. Plantations, viewing recent prescribed burn areas and research plots – Brisbane airport, fly to Canberra.

May 1:  Canberra – meet with representatives of ACT Parks Conservation and Lands, Rural Fire Service, and Fire Brigades, receive briefings on 2003 Canberra firestorm, fire management planning and legislation in the Australian Capital Territory, and fire prevention/education efforts; visit to CSIRO fire behavior research facility.

May 2:  Canberra  to Gippsland, eastern Victoria – via Cann River.  Viewed part of a 50,000 ha burn block that fire managers in the area are attempting to accomplish.  Observed fire effects in recently burned blocks.  Discussed Integrated Fire Management :Planning, different strategies for community protection, burning for strategic advantage, and general biodiversity goals.  Overnight Lakes Entrance.

May 3:  Lakes Entrance to Melbourne – via Boolara.  Boolara was the scene of fires the week prior to Black Saturday; some homes were lost there but no lives.  Visited with incident management personnel, toured areas where the wildfires impacted housing developments. Visited Loy Yang B coal-fired electricity production facility, one of the assets being protected during the wildfires.  Discussed priority-setting and tradeoffs in multiple large fire situations.

May 4:  Melbourne.  Visited Healesville, North of Melbourne, which was impacted by the Murrindindi Complex fires on Black Saturday.  Discussed management of fuels surrounding water catchments, viewed wildfire effects.  Discussed “prepare to stay and defend or leave early” strategy and evacuations, warning citizens of extreme fire danger, structure triage concepts.  Visited headquarters of Bushfire CRC and received briefing from Gary Morgan.  Received briefing on activities of Victoria Bushfire Reconstruction and Recovery Authority.

May 5:  Melbourne – Adelaide.  In Melbourne, visited the Department of Sustainability and Environment headquarters.  Received briefing from Dept. of Planning and Community Development re. planning issues in the urban interface.  Received briefing on emergency services (Prevention, Response and Recovery).  Received briefing from Victoria Police State Emergency Response Office on the police role in the 2009 Victorian bushfires.  Visited Emergency Coordination Center.

May 6.  Adelaide.  Visited Brukunga State Training Centre, run by Country Fire Service in cooperation with Department for Environment and Heritage.  Received briefings on training system and fire ecology.  Discussed issues surrounding retention/recruitment of volunteer firefighters and the role of Fire Prevention Committees versus Fire Management Committees.  

May 7:  Adelaide.  Visited Cudlee Creek Forestry Plantation area.  Received briefing on fuels management issues associated with Pinus radiata plantations in South Australia and management of these areas for multiple uses.  Discussed tensions surrounding burning and smoke issues for neighboring high-value vineyards, versus the need to burn for property protection.  Discussed climate change/drought effects on SA forests.  Discussed strategies surrounding Total Burn Bans and prosecution of arsonists; viewed road classification system for fire vehicle access.  Viewed Bushmaster/Fireking heavy engine.

May 8:  Adelaide - Perth.  Visited Mt. Lofty Ranges North of Adelaide, viewed areas impacted by the 1983 Ash Wednesday fires in which several hundred homes were lost.  Visited Mt. Lofty Summit and Mt. Lofty Ranger Station – areas in which enormous WUI challenges exist.  Overnight in Perth.

May 9:  Perth – Busselton.  Received briefing from Department of Environment and Conservation on fuels and fire management in Western Australia.  Discussed desired fire effects in various fuel types and the impact of climate change on fuels and fire management strategies.  Overnight Busselton.

May 10:  Busselton – Margaret River – Busselton.  Visited areas of urban interface challenges in Yallingup and Margaret River.  Discussed conflicts between prescribed fire and fuels management needs and the wine industry due to the timing of smoke impacts.

May 11:  Busselton – Nannup – Kirup – Bunbury.  Received briefings on fuels management planning and implementation, and the creation of large-scale landscape mosaics.  Received briefing on fire and fuels management in the Kimberley area of northern WA including desired fire effects, carbon sequestration etc.  Visited an area where a prescribed fire had halted the spread of a wildfire near the community of Nannup.

May 12:  Bunbury – Dwellingup – Perth  Received briefings on fuels management on the Darling Escarpment and Perth Hills areas, including WUI issues, rehabilitated bauxite mining areas and water catchments.  Viewed demonstration of recently acquired “snorkel truck”.

May 13:  Travel Day Perth – Sydney – Christchurch.  Late night arrival in Christchurch.

May 14:  Christchurch – Hanmer Springs.  Received briefing from National Rural Fire Authority, overview of fire management organization in New Zealand.  Discussed use of Wildfire Threat Analysis system for risk assessment and mitigation.  Received briefing on current research projects at SCION from the Rural Fire Research Group.  Toured Emergency Communication Centre in Christchurch.  Visited Fire Depot, discussed volunteer firefighter system in New Zealand.  Visited Hanmer Forest Preserve, discussed management issues surrounding high visitation/use area in forest plantations.

May 15:  Hanmer Springs – Lewis Pass National Preserve – Motueka – Nelson.  Viewed regenerated beech forests and native Manuka forest, including previously burned areas.  Received briefing from Department of Conservation in Motueka regarding Kahurangi and Abel Tasman National Parks and management of fire/fuels issues in high use backcountry areas.  Visited high use area adjacent to Abel Tasman National Park where significant urban interface challenges exist.  Discussed use of aviation resources in New Zealand.

May 16:  End of Tour – Travel Home.
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Appendix C

 New Zealand Travel Route
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