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	“ . . . Our fire suppression strategies are a reflection of where our publics will allow us to go, or where we think they will allow us to go . . .”



	I.  Executive Summary


Forest Service policy set in FSM 5194.14 and by Deputy Chief’s direction, dated July 18, 2006 requires a regional cost containment review be conducted of any wildland fire for which Forest Service responsibility for suppression costs exceeds $5 million.  The purpose of the review is to support agency administrators in their responsibility to ensure that cost-effective fire suppression actions are considered and implemented.
In 2006, two large fires occurred in Region 1 which exceeded $5 million in Forest Service suppression costs; the Gash Creek Fire on the Bitterroot National Forest and the Derby Fire on the Gallatin and Custer National Forests.  Other large fires occurring simultaneously and in close proximity to one another were combined into single incident command complexes on the Nez Perce National Forest (Heaven’s Gate) and Gallatin National Forest (Paradise Valley).  The combined suppression costs of each complex exceeded $5 million, but no single fire in either complex reached that level.
The format for this large fire cost containment report follows national direction to focus on the following categories discussed in detail in Section III Trends and Analysis:

· Availability and use of sufficient and reliable information
· Influences of social and political factors
· Risk management

· Tactical decision making
While this report centers on two incidents that resulted in suppression costs greater than $5 million, it also incorporates and combines aspects of other large fires observed in Region 1 for which decision-making and actions provide cost containment and cost management examples worth noting.
The discussions under Sections III Trends and Analysis, and IV Findings have the advantage of hindsight and sufficient time to analyze events and the causes and effects of decisions and actions.  Examples of business practices are acknowledged in this report that have certain benefit and should be continued, and others that are of doubtful value.  The review team members understand that it is very difficult to perform the full range of agency administration and incident management responsibilities for large fire suppression, including cost containment, with absolute precision.  Even with shared commitment to effectiveness and efficiency, the ability to meet every expectation of those responsibilities in a manner that precludes any question becomes more difficult without the advantage of consistent definitions, standards, and tools to apply, measure, and acknowledge success.
The personnel of the Bitterroot, Gallatin, and Custer forests, the incident management teams that served those units during the Gash Creek and Derby fires, and the other federal, state, and local government cooperators who shared risk and responsibility with the Forest Service to protect land and resources, and social and economic values from danger, damage and destruction during those events are commended for their dedication, professionalism, and commitment to do the right thing as they understood it and felt enabled.  The most important objective for Gash Creek, Derby, and every fire in Region 1 in 2006 was met with outstanding results—no serious accidents or personal injuries, and no fatalities occurred during our fire management operations.
Summary of Key Findings 
· Suppression strategies and tactics, and ultimately suppression costs, are primarily driven by values to be protected (values at risk), manager’s perception of public expectation for fire protection, land and resource, and fire management plan direction, and the availability of suppression resources.
· A full spectrum of appropriate management responses gives agency administrators the broadest decision space within policy to consider and select alternatives under specific conditions that best meet protection and cost containment objectives.
· Some agency administrators do not understand the concept of “appropriate management response” and have little strategic fire suppression decision making experience or confidence that “out-of-the-box” decisions will be acceptable to superiors or the public.  Fire managers usually favor a direct approach to suppression, even when there is allowance for an indirect approach is indicated and even when their actions are on the fire’s terms and not theirs.  If limited success or outright failure sooner or later forces them to meet the fire with a fresh strategy on their terms, success becomes more likely.
· Agency administrators and fire managers do not feel they have the time, technical expertise, or the organizational capacity when a wildfire occurs to “think-outside-the-box”; to consider strategies that are appreciably different from one another and confidently describe trade-offs and forecast outcomes.
· The Wildland Fire Situation Analysis (WFSA), as a process and decision-informing tool, continues to frustrate agency administrators and fire managers.  The full power of the WFSA to help form alternatives and inform the decision is not consistently understood or used by decision makers.
· Protection of structures and other private property is a significant driver of wildfire suppression objectives, actions, and costs.
· Appropriately identifying and sharing risk and responsibility for incident decision making, incident management, and incident cost through formal cost-apportionment, while perhaps not directly affecting total cost of suppressing a fire, does have an important effect on how that cost is shared by the responsible parties.

· Suppression resource availability influences decision space and shapes opportunities to consider alternatives for cost containment and actual costs.

· Decision makers often fail to consider the future risk and potential cost associated with deferring fire from today until some other time.  Training and tools to enable that kind of analysis in an effective manner are not available.
· Agency administrators support accountability for their decisions to spend fire suppression funds and take their responsibility for cost containment seriously.  Their dilemma is seated in the lack of clear definition, direction, and understanding of what is cost containment, how tradeoffs between cost-reducing decisions and different incident outcomes can be measured, and how risk management is acknowledged.  There are few incentives and strong disincentives to conducting fire suppression in a way other than the conventional approach to doing everything that agency administrators and fire managers can with what is available to them.
· Cost management direction is almost never specific, but is non-binding and flexible.  There is no consistent definition of cost containment, nor any measurement for cost effectiveness, nor any tangible incentives to assess and acknowledge performance by agency administrators or incident managers.
· Agency oversight has not kept pace with the increasing use of and dependence on contract suppression resources and services.  Cost effectiveness is compromised when the level of contractors and services overwhelms administrative capability.
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	II.  Summary of the Fire Season and Individual Fires Occurring In 2006 Which Exceeded Five Million Dollars in Suppression Costs


The Northern Rockies Geographic Area (NRGA), including Forest Service Region 1, experienced an unusually hot and dry spring and summer in 2006.  By late July, nearly all parts of the Region were at or very near the 97th percentile of the Energy Release Component (ERC) fire danger rating, a condition that persisted through all of August and into the second week of September.  Several stations recorded new record high ERC’s this year.  By mid July, 18 Montana counties had declared a state of wildland fire emergency or disaster.  Montana’s Governor authorized the use of state National Guard aircraft to support firefighting efforts in late July, declared a statewide emergency on August 1, and a state of disaster on August 21 due to continuing wildfire occurrence.

The Region’s first large wildfire occurred on July 24.  By September 30, twenty large fires had occurred, some managed as complexes under single incident command.  Of those, only the Gash Creek and Derby (also identified as Derby Mountain) fires exceeded $5 million in Forest Service suppression costs.
Gash Creek Fire

The Gash Creek Fire was a human-caused (arson) fire that began on July 24.  The fire occurred on the Stevensville Ranger District, Bitterroot National Forest, in Ravalli County, Montana.  On that day the ERC was 64
, placing fire danger above the 97th percentile.  The ERC remained above the 97th percentile until September 13, a total of 51 days during which the Gash Creek Fire burned.  One thousand hour fuel moisture values for the area recorded 196 days at below average between March 1 and October 15.
On July 26 the Gash Creek Fire was included in the National Situation Report for the first time, with the following narrative from the ICS-209 Individual Incident Status Summary:

GASH CREEK, Bitterroot National Forest. A Type 2 Incident Management Team (Turman) has been ordered. The fire is six miles south of Victor, MT in timber. Several year-round residences are threatened and population protection plans are in place. Extreme fire behavior consisting of torching, running and wind-driven spotting were reported.

On July 24, the Northern Rockies Geographic Area and National Preparedness Levels were both 4.  Nationally over 40 large fires were already competing for suppression resources.  During management of the incident, this fire continually competed for suppression resources, particularly Type 1 hand crews and key single resource fireline supervision positions.
The appropriate initial management response strategy was suppression with the objective to contain and control the fire on national forest land and prevent damage to adjacent private property with numerous residences.  Public and firefighter safety were of paramount consideration and initial priorities also included protection of national forest resource values, mainly recreation access and infrastructure.  The initial response included USFS fire suppression resources from the Bitterroot NF and structural protection resources from the Victor Volunteer Fire Department augmented by mutual aid response from other Ravalli County fire districts.  In the first operational period, the fire transitioned from Type 4 initial attack to Type 3 extended attack, to escaped fire.  The Forest Service established incident command with local government integrated into an informal unified command.
On July 26, Doug Turman’s Northern Rockies Type 2 IMT assumed command of the Gash Creek Fire.  That IMT extended for a second 14-day assignment, and transition and take over of command by a Type 3 organization occurred on August 25.  The Gash Creek Fire burned for nearly 40 days in wildland urban interface, general forest, and the Selway-Bitterroot Wilderness.  It presented a threat to off-forest private property values the entire time before fire suppression efforts, aided by precipitation, sufficiently reduced the chance of further growth.  Containment of the 8,500 acre fire reached 65 percent on September 16.  The current cost of suppression is approximately $8,547,000.
Derby Fire

The lightning-caused Derby Fire began in a roadless area the afternoon of August 22 on the Big Timber Ranger District of the Gallatin National Forest.  The fire soon burned onto the Beartooth Ranger District of the Custer National Forest, then onto private lands within Sweetgrass and Stillwater counties, areas administered by the Southern Land Office of the Montana Department of Natural Resources and Conservation, and by the Billings Field Office of the Bureau of Land Management.

On the day of ignition, the ERC was 70, placing fire danger above the 97th percentile.  The ERC remained above the 97th percentile until September 12, a total of 21 days in which the Derby Fire burned.  One thousand hour fuel moisture values in the area of the Derby Fire recorded 200 days at below average between March 1 and October 2.

On August 24 the first ICS-209 incident narrative for the Derby Fire read:

DERBY FIRE, Gallatin National Forest. A Type 2 Incident Management Team (McNitt) has been ordered. This fire is 15 miles south of Big Timber, MT in timber, heavy dead and down fuels and grass. Structures are threatened. Area road and trail closures are in effect. Very active fire behavior with torching and spotting was observed.

On August 22, the Northern Rockies Geographic Area was in Preparedness Level 4, moving to PL 5 the next day.  The National Preparedness Level was 5 with nearly 40 large fires competing for resources, many of those having been burning for several weeks.  The Derby Fire also competed for suppression resources over most of its duration with unfilled orders and identified shortages of critical resources occurring almost daily.
The appropriate management response strategy for the Derby Fire was suppression to contain and control in a limited area that protected on-site and nearby natural resource values, administrative facilities, and private agricultural and developed lands adjacent to the national forest boundary.  Initial attack began with two Type 3 helicopters owned by the nearby Stillwater Mine Corporation conducting water drops on the fire.  Those aircraft operated independently and were not ordered or directed by the Forest Service.  The helicopters departed the fire area when their fuel ran low and they were required to retrieve mine personnel from a remote location before dark.  The next response was by 17 smokejumpers who parachuted to the fire late in the afternoon.  During initial attack, no agency helicopters or air tankers were available due to other large fire commitments, notably the Emerald Hills Fire, a Type 1 incident threatening wildland urban interface near Billings.
Initial suppression objectives emphasized public and firefighter safety and containment to prevent escape onto private lands.  Values at risk from the fire included Forest Service administrative sites, grazing allotments, fish habitat, and mine access.  The mines themselves were considered safe from fire damage, but worker access was restricted for safety reasons.
Four Northern Rockies incident management teams were assigned to the Derby Fire between August 24 and October 4.  Glen McNitt’s Type 2 IMT assumed command on August 24.  Fire growth and complexity elevated the management response to a Type 1 IMT and Wally Bennett’s team took over command from McNitt on August 31.  On September 15 Bennett transferred command of the incident to Chuck Stanich’s Type 1 IMT.  On September 22 Stanich transferred command to Tim Reid’s Type 2 IMT. Transition and take over of command by the units and a Type 3 organization occurred on October 4.  Throughout the fire, the Forest Service established incident command with the other responsible agencies integrated into an informal unified command.
Achieving the suppression objectives for the Derby Fire took more than 40 days.  The fire threatened public land and resource values and developments, and off-forest private property values the entire time before the suppression objectives were achieved through aggressive containment and control efforts, aided by precipitation.
Containment of the 200,000 acre fire reached 90 percent on September 20.  Extensive suppression rehabilitation efforts continued for several more weeks.  The cost of suppression is approximately $23,000,000.  A cost apportionment agreement between the agencies with fire protection responsibility was completed based on acres involved, resulting in the following breakdown of responsibility for suppression costs (approximate):
· State of Montana .  .  .  . $14,053,000
· USFS .  .  .  .  .  .  .  .  .  . $  8,142,000
· BLM  .  .  .  .  .  .  .  .  .  . $     805,000

	III.  Trends and Analysis


1.
Sufficient and Reliable Information
Under the category Sufficient and Reliable Information, this review focused on how the following criteria influenced agency administrators’ and fire managers’ decision-making and actions.

· Do the agency administrators and fire managers believe they have all of the necessary information to make timely and prudent decisions?  If not, why not? 

· What information is missing that would help them better manage the fire?

· If so, where and how did they obtain this information?

Planning and Documentation
Most of the land and resource management plans for national forests in Region 1, including the Bitterroot (Gash Creek), the Gallatin and Custer (Derby) are nearly twenty years old.  Despite their age and the probability that revised plans will present a different description of forest conditions and management goals, including fire protection and use, the current plans did not appreciably constrain the initial decision space available to the agency administrators in the cases of these fires.  Each forest fire management plan is approved for 2006 and reflects the appropriate management responses and protection objectives for their areas and conditions based on current land management plan (LMP) direction.  Agreements and annual operating plans affecting interagency and inter-governmental cooperation are current.
Circumstantial Awareness and Experience 
Agency administrators and fire managers principally rely on experience and knowledge about natural resource and socio-political factors for their area, as well as that of their staffs and other federal, state and local cooperators, when making fire suppression decisions.  Specific to the Gash Creek and Derby fires, the agency administrators and fire managers responsible for making timely and prudent decisions are highly experienced in fire management in their respective areas, experience that includes both success and failures.  They understood the issues and implications of wildfire and the policy and procedures available to them for making decisions in each case.  The Bitterroot, Gallatin, and Custer forests each have a recent history of large fires with both well-accepted and controversial outcomes that agency administrators and fire managers are aware of, and know the public is mindful of, when making fire management decisions.
On the Gallatin NF and surrounding lands, 2006 had already been an unusually active fire season by the time the Derby Fire began.  Several large fires on the forest and on state and local jurisdiction had already burned tens of thousands of acres of public and private land.  Agency administrators knew that any fire occurring in this area had the potential to become large very quickly. 
When an escaped fire occurs, and agency administrators must develop and analyze viable alternatives and make strategic decisions in a timely manner, a consistent frustration is the uncertainty about long-term weather, fire behavior and growth potential, and the availability and effectiveness of suppression resources.  These factors are significant in defining the area that may be involved by the fire, the resource values that are, and will become at risk and require protection, the duration of the fire, and ultimately the cost of suppression.
Vegetation in the Northern Rockies suffers from the effects of long-term drought, advanced age, and insect and disease cycles, each compounding fire hazard and fire behavior.  Both Gash Creek and Derby were large fires that exhibited very active to extreme fire behavior in locations with high natural resource and social-economic values at risk.  These conditions, especially the long duration over which each fire burned, present many chances for unforeseen, and difficult to plan for events to occur.  Circumstances adversely affecting outcomes, including wind events causing rapid and substantial fire growth, to fluctuations in the availability of suppression resources, increase in likelihood over longer durations.
While experienced managers expect the unknown, predicting what, where, when, and with what effect exacerbating situations will occur is impossible.  “Certain uncertainty” will probably remain the most consistent category of missing information for which agency administrators and fire managers must contend.
Decision Making, Documentation, and Accountability
Because of the locations and conditions in which each of these fires began, and the values at risk, initial strategies that framed a safe and aggressive suppression response to contain and control were the only feasible choices for managers to consider.  As conditions changed on both fires, primarily by failure of the initial strategies to be successful, subsequent opportunities occurred to modify the suppression response.
The Wildland Fire Situation Analysis (WFSA) documents the manager’s decision space for an escaped fire by summarizing key fire protection criteria and identifying specific circumstances for the given fire.  It then informs the selected strategy.  Consequently, the WFSA’s influence on fire suppression cost and cost containment is significant.

The following discussion about the WFSA and the fire suppression decision-making process has some relationship to many, if not most fires observed this year and in recent years.  It is not meant to describe circumstances unique to either Gash Creek or Derby, but to some degree both share these characteristics.   
The WFSA, as a process and decision-informing tool, continues to frustrate agency administrators and fire managers.  Frustrations include the time it takes to complete an analysis, the use of personnel as WFSA analysts who may be key players in managing the transition from initial attack to extended attack, escaped fire, and large fire, and the use of the WFSA as the source for establishing cost limits and responsibility.

Many WFSA analysts spend too much time, often four to six hours, deliberating the first decision (whether it ends up being the final WFSA or not).  That is time when some of the personnel involved in preparing the WFSA may be needed to provide oversight in an uncertain fire environment that presents significant management risks.  More of that time is usually spent describing the situation and objectives for the analysis, much of which can be done as a pre-season exercise, and less on developing alternatives that truly consider current and future risk and the probability of success.  It is not uncommon for the first WFSA to reflect unrealistic optimism for success, or even be invalid before it is implemented.  Intelligence about rapidly changing fire conditions may not reach the analysts who are away from the fire scene engaged in the WFSA process for many hours.  This approach tends to draw out an initial decision that often reflects a strategy of hope, often with a recognized low probability of success, that the fire can be contained and controlled with a management organization and an influx of resources arriving and being successful quickly.  
This is a cost containment concern for the energy the analysis, or analyses take, and the commitment of suppression resources and actions that may be required to implement and continue a marginally successful strategy.
Fire managers and agency administrators do not consistently use the full power of the WFSA to frame the situation, develop a range of alternatives tailored to the circumstances of an incident, and inform a decision.  Wildland fire situation analyses commonly include alternatives that describe “direct attack”, “indirect attack”, and “combination of direct and indirect attack”, but with vague expectations of outcomes actually described.  Often, the description and rationale for the selected alternative provides more detail to the physical boundaries and general tactical applications expected from the suppression effort than specific protection objectives and outcomes of interest to the agency administrator—why we are fighting the fire.    Without a more precise statement of objectives, this allows incident commanders flexibility to use any conventional tactical approach available in order to suppress the fire, including investing in and committing to actions that may not demonstrate a high level of success or otherwise follow the most cost effective approach.  
Every time the circumstances of a fire require a revision of the current WFSA, an opportunity, if not a requirement, is presented to agency administrators and fire managers to review the selected approach that by definition is at least partially unsuccessful.  Most WFSA revisions are made because the fire burned a larger area than forecasted or the estimated suppression cost was exceeded, or both.  Revisions are less often prompted by recognition that the fundamental strategy is at most marginally successful and to increase effectiveness and efficiency, it must be changed.
Agency administrators and fire managers are understandably reluctant to plan for a large, long duration incident by adopting a less aggressive and less resource intensive, but perhaps a more circumstantially adaptive strategy.  However, continuing on a course that is not providing the desired outcomes, or is slow in doing so, by drawing a bigger circle around a projected fire area and permitting more money to be spent, produces that result.  Strategies that are shown to be less than fully successful need to adapt to higher probability outcome solutions.
Selection of a strategy in which success requires many factors to occur without significant deviation, such as favorable weather and fire behavior, adequate and consistent suppression resource availability and successful tactics, and no unforeseen events occurring, such as an incident within the incident, reflects a high degree of optimism, but has, or should have, a relatively low probability of success.  In reality, especially with longer duration fires, those factors seldom remain static and favorable, and many things can and do happen that frustrate and delay success.  Both the Gash Creek and Derby fires resulted in longer durations to achieve the suppression objectives than agency administrators and fire managers expected or planned.
WFSA alternatives, especially the first WFSA, often show an acceptance to fight the fire in a relatively small area, on its terms, wherever it is on the landscape, and not on our terms, where we may have higher confidence that we can be successful.  When faced with a fire that cannot be contained safely or effectively within the “box” described for it, managers must then wait for, or bring the fire to a place where we can be successful.  That approach may have the affect of “giving up” acres, but may be a reasonable trade-off for a more realistic probability of a successful and more cost-effective outcome.  The first decisions for both the Gash Creek and Derby fires demonstrated the early belief that managers could catch the fires in smaller areas than did ultimately burn.
At Gash Creek, WFSA’s 1, 2 and 3 each under-predicted fire growth, and each WFSA was invalid within a few days of its approval.  In both WFSA’s 4 and 5 a substantially larger area was included under the selected alternative, giving managers more latitude to apply suppression actions in locations where success was more likely.  In this case, the acreage included by the selected alternatives turned out to be much greater than the final fire size.
The agency administrators and fire managers making the initial strategic decision for the Derby Fire did not have great confidence in the probability of success of their selected alternative, but they understood the next option would have to acknowledge a significant area of fire on private land, a circumstance for which they were understandably uncomfortable advancing as their first choice.  The second WFSA for this fire led to the inclusion of private lands where lighter fuels and better access gave fire managers the options they needed to apply successful suppression actions.  That decision came with management of significant social and political issues included as incident objectives.
One thing the WFSA cannot provide, in or by itself, are fire growth and size (burned area) projections for the alternatives.  Analysts must develop that information separately, but in parallel, then incorporate it into the analysis.  Ideally, experienced fire behavior or long term analytical skill is available along with current data describing fuel conditions and reliable climatology and short-term weather forecasts to assist in developing defensible alternative boundaries.  However, those forecasting skills are not usually available locally and immediately.  Consequently, most WFSA’s simply include a rough estimate of the potential burned area, drawn on a map based on the best information available at the time.  Typically analysts will use topographical or political lines that suggest more what managers would prefer to see happen (or not happen) than what is likely to happen.

Once alternative boundaries and potential fire size are identified, regardless of how exact or random the process, the stage is set to shape several important elements in the analysis, including suppression resource requirements, time to contain and control the fire, probability of success, and estimated suppression cost.  Analysts and decision makers default to such an uncertain approach, to what is one of the more crucial aspects of developing and selecting a suppression alternative, because they usually do not have any better source of information to guide them when those decisions must be made.
Agency administrators and fire managers are challenged to analyze both strategic and tactical alternatives, compare their effectiveness and efficiency, and identify tradeoffs when one decision is made over another.  When a fire occurs and decisions and actions have the appearance, if not the necessity, of needing to be made immediately, those officials do not feel they have the time, technical expertise, or the organizational capacity to “think-outside-the-box”; to consider strategies that are fundamentally different from one another and confidently forecast outcomes and describe trade-offs.  The limited availability of experienced fire behavior forecasters and long-term fire analysts on local units or within reach at the earliest stages of large fire decision-making may be the most significant barrier to the ability to see things differently and consider other alternatives for large fire suppression.  This limitation could be one of the most costly gaps in our fire management organization.  Timely and reliable fire forecasting and risk assessment would give agency administrators more decision space and confidence in those decisions, to adopt and gain support for strategies that require fewer resources, have higher probabilities of success, and cost less to implement.
An important component of the WFSA is the estimated suppression cost of each alternative to compare and inform the selection of the target alternative.  That value also establishes the approval authority for the appropriate agency administrator to certify the decision documented by the WFSA and is usually the primary, if not only measurable cost management objective given to the incident management team.

Several methods can be used to calculate the estimated suppression cost.  Most analysts use an approach based on either average acre costs multiplied by the projected fire size, the estimated average daily cost of a Type 2 or Type 1 incident (method used for Derby WFSA’s), or the standard costs for fire suppression resources and the projected length of time those resources will be employed (method used for Gash Creek WFSA’s).
Each of these methods is weak in incorporating the specific criteria of a given incident, including the values at risk and other challenges, as well as opportunities that may arise after the cost estimate is made.  Average acre costs are generalizations that include fires of a certain size class managed for suppression in areas with relatively low values to protect, as well as fires of the same size class in wildland urban interface.  In the first situation, suppression strategies may emphasize delaying tactics with point protection and partial perimeter control with greater tolerance for acres burned.  The Gash Creek Fire eventually was represented by this example.  In the second situation, full perimeter control, with point protection, may be warranted with aggressive and extensive actions for the least possible acres burned and least damage or loss to important values.  The Derby Fire is represented by this example, with the added complexity of having to let the fire reach ground where perimeter control would be successful, yielding additional burned acres in the process.  On many fires, where high resource values exist in a few concentrated areas and lower values occur elsewhere, a majority of the fire suppression (protection) cost might be realized on a small percentage of the burned acres or perimeter.  That situation is more or less represented on both fires.
In many cases, the estimate of suppression cost is too low and must be revised upward one or more times in subsequent WFSA’s until a steady trend of incident actions and daily cost is established and a more realistic forecast can be made for the time remaining before the objectives will be met.  In fewer cases, suppression cost is over-estimated either because of pessimistic assumptions or simply to preserve options and forestall a subsequent requirement to revise the WFSA as cost increases.  Neither approach to estimating cost contributes to good cost management or cost containment or gives administrators and managers a solid foundation for accountability.

The Gash Creek Fire had seven WFSA’s prepared (see Table 1. below).  In only one case was there a fundamental change in the strategy to suppress the fire.  In every case following the initial WFSA, the estimated cost of suppressing the fire was increased, but even then it remained underestimated in all but the final WFSA.  WFSA 4.2 did not change the selected alternative, its projected final fire size, or its probability of success from WFSA 4.1, but the estimated suppression cost increased by $1.25 million, or 33 percent.  Similarly, WFSA 5.2 only varied from WFSA 5.1 by increasing the cost estimate $1.02 million, or 13 percent.  These WFSA’s consistently over-projected the final fire size; the actual area burned eventually included only a third of the area indicated in the final WFSA alternative.  This fact is not implicitly a good or bad thing—it could indicate a lack of predictive services and fire growth forecasting support, or the willingness of the decision makers to embrace the appropriate management response and give fire managers sufficient space to implement tactical opportunities is the safest, most effective and efficient environment possible.  A point that is not always clear within a WFSA is there may not be an expectation, or acceptance that all parts of all acres within a projected fire perimeter will actually burn.
In each of the seven WFSA’s, the probability of success given to the selected alternative was no more than 57 percent, and the final WFSA only gave near-even odds, 51 percent, of success and failure of the preferred alternative.  In the end, even though solid fire fighting efforts took place for over a month, ending some of the threats and delaying others, rain and snow stopped the spread and threat presented by this fire. 
While hypothetical, one indication from the succession of WFSA’s for the Gash Creek Fire is that the “sticker shock” of the estimated final fire cost, $8.9 million with a 51 percent probability of success, may have been tolerable to the agency administrator since it was developed through seven iterations over a period of a month.  Had the analysts and decision maker faced an alternative with that cost and probability of success on July 24 or 25, they may have looked at different ways to manage this fire.
Table 1.  Gash Creek Fire Comparison of WFSA’s
	WFSA # date prepared
	Days Valid
	Est. Cost
	General Strategy and Probability of Success
	Final Fire Size

Acres
	Reason to Revise the WFSA

	
	
	
	
	
	change strategy
	increase size
	increase cost

	
	
	
	
	
	
	
	

	1 - 7/24
	1
	$464,000 
	direct attack - 56%
	110
	initial
	initial
	initial

	2 - 7/25
	2
	$464,000 
	direct attack - 56%
	521
	no
	yes
	no

	3 - 7/27
	4
	$2,760,000 
	direct/indirect attack - 50%
	2,240
	yes
	yes
	yes

	4.1 - 7/30
	6
	$3,790,000 
	direct/indirect attack - 57%
	17,848
	no
	yes
	yes

	4.2 - 8/6
	6
	$5,040,000 
	direct/indirect attack - 57%
	17,848
	no
	no
	yes

	5.1 - 8/12
	12
	$7,880,000 
	direct/indirect attack - 51%
	25,000
	no
	yes
	yes

	5.2 - 8/24
	final
	$8,900,000
	direct/indirect attack - 51%
	25,000
	no
	no
	yes


Two WFSA’s and one WFSA amendment were prepared fore the Derby Fire.  The second WFSA was required when projected fire size and suppression cost had to be significantly increased because of underestimated fire potential and overestimated success of the suppression effort.  The second analysis recognized the impossibility of stopping this fire in the fuel type and terrain where it was primarily burning.  The decision allowed natural progression and management actions to bring the fire to ground on which success was much more likely.  The amendment to the second WFSA was required to recognize higher than estimated final costs to achieve the objectives of the selected alternative, due to the long duration of the fire.
A purpose of the WFSA is to document the values at risk from the fire in addition to the natural resource values expected to be damaged or lost because of the fire.   Identifying these values supports the decision to commit a certain level of suppression resources and actions and realize the associated costs of suppressing the fire.  Ideally, a positive relationship will be documented between what may be spent against what will be protected.  However, it is not uncommon to see this aspect of the WFSA incompletely used to inform the decision, or not used at all.

The second Gash Creek WFSA, and each of the three subsequent analyses, identified the private property values at risk by including a dollar value based on the number of residences and an average cost (up to 93 homes worth $200,000 each).  This consideration added clarity to what was in danger of being damaged or destroyed by the fire and to justify a certain suppression investment.

For the Derby Fire, the estimated suppression cost from WFSA #2 was $20 million, yet the estimate of values protected from the fire is only $540,000.  The values used in the analysis were improvements and investments on NFS lands, which only included 35 percent of the total fire area.  On the remaining 65 percent, mostly private lands, substantial values were not documented by the analysis.  In fact, this fire destroyed 26 homes, numerous outbuildings, miles of grazing allotment and property fences, and thousands of acres of pastureland and developments essential to the local ranching industry.  While those resources were recognized and their importance understood by decision makers, the WFSA does not make that clear by identifying the significant values at risk, easily in excess of $175 million, that substantially influenced the suppression response to this fire.

The WFSA format includes basic, standard, and advanced versions.  In nearly all cases of WFSA’s reviewed, the standard version was used.  While the standard WFSA provides for a comprehensive analysis and documentation of the situation, the basic WFSA can be a more efficient tool for the first analysis, when a good solution now may serve managers better than a “perfect” solution several hours later.  The advanced WFSA will take longer to complete, but provides an opportunity for substantially enhanced forecasting of fire potential and development of alternatives for long duration, high consequence incidents.  When it is appropriate to use the advanced WFSA, agency administrators have the advantage of experience with a given fire, better knowledge of its actual effects and remaining potential, and have the availability of the incident management team and perhaps other forecasting and analytical skills to help develop subsequent analyses with more reliable risk assessment and responsive alternative formulation.

The decision support process afforded by the WFSA conceptually allows for long term planning, but most analyses for large, long duration fires seem to be reliable for periods less than the probable life of the incident.  This is evidenced by the fact that most long-duration fires (i.e. burning two or more weeks before objectives are met) have more than one, if not several WFSA’s prepared.  When the appropriate management response leads to a calculated long duration event, or circumstances outside management control indicates a similar result, a long-term plan is warranted.  WFSA strategies are typified by applying either the appropriate suppression response or the available suppression response in a more or less steady flow until the suppression objectives are met.  Since the WFSA principally documents a strategy, it seldom draws out and describes long-term management actions in the way the wildland fire implementation plan (WFIP), Stage 3, does for wildland fire use events.  The next generation of Wildland Fire Decision Support System would serve decision makers for the increasing number of long-duration suppression fires well if it includes similar components of the current WFIP to encourage long-term planning with cause and effect responses, rather than a continuous response.  In other words, the plan should provide analysts and decision makers with the ability to describe specific management actions to be taken in anticipation of or in response to specific circumstances presented by the fire.  At other times, under specified circumstances, or on defined parts of a fire, reduced actions or no actions may be appropriate and should be described.

Tools to provide mid and long-term assessment of fire potential and provide enhanced decision support are available.  The FSPro model under development and delivered on a trial basis from the Rocky Mountain Research Station, Missoula Fire Sciences Laboratory was eventually used for the Gash Creek and Derby fires, as well as other large fires in R1 in 2006.  Even though provided well after each fire and its suppression course was established, the information generated through these assessments can and did help agency administrators and fire managers in developing or revising long-term strategies for managing the respective fires.  Limitations currently exist in the timeliness of obtaining that decision support due to the computer capabilities required to run the assessment and the few qualified people who can perform the program and interpret its outputs.  To be most beneficial in supporting an opportunity to reduce suppression resource requirements and firefighter exposure, and save money, this type of decision support needs to be available in the early stages of a fire, before inertia is established in the course of action.

As this capability is refined and managers and analysts gain understanding and confidence in the products, it offers a powerful tool to substantiate alternative strategies under the appropriate management response concept.  An expected outcome is less resource intensive and aggressive fire suppression tactics being acceptable in more situations where the analysis demonstrates low or manageable risk.  Not only can better long-term decision support lead to opportunities for substantial cost savings on incidents, it can also contribute to better broad-scale strategic assessments, more qualified incident prioritization, and reduce the occurrence of some fires becoming “black holes” for critical resources.  An outcome would be improvement in our ability to commit those resources to high priority situations where they can truly influence success.  

The delegation of authority provides agency administrators their most important opportunity to formally describe and document protection objectives and risk, convey expectations as objectives and outcomes, provide direction, and establish accountability between themselves and incident commanders, including that for cost containment.  Delegations of authority are not always thorough in documenting answers to the questions, why are we willing to commit personnel and spend a large sum of money to suppress this fire, what is being protected by the proposed actions, and more exactly, what are the expected outcomes of incident management.   Most decision documentation provides only a broad suppression intent by categorically labeling the selected strategy, e.g. “combination direct and indirect”, and physically describing the area in which the fire may burn.  Delegations typically include more discussion about standard procedures to be implemented (e.g. follow work rest guidelines) and tasks to be accomplished (e.g. coordinate with the local fire district) than they do describing what outcome the agency administrator really wants to see from the fire suppression effort.  Delegations seldom describe how success, or a lack of success, will be recognized and performance measured, or what circumstances would trigger re-evaluation of the decision. 

Although the Gash Creek Fire burned for more than a month and had seven WFSA’s developed in that period of time, only one delegation of authority (with two amendments specific to suppression tactics in wilderness) was issued to the Type 2 incident management team.  Agency administrator intent for procedures and tasks to be accomplished was comprehensive and clear, but actually describing a desired outcome from the fire suppression operations was less so.  The view of that outcome was filtered by language including, “. . . (follow) direction provided in the overhead briefing and /or WFSA.”  Included in the listed main objectives for this incident were, “Protect structures and private property” and “Establish containment and control lines within the boundaries of the Selected Alternative.”  These are the only descriptions in the delegation that represented the agency administrator’s expectations for the suppression outcome.  Even if tiered back to the WFSA’s, the strategies primarily describe broad guidelines for tactics and the physical area included by the selected alternative.  For example, “Utilize direct and indirect fireline construction techniques taking advantage of natural barriers and ridge tops . . . Focus fire suppression efforts near private land along NF boundary and along flanks that are outside wilderness and that pose a threat to private lands and national forest improvements . . . Utilize wilderness suppression tactics . . .”.  This language gives the incident commander a great deal of latitude in performance.  It does not explain whether he is expected to do whatever is necessary and possible to contain and control the fire with direct and indirect area and perimeter actions, herd it, delay growth and protect high value areas on public and private land with point protection actions, or something in between.
Delegations for the Derby Fire are similarly non-specific in describing expected outcomes from the suppression effort.  As with Gash Creek, the delegations’ language include, “I/we expect all suppression operations to be conducted in accordance with the WFSA’s selected strategy, objectives, and other direction . . . Establish containment and control lines within the boundaries of the WFSA’s Selected Alternative . . . The WFSA’s Selected Alternative identifies the rationale for the appropriate suppression management response specific to this incident.”  Derby WFSA # 1 provides this description for the selected alternative, “Use natural and man-made barriers to confine the fire to the national forest.  Protect forest and private infrastructure . . .”  WFSA #2 provides the physical description of the selected alternative boundary as the only description of the alternative.  Rationales provided for each WFSA alternative address the availability of (limited) resources and the probability of success supporting the decision, but, as with Gash Creek’s documentation, neither discussion really indicates what the agency administrators wanted to see as the outcome of investing millions of dollars to suppress this fire.
Curiously, the Derby delegations do not list as an objective the protection of private structures, and much of the fire suppression effort was undertaken to do just that.  There is direction to follow the WFSA’s selected strategy, which includes “Protect . . . private infrastructure.”  The delegations are specific in giving agency administrators’ expectations for coordination with other affected entities, but do not discuss expectations for sharing risk specific to protecting structures or cost sharing suppression responsibilities.
To a degree, those outcomes can be interpreted from the identification of objectives in the WFSA, but those are only categorically listed, prioritized, and weighted by those categories.  Incident commanders find it very difficult to determine from the listing of objectives in the WFSA exactly what picture the agency administrator has for the efforts they will be managing, and should be held accountable for.  Some objectives are no more than bullet statements for awareness (e.g. “Protection of fisheries is important”), while others are described as expectations (e.g. “Minimize risk to fish in XYZ Creek by keeping mechanized equipment out of the creek using MIMT tactics.”).  For the most part, these matters were dealt with between agency administrators and incident commanders through discussions or simply because each knew what had to be done.  However, when expectations are not clear and are not clearly documented, there is room for misunderstanding of the standards expected, and providing accountability for performance is difficult.
No direction is given in either fire’s delegations regarding the level of fire suppression organization or operations that are desired or acceptable.  Most agency administrators would say, and incident commanders would agree, that they do not feel it is their role to dictate the composition of the fire suppression organization to the IMT.  Rather, the team should plan, order, and assign available resources to tactical operations to meet the strategic objectives given them.  Even cost thresholds that might influence the size and composition of the suppression organization can easily be raised if the IMT makes the case for, and can acquire additional resources.  As the application of the appropriate management response becomes better understood and applied, and some fires are deliberately managed for suppression objectives that only require limited and/or intermittent tactical resources and actions, agency administrators may have a greater role in determining the size and composition of the fire management organization tailored to those objectives.
While the delegation of authority is considered an important source of direction, the WFSA is less regarded for that purpose.  Incident management teams focus on the boundaries of the selected alternative and the general strategy, but often little more attention is paid to the document.  On one fire, it was found that the original and official WFSA in the planning section files did not have the required level of agency administrator approval and several pages of the analysis were missing, therefore unavailable to the IMT to have as information or guidance.  Those discoveries were a surprise to the IMT, but not considered serious to them, and in no way affected their management of the incident.  The point is if anyone had really looked at the WFSA in detail, those facts would have been recognized sooner than by this review.

Gash Creek and Derby decision documentations are not anomalies.  They follow the “rule” by giving more detail to the spatial and tactical expectations and the procedures and tasks to be accomplished from large fire suppression over describing qualified and quantified protection outcomes.  It is hard to say with certainty how this situation really affects the management of incidents, and we can say that most agency administrators and incident managers, including all of those involved with Gash Creek and Derby, are committed to doing the right thing under the circumstances.  The emphasis now placed on fire suppression decisions, procedures, and outcomes, including the appropriate management response, sharing risk and responsibility between affected entities, and ultimately managing the cost of fire suppression to be truly commensurate to those values and responsibilities requires a more detailed documentation and collective understanding of intent.  Further, fire suppression should be described as an investment to protect certain values more than just actions to put a fire out.
2.
Social-Political Factors
Under the category Social-Political Factors, this review focused on how the following criteria influenced agency administrators’ and fire managers’ decision-making and actions.

· What are the socio-political factors driving actions and, therefore, costs of this fire?  

· Were the socio-political factors satisfied?  If so, how?  If no, why?

· Quantify any costs associated with mitigating these concerns.
In the cases of both the Gash Creek and Derby fires, the predominant social-political influence affecting agency administrators’ and fire managers’ decision making was the fires’ proximity to, and direct inclusion of private lands with structures and significant economic investments at risk.  While the Gash Creek Fire began adjacent to, and continued to threaten the wildland urban interface, no structures or significant loss of private property occurred.  On the other hand, the Derby Fire largely burned on private land resulting in the loss of 26 residences, numerous outbuildings and infrastructure, damaged several thousand acres of managed grazing lands, and destroyed valuable forage.  It forced the cessation of operations at two major mineral mines at a cost in lost regional revenue estimated at $750,000 per day, and caused the evacuation of several hundred people from their homes and businesses for many days, as the fire threat and fire fighting efforts continued.
Local public perception of fire suppression seldom if ever includes concerns about cost containment when a fire is in their neighborhood.  In fact, responding to known or anticipated public expectations does drive up fire suppression costs.  Agency administrators stated that neither members of their communities nor local political officials have ever asked them what they are doing to reduce costs on “this” fire.  Instead, they are asked, what are you doing to put the fire out.  Selection of aggressive suppression actions using highly visible resources such as aircraft and engines and direct attack, regardless of effectiveness, conveys to the public that managers are doing all they can.  That understanding can place agency administrators in a dilemma when they doubt the effectiveness of certain actions, but feel they must employ them for the appearance that every possible effort is being made to put the fire out.
Some suppression actions occurred on the Gash Creek and Derby fires that afforded little tactical value, but did support the agency administrators’ objectives to cause no undue public concerns about the fire fighting efforts.  To assure the public that aggressive fire suppression was occurring, engines were assigned to patrol roads during the night shift at Gash Creek primarily to show “headlights on the hill”.  While this sort of activity costs money and does little to put the fire out, it provides a benefit by establishing confidence in the community that fire fighters are there, doing their job.  To managers who remain in those communities after the fire is out, that is seen as a good investment.  
Understanding the potential effects of public perception and concerns, agency administrators and fire managers use several tools to inform and gain support for appropriate fire suppression actions.  A successful approach to understanding and addressing social concerns that all fire managers use is the public meeting.  Both the Gash Creek and Derby incidents used this tool aggressively, along with information “trap lines”, rumor identification and control systems, and opening the fire suppression efforts and facilities up to the public, in a controlled manner, to enhance understanding of both the situation and management’s approach to reduce the risk and manage the fires.  
Fire managers at Derby recognized the public’s concern and confusion caused by the fire’s spread onto private lands with associated losses and uncertainties about their properties, investments and livelihoods.  Evacuations and the shear scale of the 200,000 plus acre fire exacerbated those concerns.  Working with the counties, private landowner liaisons were designated and served as principal contacts between the incident management teams and landowners.  That role was significant in maintaining accurate and timely two-way communication to reduce the effects of rumors and to inform affected parties and decision makers, building mutual trust and confidence.
When managers faced strong public opposition to operational burn-out and backfire tactics on private lands during the Derby Fire, the forest and incident management team invited a group of approximately 20 local citizens to pick two trusted representatives who where allowed to accompany incident management personnel in a helicopter reconnaissance flight over the fire.  Once those citizens experienced the scope of the fire and the magnitude of the fire suppression challenge they returned, “converted” that the proposed firing operations were essential.  Their new perspective then earned the support of the community at large for what fire managers needed to do, including setting tactical fires on private land where fuel types and access provided much better chances for success.  These efforts to involve the public served to moderate social and political pressures, foster better understanding of risk and necessary management actions, and reduce the propensity for inefficient and costly actions for the sake of perception. 
Efforts to bring community participation and understanding into the fire suppression effort require investments with costs, in both dollars and commitment of personnel and their time.  Agency administrators, incident commanders, information officers, and even fire engine operators passing through a private gate find themselves being not only conveyors of facts about the fire and fire fighting effort, but increasingly they must be ambassadors and counselors to a skeptical, confused, frustrated, frightened, even angry public who demand assurance that their government is serving them.  This part of fire suppression is every bit as important to “control” as the wildfire perimeter, and provides positive opportunities for managers to consider a broader spectrum of effective and cost-efficient strategies and tactics.
3.
Risk Management

Under the category Risk Management, this review focused on how the following criteria influenced agency administrators’ and fire managers’ decision-making and actions.

· To what values did this fire pose a threat?

· What was the thought process for identifying and balancing the threat level with acceptable costs?

· How did the incident commander and the agency administrator quantify the decisions they made to manage the threats?

· How was the risk shared between the public, local, state and federal agencies?

· How would the decisions change if these were appropriated funds for which agency administrators and incident commanders were held accountable? 

The recognition of what is at risk from a wildland fire and how that risk can be managed, influenced by the many circumstantial factors of the incident, combine to determine a fire’s suppression cost.  Those include values to be protected, application of the appropriate management response, regional and local expectations held by the agency, partners, cooperators, and public, availability of suppression resources, the experience of decision makers, and confidence in decision-guiding information among the most important.  Though final cost is a single value, how incident management responsibilities are redeemed and cost is shared among responsible entities is probably the most significant determinant to understanding actual federal, state, and local government financial commitment.

Substantial fire suppression effort and cost is assumed by the Forest Service to protect values adjacent to national forest lands, particularly structures and other private property.  On the one hand, the argument is made that as a neighbor, the Forest Service is responsible to protect adjacent land owners from undesirable intrusions occurring on or from public lands.  On the other hand, private land owners and state and local governments have a responsibility to provide regulation and guidelines for development, then protect and pay for the protection of developments and land uses adjacent to federal lands.  Politically and socially, these competitive arguments will continue until higher authorities conclude and clarify responsibilities.

In the Northern Rockies Geographic Area, including Forest Service Region 1, appropriate entities readily accept their responsibility for fire suppression, regardless of the cause or location of origin of the incident.  When a fire burns on more than one jurisdiction and protection area, identified by ownership, agreement, or other legal determinant, cost sharing almost always occurs and is usually based on a percentage of acres burned by responsible entity rather than effort.  This method was applied to the Derby Fire and was considered fair since nearly two third of the acreage, and nearly all the perimeter of the final fire area included or threatened private lands.  Less clear are the circumstances when a fire burns on a single jurisdiction, but a substantial part of the suppression effort is directed at preventing that fire from burning onto an adjacent jurisdiction and threatening or damaging resources thereon—the situation on the Gash Creek Fire.

On Gash Creek, the most significant reason for the level of fire suppression effort and cost was to protect private land and structures, in the adjacent wildland urban interface.   That fire burned only on the national forest, but the most substantial values perceived to be at risk were on the private lands.  The suppression cost was almost entirely assumed by the Forest Service, except for undocumented and unclaimed costs absorbed by the Victor VFD and Ravalli County for their respective efforts.  Had another fire of the same size burned in similar fuels, terrain, and weather conditions, threatening similar natural and physical resources, but without adjacent private values, it is virtually certain that the effort and cost would have been substantially less.  The agency administrator and fire managers believed they had no choice but to respond to that risk, even if not legally required to.
Federal wildland fire policy stipulates that fires be suppressed at “minimum cost, considering firefighter and public safety, benefits, and values to be protected, consistent with resource objectives.”  The policy identifies the role of federal agencies for structure protection in the interface as (the Forest Service) “may assist . . . under formal (f)ire (p)rotection (a)greements that specify the mutual responsibilities of the partners, including funding.”  The discussion does not specify conditions of jurisdiction or other legal obligation, but is considered by most agency administrators as providing guidance for actions that the Forest Service may take as a cooperator on private lands under the responsibility of another entity or agency.

Protection objectives set by policy do not automatically emphasize private property, structures, or infrastructure over natural resources, but they do acknowledge that unit land and resource and fire management plans should provide criteria for fire protection priority setting.  Even though policy does not automatically give protection priority to structures (or communities) over natural resources, most agency administrators and fire managers appear to believe either such prioritization does exist, or that socially and politically, that must be the conclusion when setting local priorities.  Most, if not all, multi-agency coordination groups (MACS), will prioritize communities, structures and infrastructure over natural resources for allocation of resources to incidents.  In 2006 the Northern Rockies MAC Operating Handbook identified eight priorities for critical suppression resource allocation, as: 1) firefighter and public safety, 2) initial attack, 3) emerging (extended attack) incidents, 4) community protection, 5) critical infrastructure, 6) threats to other structures and improvements, 7) natural resource protection, and 8) BAER project support.  Clearly, the inference, if not the intent, is that private property values, structures and infrastructure are given more weight in developing fire suppression strategies, allocating resources, and providing protection effort than are natural resources values.
The Gash Creek Fire posed an immediate and on-going threat to the adjacent wildland urban interface, including private developed property with year-round residences and infrastructure.  Ninety-three homes were included in either Stage 1 or Stage 2 evacuation plans during the course of this fire.  As the fire continued, threatened values included recreation facilities and trails, sensitive wildlife habitat, and a timber sale area in contractual default.  When the fire spread west and upslope, it burned into the Selway-Bitterroot Wilderness.  There the risk to firefighter safety grew to the extent that personnel and actions might be committed to the remote and rugged wilderness.  The experienced managers also recognized the continued risk of cross-slope and down-drainage burning from the wilderness, back to the forest boundary and private lands, a pattern frequently seen with fires on the east slopes of the Bitterroot Mountains.  While operations in the wilderness were reduced commensurate to the risk of exposure to firefighters, lower resource values, and adverse effect of fire suppression activities, some actions were necessary in order to reduce the chance of fire spread out of the wilderness.  The Bitterroot amended the delegation of authority twice to expand and clarify authority to the incident management team to use limited mechanized equipment in the wilderness to provide safe and efficient tactical opportunities to manage the threat.
From its origin in a roadless area, the Derby Fire immediately threatened watersheds, fish habitat, Forest Service administrative sites, grazing allotments and improvements.  The fire soon escaped to high value public and private land with agricultural and residential improvements.  As the wind and fuel driven fire grew, the primary threat focused on public safety, private lands and developments, and economic impacts to the local and regional economies.  Recognizing that this fire was going to be large and threaten numerous public and private resources, federal, state, and local agency administrators placed firefighter and public safety, maintaining strong community support through fair and accurate communications and involvement, and successful cooperation with their partners as the highest priorities.
The first WFSA for the Derby Fire did not document the significant off-forest values threatened by this fire even though the agency administrators were aware of the risk to private lands.  They considered, but did not quantify that risk in their analysis and decision, in part because in the first WFSA they did not want to acknowledge the chance of the fire substantially burning on those lands and remained hopeful that outcome could be avoided.  In the end, the Derby Fire burned approximately 121,900 acres (61%) of private and state lands, 70,600 acres (35%) of national forest lands, and 7,000 (4%) acres of Bureau of Land Management lands.  Each of the agencies sharing suppression and cost responsibility for the fire approved the WFSA’s and delegation of authority.
In almost all fires, the principal drivers of suppression strategy and tactics, and resulting costs, are the perception of values at risk and the reality that managers do not want to contend with a long term unplanned emergency event, from which any number of undesirable consequences could arise.  The sense of urgency caused by a fire tends to focus decision space on the immediate period and either depreciates or neglects consideration of future opportunities or deferral of risk.  This is especially true when private lands are affected and public interest in prompt fire control is expected to be high—each a significant consideration for decision makers for the Gash Creek and Derby fires.  In making fire suppression decisions, current risk nearly always supersedes consideration of future risk.  An acre of wildland protected from fire today is certain to burn in the future; managers just do not know when, under what conditions, and with what consequences that event will occur.  If that acre currently includes high value resources or generates strong public interest in its protection, management’s decision space is narrowed.  Protecting an acre of wildland or a valuable resource that is part of, established on, or is adjacent to that wildland, acknowledges the current risk, but to some degree, defers and adds additional risk to another time.
This concept is important to current fire suppression and cost containment for its influence on accepting larger burned areas where and when that can be balanced with the values at risk and investments in managing a fire.  When allowing either unfettered burning or tactical actions to bring fire to a place and under conditions where more effective and efficient suppression operations may be undertaken would result in more acres burned, managers frequently defer that choice in favor of first trying to contain the fire to a limited area using whatever resources are available.
As pointed out in the preceding discussion of the WFSA, many analyses fail to be complete and accurate in identifying the values that are at risk – essentially ignoring, or at least not documenting a major reason we are suppressing a fire in the first place.  Added to that, in almost all cases decision makers fail to consider the future risk and potential cost associated with deferring fire from today until some other time.  Training, and tools to enable that kind of analysis in an effective manner, are not generally available.  That leads to an incomplete understanding of decisions that drive costs, thereby making quantifiable comparisons of alternatives and measurements of success virtually impossible.
A 2005 fire in R1 spent a large amount of money and committed substantial suppression energy to protect a high voltage interstate electric transmission line, under the assumption that disruption of the service would have huge economic effects on west coast power consumers.  It was later discovered that if the line had to be shut off through the fire area (it never was), the power could have been re-routed on the grid with no disruption to down-stream service.  On other fires, including some in 2006, substantial effort and cost was invested to protect communities or infrastructure relatively far from the current fire perimeter.  Not only is that work usually done without measurable risk assessment, it is often confusing with regards to appropriate responsibility.  Mid and long-term fire potential assessments can be used to support the actual probability of a fire reaching those locations and give managers a better understanding of risk and the ability to describe it internally and to external audiences.  They can then form better decisions to take certain actions and avoid other actions that may not be necessary.
During the Gash Creek Fire, because of its long duration and the decision to extend the Type 2 IMT in place, team members rotated home for 2 days before returning for a second 14-day assignment.  Because this team did not have a deputy incident commander, when the IC took his two days off, a qualified Type 1 incident commander was ordered to fill in.  The transfer of command occurred without a delegation of authority to the interim IC.  While this administrative oversight certainly had no effect on incident operations or outcomes, it posed a potential risk to each of the principals, including the agency administrator, if anything out of the ordinary had occurred requiring clear linkage to authority, responsibility and accountability.
Most agency administrators and incident commanders believe that even though they are encouraged to take calculated risks, within broad policy authority to reduce fire suppression costs, there are in fact few incentives and strong disincentives to conducting business in a way other than the conventional approach to doing everything they can with what is available to them.  If an agency administrator or fire manager has suppression resources available and uses them, even if those efforts are not successful, their overall effort is regarded as successful.  At least there is generally no accountability for a fire continuing to burn, grow, threaten or damage resources, and cost money, as long as we are doing all that it appears we can do about it.  On the other hand, if an agency administrator recognizes a reasonable opportunity to modify a response to a fire that is likely to burn in a way that cannot be controlled by management actions, and commits to a less than full-scale suppression response, any consequences of that fire, including more acres burned, may be held against their decision.  This concern detracts from the agency’s ability to make the best use of the policy for the appropriate management response, with a result of continued commitment of fire suppression forces and dollars to situations that have less than net positive outcomes.
One 2006 fire that burned on the Idaho-Montana border invested over $3 million in suppression efforts that were showing only marginal containment gains.  This investment was primarily accepted because of the presence of a highway corridor and rural communities several miles downslope from the fire.  For the most part, even as the fire grew in size, it showed no serious tendency to spread towards those communities.  Eventually, fire spread forecasts demonstrated the low probability of the fire threatening those values and the local agency administrators were assured that regional officials would support a different decision.  Consequently, the suppression strategy was changed to a much-reduced effort, spending slowed, and the outcome was acceptable to both managers and the public. 
Agency administrators interviewed support accountability for their decisions to spend fire suppression funds and take their responsibility for cost containment seriously.  Their dilemma is seated in the lack of clear definition, direction, and understanding of what is cost containment, how tradeoffs between cost-reducing decisions and different incident outcomes can be measured, and how risk management is acknowledged.  The idea of allocating a level of suppression funds and holding agency administrators and incident commanders accountable for their use in managing incidents is at present, too ambiguous to form a true commitment.  To be better understood and supported, there must be clear and consistent definitions and performance standards, systems for accountability, and establishment of incentives and reduction of disincentives for different ways of doing business that entail more complex risk management. 
4.
Tactical Decisions
Under the category Tactical Decisions, this review focused on how the following criteria influenced agency administrators’ and fire managers’ decision-making and actions.

· What specific actions did the incident management team and agency administrator take to control costs (especially in the three highest cost areas of personnel, contracts and aircraft)?

· Specifically, what effect did incident management team actions have on overall fire costs?  Which actions were within their control and which were dictated by others (agency administrators, politicians, etc.)?

· How did agency administrator direction affect overall fire costs?
Fire Suppression Strategy and Tactics
Suppression strategies and tactics, and ultimately suppression costs, are primarily driven by values to be protected (values at risk), manager’s perception of public expectation for fire protection, land and resource, and fire management plan direction, and the availability of suppression resources.  A premise is that incident management teams will only order the kind and type of resources necessary to accomplish the objectives given them under the conditions in which those resources will be expected to perform.  When a resource is no longer necessary, effective, or efficient, it should be released.  Every IC interviewed subscribes to this premise and claim this basic management concept as a cost control action.
Not all agency administrators and fire managers understand the concept and policy for developing and using an appropriate management response, including a range of suppression responses on a single wildfire.  Due to the period and policy environment in which they were created current forest land and resource management plans and fire management plans do not clearly provide for the full spectrum of allowable responses to be considered, but neither are those categorically denied by existing plans, except in specific circumstances, usually associated with wildland urban interface.  That ambiguity leads to uncertainty that when suppression is the appropriate response, can any action other than aggressive containment and control be seriously considered.  Further, can managers consciously make a decision to allow more fire to occur on a landscape in order to increase the chances for overall success with greater suppression effectiveness and cost efficiency?  Those confusions can be reduced and management decisions made more responsive to specific circumstances with better understanding, line support, training, and experience with risk management and appropriate management response concepts.
The Gash Creek and Derby fires provided limited decision space for agency administrators at the time of escape and in their first consideration of a large fire suppression strategy.  The fire behavior conditions and values at risk warranted a safe, but aggressive suppression response initially focused on limiting fire spread and size to protect private property as well as national forest resource values and developments.  When the Gash Creek Fire eventually spread into the Selway-Bitterroot Wilderness managers modified the suppression response in that area to be commensurate to wilderness values, hazard and risk, including exposure of personnel, and suppression resource availability and capability.
A tactical limitation that influenced the Gash Creek Fire is the Bitterroot Forest’s sensitivity to large-scale backfire or burn out operations.  Tort claims and subsequent litigation against the Forest Service alleging that private property (structure) damage / loss was the result of a firing operation during the 2000 fire season has caused Bitterroot Forest managers to be guarded in trying to sell that tactic to the public.  Public concerns remain strong and even the use of the accepted terms “backfire” and “burn out” is avoided by the forest, favoring the phrase “tactical firing operation” when employed.  Terminology aside, there remains an admitted reservation on the forest to allow large scale firing operations be the cause of additional fire on the landscape.  It can be argued, but not proven, that the use of backfires near the forest boundary early during the Gash Creek Fire may have reduced the long-term risk and protected the interface and allowed the resulting fire to be managed in a less intensive and less costly manner.
Providing structure protection, both directly on developed properties and to the structures themselves, or indirectly by concentrating fire suppression efforts in low value, but high-hazard wildlands, to reduce the chance of fire reaching structures, requires a significant commitment and exposure of fire fighting forces and expenditure of fire suppression dollars.  Both the Gash Creek and Derby fires were largely fought to protect private property and structures.  Agency efforts to protect structures continue to approach, and sometimes go beyond responsibility and cross authority for the assumption of costs.  At both the Gash Creek and Derby fires, the risks and responsibilities for private property protection were identified between the Forest Service and its cooperators.  Even though the cost apportionment agreement for the Derby Fire took a long time to complete, there was never any doubt that the responsible agencies would assume and redeem, including pay for, their responsibility.  The State of Montana Department of Natural Resources and Conservation along with Stillwater and Sweetgrass counties are especially commended for their response at Derby, as is the Victor Fire District, its mutual aid partners, and Ravalli County at Gash Creek.
The use of night operations has decreased in many fuel types and landscapes for reasons that include safety concerns related to snag hazards, reduced effectiveness of lookouts, general terrain hazards, and the unavailability of air support.  In some cases, because of suppression resource shortages, there are not sufficient forces to staff two operational periods every 24 hours.  Incident response almost always favors or defaults to daytime operations, even when those are frustrated by extreme fire activity and reduction in the performance of personnel caused by hotter and drier conditions.  The availability of air operations support is also an important factor in favoring day operations.  Night operations can often be more effective because of reduced fire behavior typically experienced then and increased firefighter stamina under cooler conditions.  Both Gash Creek and Derby adjusted staffing and mitigated safety concerns to employ night operations with good results.  For a few days, the Derby IMT adjusted the standard shift change period (typically 1800 hours) between day and night operations in order to mitigate conflicts caused by increased fire activity late in the afternoon, and make shift transitions more orderly and safe.
Use of large (T1 and T2) helicopters to deliver chemical retardant is an expensive, but effective tactic.  In many circumstances, the precision of helicopter delivered retardant is favored over air tankers.  Establishing portable retardant plants, in locations close to the fire to reduce turn around time, makes the operation more effective and cost efficient when helicopter flight time can cost from several hundred to several thousand dollars per hour.  Incident management teams, at both Gash and Derby, used portable retardant operations to support large helicopters successfully.
Tactical aviation use in general was well considered and managed effectively with regard for its costs on both incidents.  On at least the Derby Fire, the assigned helicopters were flying near to or at the maximum hours allowable each day based on pilot duty limitations.  As with many fires, morning inversions affected the start time of tactical helicopter operations and sometimes caused a delay in implementing daily plans.  Aviation costs for each fire were very close to the Regional average for that category in 2006 (see Table 2 and Charts 6 and 7 on page 41), and actually lower than averages for aviation resources in previous high fire activity years.  This is probably in part due to the reduced availability of large air tankers and the overall competition for critical resources this year, but interviews with the incident managers also reflect a change in philosophy among them to use such resources when their benefit is certain, and not just because they can.
Since national policy was changed to require a 2 to 1 work to rest ratio with mitigation of excessive work shifts, those over 16 hours in a 24 hour period, hours in pay status for fire suppression personnel have crept up to what appears to be the norm of 15-16 hours of compensated time with 8-9 hours in non-pay status.  Several factors may contribute to this arduous schedule, including fewer personnel available to do the work and unforeseen events occurring during some operational periods.  Both of these conditions affected operations at Gash Creek and Derby at times.  Incident commanders stated that fewer than needed suppression resources and frequency of active fire behavior limited their ability to manage shifts within the 12-hour documented operational periods.
The required incident commander documentation, justifying and prescribing mitigation for excessive work shifts, any over 16 hours in a 24-hour day is occurring, but often without solid rationale.  In many cases, long initial travel time between dispatch and arrival at the incident, followed by immediate assignment because of the critical nature of the resource, is the explanation given for excessive shifts.  In nearly all excessive shift documentation reviewed, the justifications do not describe how better planning, management, and accountability should have prevented the situation and the remedies are usually vague, such as “take a break”, “avoid excessive shifts”, or simply “return to 2 to 1 work schedule”.

This situation is of interest not only for the cost of compensated time, but consistent 16-hour shifts, let alone excess shifts, suggests a potential problem with cumulative fatigue and consequent added risk to injury, as well as reduced performance in long duration incidents.  Many long shifts were recorded at both the Gash Creek and Derby fires, but also at most every fire reviewed or for which data was obtained within the past few years. 
An analysis of the daily cost, fire growth, and percent containment for the Gash Creek and Derby fires is one way of indicating the success of the strategies applied.  Between July 28 and August 26, the Gash Creek Fire increased in size by more than 8,000 acres.  Daily suppression cost averaged $270,000.  During that period, fire behavior remained mostly active influenced by dry fuels, steep terrain and occasional influences of storms and wind.  Over the life of the fire, the daily increase in containment averaged 1 percent.  For eighteen days during that period, zero percent additional containment was achieved, and on three days, contained fire perimeter was lost.  On only seven days was there reported increase in containment.  The reported containment when the Type 2 IMT assumed command of the fire on July 28 was 35 percent.  Containment was 65 percent on August 25 when the Type 2 team transitioned the fire back to the forest and a Type 3 organization.
Chart 1, on page 29, shows the daily cost and daily acres burned for the Gash Creek Fire.  Chart 2 shows the daily cost and daily containment.  The data demonstrates an increase in cost that closely parallels the increase in fire size, but a disparity between increasing cost and additional containment.  This suggests that for the one month in which the Gash Creek Fire was being actively managed for suppression, a holding or delaying action was actually being implemented, mostly to ensure that the forest boundary/interface was protected until a seasonal weather change assisted in stopping further fire growth.  Nowhere in the selected alternative discussions in any of the WFSA’s is that objective actually stated.  At the same time, none of the seven WFSA’s actually directs the IMT to contain and control the fire.
Chart 1.  Gash Creek Fire Daily Cost_Daily Acres Burned
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Chart 2.  Gash Creek Fire Daily Cost_Daily Containment
[image: image2.emf]GASH CREEK DAILY COST_DAILY CONTAINMENT

$0.0

$1,000.0

$2,000.0

$3,000.0

$4,000.0

$5,000.0

$6,000.0

$7,000.0

$8,000.0

$9,000.0

28-Jul 2-Aug 7-Aug 12-Aug 17-Aug 22-Aug 27-Aug

Date

$1000's

0

10

20

30

40

50

60

70

% CTN

$$$ CTD

%CTN


On the Derby Fire, between August 24 and September 20, the daily suppression cost averaged $686,000.  In that period, the daily increase in containment averaged 3.2 percent.  Influenced by a dry frontal passage with strong winds, fire behavior and growth increased by more than 135,000 acres over two days in late August.  Moderate growth continued through mid-September, when a combination of suppression efforts and cooler weather with precipitation, assisted in containment.  For eleven days during that period, zero percent additional containment was achieved, and on two days, contained fire perimeter was lost.  On fifteen days there was increase in containment.  Containment reached 90 percent on September 20 and remained at that level until precipitation eliminated any further chance of fire growth.  During that period, the size of the fire increased more than 230,000 acres.
Chart 3, below, displays the daily cost and daily acres burned reported for the Derby Fire.  Chart 4 displays the daily cost and daily containment.  The data shows a favorable alignment between cost and containment for this fire, but most of the fire growth was a result of a single wind event several days after ignition, with fire size generally reaching a plateau mid-way through the incident.  Even when daily fire growth slowed, potential remained high by the shear size of the incident and miles of open fire line facing high resource values at risk.
Chart 3.  Derby Fire Daily Cost_Daily Acres Burned
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Chart 4.  Derby Fire Daily Cost_Daily Containment
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Cooperative Relations

Shared risk, responsibility and response between federal, state and local cooperators have become the rule instead of the exception in large fire suppression events.  The Gash Creek and Derby fires both required extensive and sometimes complex interagency and intergovernmental partnerships to be successful.  During this review, a number of points affecting or affected by those relationships were brought out that did not directly contribute to cost management or cost containment and should be appropriately addressed at the local level, through routine interagency communications.  Other aspects of cooperative relations did affect overall incident management and to some degree, associated costs.
When a lead agency, the Forest Service in both the Gash Creek Fire and particularly the Derby Fire, realizes it must include partners who then have or are expected to share jurisdictional and/or protection responsibility for the fire, no time is too soon to engage their cooperators.  The intergovernmental partnership on the Gash Fire began at initial attack and continued, although more or less informally, through the life of the incident.  While that fire started on and remained almost entirely on National Forest lands, the local fire protection district—Victor VFD, and Ravalli County government, law enforcement, and emergency services offices all participated as they deemed necessary, and by all accounts, both federal and state partners were satisfied with the working relationship that developed.
The Derby Fire offered greater intergovernmental and interagency challenges because of its size and scope covering Forest Service lands on two national forests, Bureau of Land Management lands, State of Montana trust lands, and private land in Sweetgrass and Stillwater counties.   Under the Montana County Cooperative Fire Program, local entities have the responsibility for initial and extended attack on state and private lands in their respective counties.  The State of Montana provides the local districts with wildland fire training, some equipment, and organizational support, including line officer guidance for large fire management.  The state also assumes most of the financial responsibility for wildland fire suppression provided by the local fire districts and counties.  Some costs assumed by local districts for their operations are not recovered due to the informal processes they use, especially to provide food and administrative support to their members.  In other cases, local districts choose to not bill a higher level government entity for some of their services because they do not want to be compelled to operate in certain ways prescribed by the paying government, including following rules and procedures that are too expensive or too constraining for relatively small local entities, composed of volunteers, to comply with.
Even with increased cooperation and coordination, many small rural fire departments still do not, and may never be interested in or able to, meet federal and state wildland fire suppression standards for personnel training, qualifications, physical fitness, equipment, and procedures.  Some federal and state fire management officials are not comfortable with, or simply do not accept this fact by recognizing that local community volunteer service may never be regulated for total consistency among governments, agencies, and jurisdictions.  To the extent this is true, and in Montana it is not uncommon, accepting the fact does not alleviate the concern when local fire protection entities join federal and state suppression efforts, or the other way around.

At the Derby Fire, several local fire districts directly responded within their districts or under mutual aid.  With their variety of communications, command and control organization, equipment and personnel capabilities, and willingness (determination) for crews to work up to 48 hours without rest to protect their communities, federal fire managers developed a serious concern for the safety and efficiency of those local forces.  Those concerns included anecdotal evidence of reduced decision-making ability by some local responders brought on by fatigue.  This is a matter to be addressed at a state-wide level, but the immediate point is that it must be recognized that local volunteers will not be excluded from their communities because of broadly overarching rules and procedures they may be unwilling or unable to comply with.  One federal manager put it this way, “we have to accept the fact that the local folks will be there—it’s their backyard, and we can’t turn them away.”  There will be times when federal and state incident managers will have to understand and adapt to such reality.  To the degree that operational effectiveness and efficiency, let alone firefighter safety, could be compromised by various capabilities, standards, and procedures, this is a cost management concern.
Understanding these relationships and the possibility of different expectations and performances from either side is essential when the federal government finds itself benefiting from cooperative partnerships.  It is clear that not all agency administrators, let alone incident management teams, fully understand, or take the initiative to understand the nature of interagency and intergovernmental relations that may affect responsibility in fire suppression.  Timely and effective communications between federal, state, and local cooperators, before and during a large fire, is probably the most important, and one of the easiest to put off or overlook aspects of seamless, effective relations.

At various times, three individuals served as acting agency administrator for the Montana Department of Natural Resources and Conservation’s Southern Land Office, which held jurisdiction for state and private lands affected by the Derby Fire.  The collective perspective of those administrators is that decision making for the Derby Fire had the appearance of being led by the Forest Service, even after the fire was primarily burning on and threatening private lands.  Their perception included that state representatives were present and accounted for, but in a minority position when decisions were made and direction was given to incident managers.  Similarly, the incident management teams were seen as looking to the Forest Service for direction, and not the state, and not the two government levels simultaneously or collectively.  There was no indication that state or local government officials took exception to strategic decisions and tactics, and in fact, they stated that they supported those overall.  However, for whatever reasons, there was less than complete comfort that their responsibility to share management of the fire and assume some 65 percent of the suppression cost was always recognized by the Forest Service or the incident management teams.
At the same time, Forest Service officials expressed some concern that the State was slow to grasp the scope of their interest in, and responsibility for this fire, including coordination of local fire districts in the two counties and for fire suppression rehabilitation of damages incurred to private land.  Communication and coordination among private landowners, the counties, and rural fire districts evolved rather than occurring deliberately and immediately.  Forest Service agency administrators were fully aware of the effect, particularly financially, that any decision for the Derby Fire would have on the State, even before a cost apportionment agreement was completed.  Those officials also acknowledged that the Forest Service led decision-making through each WFSA process; that the State was given the opportunity for input that mainly included the objective to keep the fire off private land as much as possible.  That interest is understandable, but without either agency attempting to detail the objective and tailor it to necessary suppression tactics, it lost any value for accountability.  Private land had to be substantially included in the selected alternative in order to give fire fighters ground they could be successful on.  State agency administrators approved each WFSA, without questioning either the selected alternative or the estimated suppression cost.
All fire management partners need to commit to better understanding the roles and responsibilities, capabilities and limitations, even the organizational idiosyncrasies of each other, in order to operate most effectively and efficiently, and assure the public that their governments are doing a good job for them.
Suppression Resource Availability
Prioritization of geographic areas and incidents affects suppression resource availability at higher preparedness levels, when competition for those resources exists.  Resource availability and effectiveness has a direct influence on suppression strategies, tactics, and the achievement of suppression objectives.   Resource availability can either expand or constrain decision space and ultimately contributes to both the opportunities to consider options for cost containment and actual costs.  In many situations, and to a degree on both the Gash Creek and Derby fires, managers allowed their capabilities, primarily or alone, to influence the suppression response, particularly after initial attack was unsuccessful.  If suppression resources are available in sufficient force, they may be employed in a more or less conventional approach to perimeter control, with less than full regard for the values at risk, the potential of the fire, or the probability of success.  If resources are unavailable, less direct or less intensive suppression strategies and tactics are chosen by default, but are often more cost effective because the resulting actions commonly occur on ground that is more favorable to suppression success, even if more acres are burned to get there.

Specifically, on several fires occurring in 2006, including Gash and Derby, incident managers stated that key fireline supervision positions, ordered as single resources, were often delayed or unavailable through the geographic area and national resource supply systems.  A result is the inability to meet span-of-control supervision requirements and in some cases having suppression resources idled – being paid, but not able to work and produce fireline, until adequate supervision becomes available.  Managers used initiative where they could to enable resources to go to the fireline with supervision, but at times that required cannibalizing from other resources, such as Type 1 crews and even IMT members in other positions in order to provide that supervision.

During the initial attack of the Gash Creek Fire, although an air tanker was requested and two were available in nearby Missoula, it took nearly one hour for the first aircraft to respond because a lead plane pilot was not immediately available.  On the Derby Fire, an especially serious situation involved the lack of a dedicated air tactical group supervisor (ATGS) with the first Type 2 IMT, to provide aerial coordination and supervision to helicopter and air tanker operations.  For several days, that team had to rely on ATGS’s borrowed from other incidents or local units, or had no ATGS at all for parts of their assignment.  That incident was so large that even personnel who were to it for some time were unfamiliar with much of the fire.  Tactical aerial support was crucial to meet the suppression objectives.  Without supervision to coordinate and separate high-risk activities, including working knowledge of the fire area, that capability sometimes could not be used, undoubtedly reducing suppression effectiveness and extending the duration of the fire, and potentially increasing risk to firefighting personnel on the ground by lack of air support.

An increasingly common, although informal practice of sharing suppression resources and support between near-by incidents has become a principal method used by incident commanders to achieve objectives efficiently.  This arrangement works especially well when resource requirements are occasional, such as running a helicopter with water bucket from one incident to another for a fuel cycle or to support a limited but critical tactical operation.  The ability to share resources this way is only efficient when incidents occur in close proximity, but incident commanders, although forced to by overall resource shortages, are taking advantage of this method to stretch their capabilities.

The Jungle Fire on the Gallatin NF (24,000 acres) occurred near to and during the same time that the Derby Fire was being managed.  Its remote location with low values at risk called for limited tactical actions to reduce the chance of the fire spreading off the national forest onto private lands.   The appropriate management response included a combination of management action points and point protection.  The decision was made to assign a “short” Type 2 incident management team to the Jungle Fire.  Because of the geographic area and national fire activity at the time, suppression resource shortages were affecting every incident to some degree.  In order to provide better resource availability to the Jungle Fire when needed, the incident was managed as a branch of the Derby Fire, with Jungle’s Type 2 incident commander assigned under Derby’s Type 1 incident commander.  The larger incident was able to share critical resources back and forth effectively and efficiently when they were needed by Jungle.  This somewhat unusual management arrangement required a clear separation of actions and costs between the fires in order to track the shared cost responsibilities on Derby, including its declaration as a FEMA emergency.

On more than one fire, incident managers presented the relative reduction in suppression resources, from a level they would have preferred, as a cost savings measure, although that circumstance was beyond their control.  In reality, that situation in part, forced the teams to let the fires come to them, in terrain and in a fuel type that presented a much greater likelihood of suppression success.  On the Derby Fire in particular, that necessary approach contributed to more acres burned, including private acres, but was essential to achieving success with the means available.
On a scale larger than a single fire, even a single geographic area, once the trajectory is set by initial prioritization decisions and suppression resources have been allocated (or not), inertia is established that is difficult to override.  Situational dynamics typically cause changes to occur locally, faster and more often, than geographic area and national organizational systems can effectively react, by adjusting resource allocations.  Incidents that are “first on line” are more likely to receive more of the type and kind of resources that they ask for, until those resources are fully committed.  If a new fire occurs, or an existing fire experiences worsened conditions later, and if critical resources are otherwise committed, an appropriate response to the changed condition may not occur.  Either necessary resources are unavailable in sufficient quantity, or at all, or different types of resources are substituted with different capabilities, management requirements, and outcomes.

When an incident management team is assigned to a fire, the agency administrator needs and expects a management organization that is fully staffed, with qualified personnel that can immediately assume command and operate proficiently at the determined complexity level of the incident.  Northern Rockies IMT’s, especially Type 2 teams, are not always able to field a complete roster of command and general staff and unit leader positions.  Vacancies in critical positions have an adverse effect on the ability of an IMT to provide the level of management expertise required by even moderately complex incidents.  This situation reduces the effectiveness and efficiency of some IMT operations.  Agency administrators express increased frustration with a system that provides incident management teams that are not staffed, or able to be staffed to be successful.
Early, during Type 2 IMT management of Derby, the rapid expansion of the fire over-extended the operational capability of the team.  The standard configuration for Type 2 IMT’s includes two qualified operations section chiefs.  On this assignment, the IMT was not able to fill a second operations chief position, but did carry a trainee in that role.  A period of extreme fire activity caused disruption to the operational plan of action and demanded immediate and focused fireline management.  In response, the one qualified operations section chief had to concentrate on a relatively small portion of the fire where uncertainty over firefighter safety occurred, while the not yet qualified trainee was directing operations, essentially unsupervised by a qualified person, on another part of the fire.  The deputy incident commander had to assume the planning operations position at the incident command post in order to coordinate overall operational activities.
Most national forests in Region 1 could easily assemble one or more strong Type 3 organizations as recently as ten years ago.  That level of incident management is crucial to providing direction of suppression actions on fires that escape initial attack, require multiple operational periods in order to achieve the suppression objectives, or present any other complexity factors that exceed the common Type 4 incident.  Type 3 organizations, fielded as soon as needed, by the local unit can provide continuity of management and effectiveness of suppression operations between initial attack and take over of command by Type 2 or 1 incident management teams.

Today, most units have difficulty, or simply cannot organize a qualified local Type 3 fire management team.  Reductions in organizations, particularly affecting the “militia”—Forest Service personnel who are not employed in the fire program, but who are qualified and available for fire duty, has directly resulted in far fewer personnel available for this type of assignment.  That loss of capability has definite costs.   When forests cannot organize an appropriate management response to extended attack and other incidents with Type 3 complexity, some fires will become much larger.  Others that remain at the Type 3 level will have to be managed by a Type 2 IMT in order to provide necessary supervision.  At least one Type 3 complexity fire occurred in Region 1 during 2006 and another in 2005 that had Type 2 IMT’s assigned because of the inability of the local units to form a Type 3 organization.

Contract Fire Suppression Resources
Private contractors are providing an increasing level of fire suppression resources and services.  The cost for services provided through private contracting can vary substantially, not only among different contractors, but also between contract resources in general and comparable agency-provided resources.   At the direction of the USDA Office of the Inspector General (OIG), the Forest Service has implemented Best Value Contracting (BVC) to fill some fire suppression resource needs.  That direction allows that up to 50 percent of resources assigned to an incident may be contracted.  Region 1 began using BVC in 2006 for water-handling equipment and crew transport buses.  Additional kinds of resources will be added in the future.  Results from 2006, including on the Gash Creek and Derby fires, were generally positive, particularly regarding performance and reliability.  In BVC, contractors offer their equipment and services at a specified price.   The result is not necessarily the cheapest equipment or service, but represents the best value for the government based on comprehensive analysis.  Other suppression resources are also available under contracts (outside BVC) at a range of prices, depending on what they bring to the task and how the individual contracts were negotiated.

Despite generally positive results, one rural fire district cooperator of the Bitterroot NF who assisted on the Gash Creek Fire believes that best value contracting does not go far enough to consider the actual needs of an incident and allows some equipment that is too costly and inefficient to be employed.  Specifically, large (T1) water tenders engines are often incapable of negotiating typical roads in local forest and interface settings, yet will be ordered and assigned to such situations under BVC with insufficient consideration to the actual environment in which the equipment must operate.
Cost Containment, Cost Management, and Cost Direction
Forest Service Manual 5131.13 directs, “A suppression cost objective must be included as an incident objective and must be included in the delegation of authority.”  Delegations of authority were provided to each of the four incident commanders for the Derby Fire.  All federal, state and local government (county) cooperators with responsibilities for the incident signed the delegation as their respective areas of responsibility were involved.   Each delegation identified the projected cost from the current WFSA as a “ceiling” for suppression activities, but went on to say that if the incident commander expected the cost limit would be exceeded, “a new delegation of authority will be issued.”  This non-binding language gave the IC’s the sense that supposed cost limits are really cost guidelines.  Through the four delegations, the suppression cost ceiling authorized to the IC’s was set at:
· $5.0 million (from WFSA # 1 approved 8/22, given to McNitt 8/24)

· $7.5 million (from WFSA # 2 approved 8/30, given to Bennett 8/30

· $9.2 million (WFSA #2 approved 8/30, given to Stanich 9/15 with no revision or amendment documenting the higher cost figure authorized in the delegation of authority)

· $22.875 million (WFSA #2, approved 8/30 and amended 9/21 to increase cost, given to Reid 9/21).

The Gash Creek Fire had one delegation of authority issued to the incident commander on July 26, with two amendments specific to operations in the Selway-Bitterroot Wilderness issued on August 3 and August 6.  Neither the principal delegation nor amendments identify a suppression cost limit, although the July 26 document indicates that the incident commander is responsible to implement the direction provided in the WFSA, therefore a cost limit may be assumed.

Seldom does the delegation of authority give specific and measurable expectations or direction for cost management or cost containment, making accountability nearly impossible.  The Gash Creek delegation asks that the incident commander include the incident business advisor in discussions regarding cost containment, and gives as a principal objective, “Keep cost effectiveness an important part of your decision making process, but do not compromise firefighter safety.  Document any decisions that significantly affect costs.”  It is apparent that the incident commander and his team were conscious about their responsibility to manage costs, but they did not have a standard to measure their success against the agency administrator’s expectations, other than acknowledgement that the course they were on was acceptable.  This team did document their cost management actions, and those represented sound business practices that all IMT’s should apply to all incidents as standard procedures.  Probably the most significant was, “Carefully assessed appropriate actions related to the specifics of this fire – i.e. did not order additional resources to meet the demand of fire growth, but looked at where the fire was going and weighed the risks involved with the actions taken.  (The IMT) took values at risk into account when ordering resources.”

The four delegations for the Derby Fire are comprehensive, especially with regard to expectations for coordination and cooperation with other responsible entities.  Each also includes agency administrator’s intent for cost management, but it is not presented in a manner for which certain understanding and accountability is possible.  The direction provided includes, “Keep cost effectiveness, use of critical resources, and economic expenditures as an important part of your decision-making process; coordinate with the  . . . Incident Business Advisor . . . and the assigned Line Officer . . . , but do not compromise public, firefighter, or aviation safety.  Ensure that expenditures are commensurate with the values at risk.”

Some incident commanders have stated they can argue almost any reasonable fire suppression tactic as necessary to provide for public or firefighter safety.  And in the case of Derby, as we have seen, the quantification of values at risk for which suppression actions are justified was not thorough, again emphasizing that both agency administrators and incident managers knew why they were fighting this fire, but those values to be protected were not well-documented.  Therefore, performance towards the delegation’s requirement to ensure expenditures are commensurate with values at risk can only be measured subjectively, if at all.

The delegations of authority to incident commanders Stanich and Reid, for Derby, are among the very few reviewed for any fire that specifically provide direction for durable property accountability and documentation of losses per FSM 5160.42, 43, and 5161.44.

The agency administrators and incident commanders interviewed understand that cost thresholds are based on methodologies that have limitations and can be readily changed.  That point is made clear by the ease with which a WFSA can and will be revised or amended when the estimated cost of the selected alternative is exceeded, sometimes several times, before the suppression objectives are met.

Delegations of authority for the Gash Creek and Derby fires, and commonly for other fires, state, “Protect structures and private property”, or use similar language.  Those documents did not provide specific direction for what level of, or where structure protection was expected, or by whom.  Nor did they reference agency policy for assisting state and local government partners in structure protection under formal fire protection agreements.  While verbal communication between the agency administrators and incident commanders for the Derby Fire discussed the need and expectation for cost sharing with the state of Montana, the delegation of authority did not mention how risk and costs should be shared.  In the delegation provided to the incident commander for Gash Creek, a fire district that had no jurisdiction or authority in the fire area was incorrectly listed as an agency to coordinate with, and the proper fire district was not identified, probably a result of a “cut and paste” from an earlier delegation.  

Open-ended direction to protect structures can and does lead IMT’s, in some cases, to assume more responsibility and cost for the Forest Service than is appropriate.  The protection work, including how much and where, is left to the team’s perception of risk, with the expressed attitude that it is better to be safe than sorry, and that the details can be sorted out later.  At Gash Creek and Derby, all of the IMT’s, worked closely with the forests and other agencies, recognized and eventually established, appropriate understanding and relationships with other responsible agencies and entities, but there was no assurance that would happen from the formal direction provided to them.

A specific cost limit set for the incident comes from the estimated suppression cost of the selected alternative from the WFSA.  That amount is often developed using very rough methodology and generalizations, and as we have seen, often requires revision.  Consequently, the use of the estimated suppression cost, as an important objective with accountability, is rare.  On no fire in 2006 did an under-projection or over-projection of the WFSA estimated suppression cost have any recognized consequence to management decisions or accountability.  If the cost limit was exceeded before the incident objectives were met, the WFSA was revised or amended.
While non-binding, flexible cost direction may be the rule, and may appear to be problematic to accountability, there is no easy solution to change that.  The agency has not provided a consistent definition of cost containment, nor any measurement for cost effectiveness, nor any tangible incentives to assess and acknowledge performance by agency administrators or incident managers.
Specific Cost Items
When an incident management team requests resources, from weed washers to hand crews to helicopters, where applicable, they order by resource kind (what is it) and type (what is its capability).  The IMT does not stipulate a cost limit for the requested resource.  Through established resource ordering and contracting methods, the incident support system receives, processes, and fills the resource order.  A Type 1 (heavy) helicopter, depending on whether it is on an exclusive use contract or is call-when-needed, could vary in cost between $15,000 and $30,000 for daily availability.  With a proportionate range in flight hour cost above the availability rate, the cost to the incident could be plus or minus more than a quarter million dollars for fourteen days, just for one helicopter.  So long as that resource is critical to incident objectives and no alternative is available, the variance in price is beyond the control of the IMT.  The one place where managers can influence this variation in pricing is to identify resource costs, release the less efficient, and retain the most efficient as soon as opportunities arise.

Maintaining direct involvement is the best method incident managers have to control the costs of suppression once the strategy has been set, to be sure that tactical systems are appropriate, effective under the conditions, and that resources ordered and applied are used in the right combination of task and capability.  Incident commanders appear to be very cognizant of the potential differences in similar resource costs and are managing those to get the best value from what is available to their operations, including holding their team members directly accountable to monitor and manage for cost effectiveness of the individual resources, equipment, and services within their functional areas.

Incident costs continue to grow in part because of standards the Forest Service or the interagency community has placed on how the fire suppression job is conducted, that do not directly affect fire suppression control objectives.  An example in Region 1 is direction for invasive weed mitigation at incidents provided by the Environmental Management System (EMS) Operational Control for Fire Suppression, Fire Use, and Invasive Weeds Significant Aspect.

EMS requires that fire vehicles be washed to remove all weed particles and weed seed when vehicles check in and check out from the incident, and before going to the fire line / fire area.  Standards for how that may be accomplished are general, from having vehicles pass through a commercial car wash to utilizing custom systems built and operated by contractors on scene.  Costs of those systems range between $800 and $2,400 per day, with as much as $4,000 each for setup and take down of the systems.   The total cost of complying with this EMS requirement for the Gash Creek Fire was $142,000, and for the Derby Fire, $112,434.  Other 2006 fires paid an additional $245,259 for contracted weed washing services, for a total of nearly $500,000 for all large fires in the region.
Fire Suppression Cost by Category
Actual costs incurred to suppress the Gash Creek and Derby fires include little that stands out in consideration of the overall strategies prescribed for the incident managers.  Analyzing cost by I-SUITE categories—aircraft, crews, direct personnel, indirect personnel, equipment, support, and supplies, the percentage of total cost for each fire is closely aligned to all large fire costs in the Region.  (see Table 2 and Charts 5, 6 and 7 below).  Final costs for all fires are somewhat higher than the numbers shown in the following table and charts (data for these displays was collected at certain dates prior to year-end accruals for each fire), but general spending trajectory did not change significantly through the end of each respective suppression operation.
Table 2.  R1 2006 Large Fires Total Cost and Cost/Percentage by Category

	Incident
	Aircraft
	Hand Crews
	Equipment
	Direct Personnel
	Indirect Personnel
	Support
	Supplies
	TOTAL (1

	
	
	
	
	
	
	
	
	

	Sum All Fires
	28.7%
	14.0%
	17.1%
	5.0%
	10.4%
	19.8%
	5.0%
	100.0%

	
	$16,644.2
	$8,121.4
	$9,910.0
	$2,868.8
	$5,998.4
	$11,462.5
	$2,920.7
	$57,926.0

	Gash Creek
	2,317.3
	1,322.2
	1,142.3
	484.6
	791.8
	1,884.2
	605.0
	$8,547.4

	Derby (2
	5,497.4
	2,216.3
	4,351.4
	879.2
	1,534.0
	3,962.0
	1,050.7
	$19,491.0

	Baston Cook
	422.4
	637.7
	117.9
	116.2
	319.2
	602.6
	165.2
	$2,381.2

	Heavens Gate (3
	2,328.2
	847.9
	728.9
	258.4
	903.8
	1,248.3
	247.4
	$6,562.9

	Meadow
	47.5
	247.3
	260.9
	101.2
	214.0
	351.6
	64.1
	$1,286.6

	Lightning
	583.8
	120.7
	66.5
	47.3
	88.1
	175.1
	60.0
	$1,141.5

	Little Spar
	468.5
	320.7
	28.0
	110.5
	204.4
	331.9
	89.7
	$1,553.7

	South Pine 
	486.3
	118.0
	16.2
	90.4
	139.5
	59.1
	61.4
	$970.9

	Big Creek (4
	1,419.7
	823.6
	1,073.7
	265.2
	503.2
	999.8
	217.2
	$5,302.4

	Paradise Vly (5
	760.2
	204.9
	170.1
	105.5
	256.3
	566.4
	97.4
	$2,160.8

	Jungle
	288.2
	105.8
	211.9
	58.7
	140.9
	140.6
	43.9
	$990.0

	Sun Dog
	546.3
	402.5
	920.0
	120.8
	310.5
	517.5
	57.5
	$2,875.1

	Holland Peak
	463.4
	260.7
	304.1
	74.9
	185.7
	124.3
	35.0
	$1,448.1

	Ulm Peak
	1,015.0
	493.1
	518.1
	155.9
	407.0
	499.1
	126.2
	$3,214.4

	Shultz Saddle
	detailed information not provided;  total cost not reflected in Regional percentages
	$490.0

	Sand Basin
	detailed information not provided;  total cost not reflected in Regional percentages
	$2,200.0

	(1  suppression costs indicated in this table are based on the date when data was captured from respective incident documentation and may not represent the actual final suppression cost.

	(2  FS (lead agency) fire cost-share with State of MT
(3  complex of 4 fires
(4  state of MT (lead agency) fire cost share with FS

(5 complex of 3 fires, later included Big Creek
	
	


Chart 5.  R-1 2006 Large Fires (T1 and T2) Cost and Percentage by Category
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Chart 6.  Gash Creek Fire Cost and Percentage by Category

[image: image6.emf]GASH CREEK FIRE COSTS

X $1,000

Indirect

Personnel, $791.8

9%

Support, $1,884.2

22%

Direct

Personnel $484.6 

6%

Equipment, $1,142.3

13%

Crews, $1,322.2

15%

Supplies, $605.0

7%

Aircraft, $2,317.3

28%


Chart 7.  Derby Fire Cost and Percentage by Category
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5.
Incident Business Practices
The loss of experienced incident business management support to fire units and incident management organizations is a worsening problem, affecting the ability of agency administrators and fire managers to identify and implement proper incident business and cost management regulations and procedures.  Organization downsizing and consolidations have led to local shortages of experienced business management and fiscal management personnel to serve in critical incident positions.  Many remaining personnel lack fire expertise and are unfamiliar with the increased complexities of multi-jurisdiction, multi-agency fires requiring understanding of shared risk and responsibilities and cost apportionment.
Increasingly, remaining forest personnel who are not experienced in fiscal and other incident business management policies and procedures find themselves having to make decisions for which they are not qualified.  On one unit, the forest aviation officer stated after the conclusion of the fire season that he is still certifying aviation payments and, “I have no idea what I am doing, I just close my eyes and sign”.
This situation causes serious delays in obtaining incident business advisors, an essential position to liaison between the agency administrator and IMT, to ensure timely and effective incident business practices are in place and maintained.  Finance sections of incident management teams, especially at the Type 2 level, are frequently under-staffed; finance section chiefs are often casual hires and are not current with changing agency policies and procedures.  An especially hard to fill position is the cost unit leader, critical to providing the cost management and accountability responsibilities expected of incident management organizations and the host units.
The reduced availability and experience of local incident buying teams and national buying teams is affecting effectiveness and efficiency of incident operations in increasing cases.  Delays in obtaining crucial supplies, materials, and equipment and getting the wrong items because of buying team back-log or poor understanding of what is needed and why, sources of supply, and sense of urgency have all been cited as frustrations by IMT’s.  It must be noted that there are very dedicated individuals and competent buying teams in the system, but those are too few and far between when fire activity reaches the level of 2006.

Agency oversight has not kept pace with the increasing use of and dependence on contract suppression resources and services.  Federal regulations require contract administration representatives for all acquisition instruments awarded.  When large fire activity occurs on a scale including several geographic areas, there are not sufficient qualified personnel to provide on-scene contract administration.
Even when adequate incident business management and finance expertise is available during large fire suppression, with Type 1 or Type 2 IMT’s assigned, a problem frequently occurs when the fire is returned to home unit management.  Large fires increasingly require a substantial continuing commitment by a Type 3 incident organization managed locally to complete incident objectives, including suppression rehabilitation work.  These organizations sometimes have no qualified incident business support available to them.  Some units appear to have limited understanding of the difference between rehabilitation of the effects of fire suppression activities and those caused by the fire itself under a Burned Area Emergency Rehabilitation (BAER) plan.  While both management activities are authorized and can be paid for by emergency fire suppression funds, the administrative rules, what can and cannot be accomplished within each category, and the funding authorization and accountability are distinct.  In some cases, activities and the use of the incident “P” code to fund fire suppression effects rehabilitation has gone beyond what is justifiable.
When certain equipment is required to support incident activities, conducting an analysis of purchasing versus renting can result in immediate cost savings, particularly in the case of long duration incidents.  If durable equipment is purchased and paid for by fire suppression funds, there must be consideration for accountability and post-incident custody for future fire-only use.  All national and most geographic area fire caches will not accept and stock non-standard equipment, so the local unit on which the fire occurs must be able to provide that accountability and custody, including ensuring it will only be used in the future for fire management activities.
	IV.  Findings


1. What is at risk from a wildland fire and how that risk can be managed combine to determine a fire’s suppression cost.   Substantial fire suppression effort and cost is assumed by the Forest Service to protect values adjacent to national forest lands, particularly structures and other private property.  Arguments are made that the Forest Service is responsible to protect adjacent land owners from undesirable intrusions occurring on or from public lands, or that private land owners and state and local governments have a responsibility to provide development regulation and guidelines, and protection for the developments and land uses adjacent to federal lands.  Politically and socially, these competitive arguments will continue until higher authorities conclude and clarify responsibilities.

2.  Even though federal fire policy does not automatically give protection priority to structures (or communities) over natural resources, most agency administrators and fire managers believe either such prioritization does exist, or that socially and politically, that must be the conclusion when setting local incident priorities.

3.  Agency administrators and fire managers principally rely on experience and knowledge about natural resource and socio-political factors for their area, as well as that of their staffs and other federal, state and local cooperators, when making suppression decisions.
4.  When an escaped fire occurs and agency administrators must develop and analyze viable alternatives and make strategic decisions in a timely manner, a consistent frustration is the uncertainty about long-term weather, fire behavior and growth potential, and the availability and effectiveness of suppression resources.
5.  Not all fire managers and agency administrators understand the full power of the WFSA to frame a situation and document pertinent factors that should influence a decision through developing and comparing a range of viable alternatives.  Often, there is little effective difference between alternatives, and those differences tend to describe various levels of suppression resources to be committed rather than actual strategies.

6.  When a fire occurs, agency administrators do not feel they have the time, technical expertise, or the organizational capacity to “think-outside-the-box”, to consider strategies that are fundamentally different from one another.  The limited availability of experienced fire behavior forecasters and long-term fire analysts is a significant barrier to the ability to see things differently and consider alternatives for large fire suppression that require fewer resources, have higher probabilities of success, and cost less to implement.
7.  Mid and long-term fire assessment provides a powerful tool to substantiate alternative strategies under the appropriate management response concept.  An expected outcome is less aggressive fire suppression tactics accepted in more situations where the analysis demonstrates low risk, with substantial cost savings.
8.  The decision support process afforded by the WFSA conceptually allows for long term planning, but most analyses for large, long duration fires are reliable for periods less than the probable life of the incident.  When the appropriate management response leads to a calculated long duration event, or circumstances outside management control indicates a similar result, a long-term plan is warranted.

9.  The delegation of authority provides agency administrators their most important opportunity to formally describe and document protection objectives and risk, convey expectations as objectives and outcomes, provide direction, and establish accountability, including that for cost containment, between themselves and incident commanders.  The delegation of authority is not always thorough in documenting answers to the questions, why are we willing to commit personnel and spend a large sum of money to suppress a fire, what is being protected by the proposed actions, and more exactly, what are the expected outcomes of incident management.
10.  In the cases of both the Gash Creek and Derby fires, the predominant social-political influence affecting agency administrators’ and fire managers’ decision making was the fires’ proximity to, and direct inclusion of private lands with structures and significant economic investments at risk.
11.  Decision makers often do not consider the future risk and potential cost associated with deferring fire from today until some other time.  Training and tools to enable that kind of analysis in an effective manner are not available.
12.  Agency administrators and incident commanders believe that even though they are encouraged to take calculated risks within broad policy authority to reduce fire suppression costs, there are in fact few incentives, and strong disincentives, to conducting business in a way other than the conventional approach to doing everything they can with what is available to them.

13.  Agency administrators support accountability for their decisions to spend fire suppression funds and take their responsibility for cost containment seriously.  Their dilemma is seated in the lack of clear definition, direction, and understanding of what is cost containment, how tradeoffs between cost-reducing decisions and different incident outcomes can be measured, and how risk management is acknowledged.
14.  Suppression strategies and tactics, and ultimately suppression costs, are primarily driven by values to be protected (values at risk), manager’s perception of public expectation for fire protection, land and resource, and fire management plan direction, and the availability of suppression resources.
15.  Not all agency administrators and fire managers understand the concept and policy for developing and using an appropriate management response, including a range of suppression responses on a single wildfire.

16.  Providing structure protection on developed properties and to the structures themselves, or indirectly by concentrating fire suppression efforts in low value, but high-hazard wildlands to reduce the chance of fire reaching structures, requires a significant commitment and exposure of fire fighting forces and expenditure of fire suppression dollars.

17.  Resource availability and effectiveness has a direct influence on suppression strategies, tactics, and the achievement of suppression objectives.   Resource availability can either expand or constrain decision space and ultimately contributes to both the opportunities to consider options for cost containment and actual costs.

18.  Northern Rockies IMT’s, especially Type 2 teams, are not always able to field a complete roster of command and general staff and unit leader positions.  Vacancies in critical positions have an adverse effect on the ability of an IMT to provide the level of management expertise, including decision making and implementation, required by even moderately complex incidents.  This situation reduces the effectiveness and efficiency of some IMT operations.
19.  Most units have difficulty, or cannot organize a qualified local Type 3 fire management team.  Reductions in organizations, particularly affecting the “militia”; Forest Service personnel who are not employed in the fire program, but who are qualified and available for fire duty, has directly resulted in far fewer personnel available for local, regional and national fire assignments.  That loss of capability has definite costs.   When forests cannot organize an appropriate management response to extended attack and other incidents with Type 3 complexity, some fires will become much larger.
20.  Private contractors are providing an increasing level of fire suppression resources and services.  The cost for services provided through private contracting can vary substantially, not only among different contractors, but also between contract resources in general and comparable agency-provided resources.
21.  Cost management direction provided by agency administrators to incident commanders is almost never specific, and is usually non-binding and flexible.  The agency has not provided a consistent definition of cost containment, nor any measurement for cost effectiveness, nor any tangible incentives to assess and acknowledge performance by agency administrators or incident managers.

22.  Incident costs continue to grow in part because of standards the Forest Service or the interagency community has placed on how the fire suppression job is conducted that do not directly affect fire suppression control objectives.
23.  The loss of experienced incident business management support to fire units and incident management organizations is a worsening problem affecting the ability of agency administrators and fire managers to identify and implement proper incident business and cost management regulations and procedures.
24.  The reduced availability and experience of local incident buying teams and national buying teams is affecting effectiveness and efficiency of incident operations.

25.  Agency oversight has not kept pace with the increasing use of, and dependence on, contract suppression resources and services.  Federal regulations require contract administration representatives for all acquisition instruments awarded.  When large fire activity occurs on a scale including several geographic areas, there are not sufficient qualified personnel to provide on-scene contract administration.

26.  Some units have limited understanding of the difference between rehabilitation of the effects of fire suppression activities and those caused by the fire itself under a Burned Area Emergency Rehabilitation (BAER) plan.  As a result inappropriate use and accounting of emergency suppression funds can and does occur.
27.  On December 13, 2006 the man accused of starting the arson-caused Gash Creek Fire plead guilty in Federal Court.  The suspect was arrested in September following a joint Forest Service and local law enforcement investigation, and accused of deliberately starting 19 fires in 2006, 9 on federal lands.  Sentencing will be in March 2007 and the individual faces 45 years in federal prison and a $2.25 million fine.
	V.  Recommendations


1.  Continue working with partners at national and geographic area levels to clarify and communicate responsibilities and priorities for fire protection in the wildland urban interface, adjacent to national forest lands.
2.  In land and resource management plan and fire program direction documentation use the full authority of current policy to develop the appropriate management response principle and give agency administrators the widest range of protection and fire use choices to consider against actual conditions.

3.  Develop national standards that incorporate the appropriate management response concept in all applicable fire decision-making and fire management training.  Improve the clarity and consistency of AMR awareness in internal and external messages, with the public and other agency cooperators, to increase understanding and acceptance of a wider range of fire suppression responses.
4.  Encourage use of the basic WFSA as the initial analysis, with the standard and advanced WFSA applications used as warranted.  Enhance decision-making training to include risk analysis and alternative development and documentation considering the appropriate management response to better-enable agency administrators and fire managers to use the full power of the WFSA tool.  Risk assessment training and procedures to consider and select fire management alternatives should include the analysis of current risk (values to be protected) and future risk (consequences of deferring fire on a landscape).
5.  Encourage development of WFSA analysts who are not principal fire program managers, especially fireline supervisors.  Individuals and cadres can lead the technical process of WFSA development, freeing up key fire managers and agency administrators to provide continued management direction and oversight to the escaped fire.
6.  In the development of the Wildland Fire Decision Support System (WFDSS) support a combination of the WFSA and WFIP programs and incorporate the fire use concept of management action points for suppression events.  This will allow analysts to identify certain actions that will only take place if fire progression or specific protection or other circumstances require, and will enhance the effectiveness of decisions for long-duration fires. 
7.  The WFSA (and WFDSS) and delegation of authority should be designed to require specific documentation of the suppression objective.  Those decision documents should clearly answer the questions, why are we willing to commit personnel and spend a certain sum of money to suppress this fire, what is being protected by the proposed actions, and more exactly, what are the expected outcomes of incident management.
8.  Improve large fire decision support capability by developing systems for analysis and training personnel to give agency administrators and fire managers timelier and more reliable information to forecast fire growth potential and associated risk to values to be protected.  Emphasize the development of additional fire behavior and long-term fire analysts to assist early decision-making.
9.  Wildland fire management partners must commit to better understanding the roles and responsibilities, and capabilities and limitations of each other in order to operate most effectively and efficiently.
10.  Before accountability for cost containment can be increased, including any system to allocate a portion of fire suppression funds, clear and consistent definitions of cost containment and cost management must be established, as well as expectations and methodology to provide accountability for performance by agency administrators and incident commanders.
11.  In the delegation of authority, agency administrators should provide cost direction to incident commanders that includes a suppression cost limit, specific expectations for cost containment and cost management, and measures to determine cost effectiveness connected to performance in meeting objectives (requires clear and measurable objectives).
12.  Provide positive incentives for agency administrators to make fire suppression decisions that may include a response resulting in more acres burned than another alternative, but has a higher probability of success and requires fewer suppression resources and lower costs to accomplish the objectives.  Establish a form of “gain sharing” incentive that encourages and recognizes agency administrators to consider and use the full spectrum of the appropriate management response.  When appropriate decisions are made and successfully implemented, that result in reduced fire suppression commitment and costs, a portion of the “savings” is returned to the unit for fire management program activities, preparedness or hazard fuel reduction, grants to state and local cooperators, etc.
13.  Expand the application of peer reviews or other ways to acknowledge, communicate, and openly recognize individuals and units that engage their organizations and the public to accept and apply the appropriate management response as a best business practice.
14.  Provide encouragement and establish an expectation that incident management teams manage their incidents under the estimated cost limit, not to it or over it.  Agency administrators provide specific direction and on-going dialog with incident commanders that deliberately considers the effectiveness of strategy and tactics.  Provide substantive recognition for doing so.
15.  Change policy to allow recognition of a percentage of wildfire acres allowed to burn by appropriate management response decisions and actions and that positively effect fire regime and condition class objectives set in land management plans, to count as target accomplishment.

16.  Provide stronger Regional guidance and support to agency administrators for cost-apportionment responsibilities and procedures.  Encourage pre-incident discussions between federal, state, and local cooperators regarding sharing risk, decision-making, management, and cost responsibility for inter-jurisdictional incidents.  Local units should include clear expectations and procedures in cooperative agreements, annual operating plans, and in incident-specific delegations of authority.
17.  Identify and prepare personnel and teams that can respond to incidents to assist agency administrators in developing cost-apportionment agreements with involved cooperators.
18.  The Northern Rockies Coordinating Group should take action to ensure that each geographic area incident management team can respond to incidents fully staffed with qualified personnel in all command and general staff and unit leader positions.  This may be accomplished by either reducing the number of teams to a level that allows all positions to be filled with qualified personnel committed to each team, or reducing core team composition to command and general staff and developing a pool of qualified personnel to fill key unit leader and other positions at large.  The long-term objective should be to provide counseling, training, and experience, with participation incentives for both team members and home unit supervisors for decisive development of qualified and available personnel to staff the number of IMT’s determined to be necessary by analysis of workload and complexity.
19.  Encourage the organization of zone interagency Type 3 incident teams to increase rapid response to escaped fires, extended attack fires, and transitioning fires (to Type 2 or Type 1 IMT’s).

20.  Establish technical standards and operating guidelines for vehicle weed washing systems to comply with Ecosystem Management System standards for fire suppression.
21.  Provide training and incentives to increase the number of incident contracting officer representatives (COR).  Either establish an Incident Command System position to perform incident contract administration duties, or encourage COR qualifications within established ICS positions that may supervise contract resources, such as single resource bosses and logistics section unit leaders.
22.  Establish clear direction for agency administrators on appropriate types of fire suppression activities rehabilitation versus Burned Area Emergency Rehabilitation.  Update the BAER handbook to establish procurement methods that do not include the use of Emergency Equipment Rental Agreements.
� Calculated for the composite fire danger weather stations comprising Predictive Service Area (PSA) SIG-NR03 representing north central Idaho and southwest Montana.
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