Background and Research

CHAPTER 3
HOW LARGE WILDFIRESARE FOUGHT AND FINANCED

All wildland fires start small and initial or extended attack operations usualy put them out.

When it becomes apparent that initial or extended attack will not stop the fire, another level of
firefighting response is activated—the Incident Management Team (IMT). Headed by an
experienced Incident Commander (IC), an IMT may manage over 2,000 people and hundreds of
pieces of equipment on alarge wildland fire. The costs for these fires can run milliors of dollars.

There are severa stages of wildland fire suppression operations:

predispositions, which set parameters for how large the fire may become

pre-attack efforts, which prepare the land unit to undertake suppression actions

initial and extended attack

transitionto an IMT

IMT suppression actions

mop- up activities to prevent the fire from spreading beyond control lines

emergency stabilization and rehabilitation to mitigate the adverse effects of the fire
and suppression actions on soil, water, and criticaly threatened natural and cultural
resources

long-term restoration to mitigate adverse fire affects

This chapter discusses how large wildland fires are fought and how suppression costs are
financed.

INCIDENT COMMAND SYSTEM

Federal land management agencies must quickly mobilize resources when wildland fires ignite
on their land units. To do this, they have adopted the Incident Command System (ICS), which is
a national emergency management process specifically designed to allow users to adopt an
integrated organizational structure that meets the complexity and demands of an incident,
without compromising agency authorities. 1CS brings a consistent approach to managing
wildland fires using combinations of federal, state, local, tribal, and other resources that the IMT
orders through central dispatching systems.

ICS consists of five activities including command, operations, planning, logistics, and
finance/administration. The primary responsibilities for these units are shown in Box 3-1 below.
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CHAPTER 4
THE SIX CASE STUDIES OF 2001 LARGE FIRES

For this project, the Academy agreed to conduct case studies of six large wildland fires. These
case studies were to be the core of the Academy’s research and a key basis for Panel’s
recommendations. The Panel selected the cases from a list of 21 of the largest fires in 2001
provided by DOI and the Forest Service. Selection was based on preliminary assessments of 10
fires nominated by the agencies, using criteria developed by the Academy staff in consultation
with the agencies. Among the criteria given weight during the final selection process were:

diverse lead agencies

community interface

afire that ran into a pretreated area
high loca involvement

The complete list of selection criteriainformation for each of the six case study firesis shownin
Table4-1.
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Table4-1

Wildland Fire Suppression Cost Study: Six Large-Fire Cases

Background and Research

CHARACTERISTICS FOREST SERVICE FIRES DOI FIRES
OF FIRES M oose Sar Green Knoll Vll_rglga Arthur Sheep

Acres Burned 71,000 17,500 4,470 74,243 2,800 83,673
Selection Criteria
1. Status of fire management plan Current Not Current Current Not Current Current Current
2. Fire managed to provide resource benefits Partial No No No No No
3. Wildland-urban-interface involvement Limited Limited Heavy Heavy Moderate Limited
4. Location Montana Cdifornia Wyoming Washington Wyoming Nevada
5. Single vs. multiple ownership NF/NPS/ST/PVT 2 NF/PVT NF/PVT Tribal/PVT NPS/NF BLM/PVT
6. Diverse lead agencies NF/NPS/ST/CO 2NF NF/CO BIA NPS BLM
7. Degree of local cooperation Low N/A High Low High Low
8. Tribal involvement No No No Yes No No
9. Diverse management. Yes Yes No Yes Yes Yes
10. Predominant fuel type Timber Timber Timber Diverse Timber Rangeland
11. Cost per acre $274 $1,611 $2,975 $339 $2,142 $26
12. Political pressures M oderate None High High High Moderate
13. Environmental, cultural & similar issues M oderate Heavy M oderate Moderate Low Moderate
14. Type of Command 1&2 1&2 Ucli& 2 1,2, & AC 1 2
15. Pre-treated areas No No No Some No Some

Total Costs (Millions) $19.6 $28.2 $13.3 $25.2 $6.0 $2.2

Legend
NF=National Forest
CO-County
ST=State
PV T=Private
NPS=National Park Service

BLM= Bureau of Land Management
BIA= Bureau of Indian Affairs

UC= Unified Command
AC= Area Command
N/A= Not Applicable
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During March and April 2002, Academy field teams spent one week on site at each of the case
study locations. The fire locations are shown on the map in the Figure 41. The field teams
received excellent cooperation at all six locations. The land units assembled extensive
documentation on each fire, including the fina fire package, which the field teams reviewed.
Using interview guides, the field teams interviewed officials of the local land unit, the IMTs,
state and local governments, and private landowners affected by the fire to learn how the fires
evolved, how they were managed, and how costs were monitored.

Figure4-1: Location of Six Case-Study Fires
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As aresult of the fieldwork, the teams identified 30 major factors that influenced the costs of the
case study fires.! These factors are listed in Box 4-2. Available records in the final fire packages
did not provide sufficient detail to estimate precisely the portion of the total costs attributable to
any specific factor. Instead, the Academy field teams developed qualitative estimates for these
factors based on their review of available records and on-site interviews. The land units where
the fires occurred also were given an opportunity to comment on the field teams assessment.

The charts in Figure 4-2 show the factors and their estimated impact on the total costs for each of
the case study fires. Most notable is that the number and strength of factors increasing the fires
costs far outweigh the number and strength of cost decreasing factors.

! Detailed descriptions of these cost factors are included in Appendix J.
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Box 4-1. FactorsInfluencing Costs of Case-Study Fires
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Figure 4-2: Cost Factors
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Case study reports, contained in Appendix F, provide a detailed description of the fires and how
the cost factors impacted the overall cost of each fire. They assess whether agency policies were
substantially followed in the decision making related to these incidents, and whether firefighting
costs could have been reduced without reducing safety or firefighting effectiveness. They aso
identify lessons learned that can be used to improve the cost-effectiveness of firefighting in the
future. Brief summaries of these cases are presented below in the order of the dates the fires
started.

GREEN KNOLL FIRE—FOREST SERVICE

The Green Knoll Fire started on Sunday, July 22, 2001, when a campfire escaped just inside the
Targhee National Forest in Wyoming. Because of its location and believing the fire was on the
Bridger-Teton National Forest (BTF), BTF fire management personnel assumed responsibility
for managing the suppression actions. The Green Knoll Fire was the first large fire of the 2001
season. It was declared controlled on August 8, 2001, 17 days after it started.

Green Knoll burned 4,470 acres of timber within the BTF and adjacent private lands. It also
involved a community-interface and demonstrated how a maximum effort can be mounted to
protect it. Although the fire burned into two subdivisions and threatened several others, causing
the evacuation of 400 people, no structures were lost. The fire occurred early in the fire season
when resources were abundantly available. Green Knoll firefighters were well organized and
resources were also brought in from al over the nation. Ten of the nation’s air tankers (about
one-fourth of the national fleet?) were on the fire at one point. At the peak of the incident, 1,369
personnel were assigned. Initial cost estimates totaled $13.3 million. The Academy field team
was advised in April 2002 that the cost had grown to over $17 million, which is more than
$3,800 per acre. This made the Green Knoll Fire the most expensive per acre on Forest Service
land in 2001.

The 3.4 million acre Bridger-Teton National Forest is one of the largest forests in the continental
United States. More than 1.2 million acres of it are designated as wilderness. It borders the
Grand Teton National Park on three sides, has mountain ranges that reach from 5,900 to over
13,000 feet, and is part of the Greater Y ellowstone Ecosystem. Recreation (camping, mountain
biking, fishing and hunting), wildlife habitat, beautiful vistas, and tourism are its primary
attractions. Jackson is the largest city near the Forest.

Fire management for nearly 5 million acres in this area has become an interagency, multi-
jurisdictional partnership. Because many public and private buildings are surrounded by or
adjacent to large tracts of public land, firefighters from BTF, Grand Teton National Park, the
National Elk Range, and the Jackson/Teton County Fire Departments ignore established
boundaries to jointly manage wildland fires. Interagency and community-based firefighters train

2 |n 2001, there were 41 air tankers under contract. There also were 8 Modular Airborne Fire Fighting Systems
(MAFFS) units (owned by the National Guard and Air Force Reserve), which could only be activated by a governor
with approval from the Forest Service's Office of Fire and Aviation Management after all commercial contract
tankers were committed.

52



Background and Research

together each spring and early summer and work together to develop joint annual operating
plans. An emergency operations/mutual-aid plan drafted jointly in early 2001 should be credited
with improving the management of the Green Knoll Fire and preventing the suppression costs
from being even higher. The Academy field team was told repeatedly that this partnership
performed almost seamlessly during the incident.

Fast action by BTF management to call inaType 1 IMT, the strategy and tactics utilized by both
the Type 1 and Type 2 IMTs, and the heavy reliance on costly aircraft resources were factors that
helped contain the fire. Had these actions not been taken in such atimely, efficient and effective
manner, total costs most likely would have been much higher. Certainly, some of the values at
risk—residences in the threatened subdivisions—would have been destroyed.

BTF s administrative operations plan lays out budget and finance requirements in advance for
IMTs. The plan helped guide the business conduct during the fire and was credited with
reducing costs, although savings were relatively small compared to the total cost of the fire.

Both IMTs assigned to the fire used daily cost reports to determine when to release resources
during the demobilization process. The team was sensitive to releasing more costly resources
first whenever possible.

The most controversial issue from the Green Knoll Fire concerns the cost-share agreement.
Generaly, participants' shares of the costs are based on either the ownership of acres burned or
the level of firefighting effort. An early version of the agreement set the Forest Service portion
at 85 percent and the State of Wyoming at 15 percent of total costs. The final agreement split the
costs between the Forest Service and the state at 88 and 12 percent, respectively, based on the
ownership of total acres burned and using a total cost estimate of $13.3 million. In addition, the
state paid one-half the daily aviation costs during an agreed upon five days. In total, the state
paid $2.7 million, however, FEMA later reimbursed the state for its share of the costs.

While little of the Forest Service expenditures on the Green Knoll Fire was for “structura
protection,” a significant amount was spent to suppress the fire before it reached the structuresin
the path of the fire. The state paid for “structural protection,” that is, the costs associated with
direct preventive treatment (such as sprinkler systems, foam, gel, and wrapping buildings) for
individual homeowners and for part of the aviation costs. The Forest Service paid for everything
ese

This case study illustrates the following key points:

The fire epitomized the actions that firefighters must take to protect people and property,
and the cost of doing so. Wildland fire suppression costs will continue to rise as long as
more homes are located in or near the forests.

Once a fire escapes in this environment, few opportunities exist to significantly reduce
suppression costs.

The ability to obtain needed national resources can be critical to containing a fire in a
timely fashion.

Cooperative working relationships among federal, state and local agencies can contribute
significantly to effective and efficient fire suppression operations. Especialy significant
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in this case were the joint emergency action plans developed in advance by local
firefighters and the federa agencies, and the joint training exercises based on them.
Complete, expeditious, and responsive communications and information to area residents
had great value in maintaining public confidence and support.

Releasing costly resources in a timely manner can be accomplished without endangering
firefighter or public safety. This opportunity was facilitated by the well developed
interagency firefighting capabilities available locally.

Previously established written guidelines on administrative, budget, and finance practices
provided useful guidance to loca staff, as well asto IMTSs.

Agency personnel need better guidance for negotiating and preparing cost-share
agreements.

ARTHUR FIRE—NATIONAL PARK SERVICE

The Arthur Fire was reported on July 29, 2001, in Yellowstone National Park about three miles
west of the Park’s east gate entrance in Wyoming. Lightning apparently started the fire on July
28 near the top of aridge at 9,000 feet. This area was in an old-growth forest where there were
heavy accumulations of dead and down woody fuels that were dry due to continued drought
conditions. The winds were high, pushing the fire into the tree crowns where it spread rapidly.
The area within the fire perimeter was steep, remote and rugged, requiring significant use of
aerial resources until the fire was contained two weeks later on August 11. The fire burned
2,800 acres and cost an estimated $6.3 million to suppress, about $2,142 an acre.

Approximately 95 percent of Yellowstone is a proposed wilderness area and is managed as such
to maintain its wilderness characteristics. The Park has a performance goa of allowing over 90
percent of its lightning-caused fires to burn naturally, with monitoring and appropriate readiness
but no active suppression. Under less severe burning conditions, Park policies would have
encouraged the use of less aggressive and costly suppression strategies on the Arthur Fire.

Land ownership around Y ellowstone is primarily under the jurisdiction of the Forest Service and
NPS. The Shoshone National Forest borders Y ellowstone in the area of the Arthur Fire, and
some of the threatened residences and businesses were located in that forest. Just outside
Yellowstone's east gate are about 70 residences, several lodges and other businesses, and a
power grid that the Arthur Fire threatened. One of the lodges, the Pahaska Lodge, has historic
significance as Buffalo Bill Cody’ s personal hunting lodge.

The costs of the Arthur Fire were driven largely by conditions outside of management control.
Factors such as weather, topography, the presence of structures, and the threat of the fire
escaping Park boundaries predisposed the fire to be costly regardless of fire managers efforts.
In those areas where managers had more contro—such as planning, preparedness, and the
application of management tools—Park and IMT managers acted in ways that moderated costs.
However, fuels treatment projects recommended in 1998, which included thinning and/or
prescribed burning in the area affected by the Arthur Fire and nine other areas identified as high
fire risks, were never authorized by the Park’s superintendent and were not undertaken because
of objections by Park resource managers.
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The Arthur Fire occurred when fire activity was low in the Park and nationwide. The availability
of resources helped firefighters contain the fire within the Park’s boundaries and, therefore,
avoid additional suppression costs.

The relationships between the Park and the Shoshone National Forest and Park County
Volunteer Fire Department contributed to the efficient management of suppression operations.
Senior Park management involvement was substantial and supportive, leading to thorough
preparation for the Type 1 IMT’s arival. Moreover, the Park’s FMO and assistant FMO are
very experienced with large wildland fires; both are qualified for positions on the Type 1 IMT
that was assigned to the Arthur Fire. The IMT IC also had worked at the Park. The previous
working relationships between the Park staff and the IC, and their knowledge of each others
operationa practices and the unique characteristics of the Park’s terrain and fuel types made
transitions from the Park to the IMT and back essentially seamless and less costly than would
normally have been expected.

In addition to unique knowledge of Yellowstone and its fire management practices, the IMT
brought considerable expertise with it to assist in decision making. The team included a fire
behavior analyst, an incident meteorologist, computer specidist, and a GIS specidist. As a
result, the team had a full range of decision making tools and practitioners readily available to
use as required. The team aso included additional safety officers to help minimize the risks
associated with steep terrain and grizzly bear habitat, and a fully staffed aviation function to
manage the substantial aircraft operation.

Cost issues were not at the forefront of decision making by the IMT. Nevertheless, operational
efficiency seemed to be part of the corporate culture and a point of pride. The WFSA process
forced a daily reevaluation of likely costs, and was one vehicle that brought the IC, agency
administrator, and Finance Section Chief together each day to consider costs in relation to
strategy. The IC considered the WFSA important for this reason, and also because its stipulated
objectives drove fire suppression strategy and thus costs. Costs also factored prominently
(though not exclusively) into demobilization decisions ard, all things being equal, attempts were
made to demobilize the most expensive equipment, such as aircraft, first.

The use of an IBA on the Arthur Fire also enhanced the IMT’ s attention to costs and adherence
to policies, procedures, and internal controls. Although the IBA reported directly to the Park’s
acting superintendent, the IBA believed that it was equally important to coordinate with the IC.
His emphasis was on helping ensure that appropriate attention was given to good business
management practices on the incident.

This case study illustrates the following key points:

Regardless of its level of preparedness, a land unit may not be capable of containing a
fire when it is small. Arthur Fire conditions prohibited an initial attack effort and
predisposed it to be a costly fire from the outset.

Obtaining nationa firefighting resources when needed can be critical to containing fires
in atimely fashion.
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Land unit management’s understanding of fire suppression requirements supported
critical decisons—closing the road and air space—even though they adversely affected
local businesses.

Land units undertaking ambitious fire use programs must take aggressive suppression
actions under certain conditions.

Having the capability to assemble a Type 3 IMT on the land unit can avoid the additional
expense of bringing in an outside team, thereby reducing suppression costs.

Y ellowstone fire management staff’s extensive experience with large wildland fires, and
its ability to concentrate on this fire without being called away to other fires greatly
enhanced its ability to manage the fire.

Different values and priorities between resource program managers and fire management
staff can create obstacles to needed fuels treatments, in addition to those created by
external parties.

SHEEP FIRE—BUREAU OF LAND MANAGEMENT

The Sheep Fire started August 9, 2001, 20 miles north of Battle Mountain, Nevada. The fire was
declared controlled six days later on August 14. It burned 83,673 acres and cost approximately
$2.2 million to suppress, about $26 an acre.

The Sheep Fire occurred within the boundaries of the lands managed by BLM’s Elko, NV Field
Office. Typica of much BLM land, the area affected by the fire is a checkerboard of
ownerships, with approximately equal distribution between BLM and private lands. The land
(both public and private) has been predominantly used for cattle and sheep grazing since the
mid-1800s. However, ranching now accounts for only about three percent of the economy in this
area, as outdoor recreation and mining uses are sharing land. Within this BLM district, there are
220 grazing allotments held by 180 permittees.

Based on the Elko Field Office's FMP, developed in 1998, the Sheep Fire occurred in a fire
management zone designated for moderate suppression. However, the fire seasons since 1998
have been radically more severe than historic norms for the area in the number of fires and acres
burned. In 21 years of fire history (1980 - 2001), 61 percent of the acreage burned occurred from
1999 to 2001. Fifteen of the 20 largest fires aso occurred during this same time period. Of the
7.3 million acres managed by the Elko Field Office, 1.3 million acres had burned in the prior 3
years. Seventy-five of the 180 permittees had experienced partial or full closure of their
allotments because of fire damage. As such, the fire management staff was following a much
more aggressive suppression strategy than the FMP specified.

Four years of drought conditions in the northern Nevada desert created rapid burning conditions
at the time of the Sheep Fire. The primary fuelsin the fire-affected area included sagebrush and
cheat grass. Fire in these fuel types spread rapidly, however, it is comparatively easy to
construct fire line and perform mop-up activities there. The moisture content of the fuels in the
areawas very low at the time of the fire. High temperatures, gusty winds, and low humidity with
little humidity recovery at night cause major fire runs in these fuel types. The graphic below
shows the fire’ s location and pre- and post-fire images and the fire perimeter.
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Figure 4-5: Sheep Incident, Nevada
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During initial attack, there were problems with dispatch and follow-up orders caused by radio
communication difficulties at the dispatch center. Orders for additional resources and support
personnel did not get placed or filled during the first 12 to 16 hours of the fire.

This fire posed minimal risks to structures, with only a few isolated ranches and some industria
plants in the fire-affected area. The IMT proposed to backfire somewhere between 10,000 to
12,000 acres to contain the fire quickly. Nothing in the delegation of authority from the agency
administrator would have prohibited this indirect strategy. However, the local ranchers were
more concerned with the loss of grazing lands than they were with the potentia loss of their
homes and other structures. The Field Office also had concerns about the fire's potential
negative affect on sage grouse habitat and cultural resources, suchas the historic California Trail
that prospectors followed during the Gold Rush. These concerns influenced the IMT to use
direct attack instead. However, this strategy was not successful. The area eventually burned was
essentially the same as it would have been had the backfire strategy been used, but the
suppression and rehabilitation costs were higher.

About haf of the acreage burned on the Sheep Fire was on private land in Lander County. The
county had elected not to enter into an agreement with the State of Nevada for fire protection;
therefore, it shared responsibility for suppression costs with BLM. BLM had an agreement with
Lander County for initial action on fires, but the agreement had no mechanism for recovering
costs from the county once the fire escaped initial attack. The Lander County Battle Mountain
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VFD was used for a brief period (four hours) for structural protection, but provided no additional
physical or financial support. BLM officials did not negotiate a cost-share agreement with the
county because they did not believe that the county could pay for suppression costs. Therefore,
the federal government paid the full cost of suppressing thisfire.

This case study illustrates the following key points:

The inability to obtain resources in a timely fashion can be a major factor in determining
whether afire can be contained during initial attack.

A land unit’s decision not to pursue a cost-share agreement with local cooperators can
place a disproportionate burden on the federal government to pay for fire costs.

Local landowners ability to create pressures that significantly influence strategy and
tactics—and, therefore, costs of a fire—illustrate the need for a cooperative approach to
fire management planning and suppression operations.

Due to more severe fire seasons in recent years, land management agencies, particularly
those with multiple-purpose missions, are taking more aggressive suppression actions to
minimize the size of wildland fires and their impact on the land.

Concern for firefighter safety and the value placed on protecting natural resources can
increase fire costs.

VIRGINIA LAKE COMPLEX—BUREAU OF INDIAN AFFAIRS

In the early morning hours of August 13, 2001, a storm system moved through the Pacific
Northwest. By the time it passed through Oregon and Washington, lightning had ignited 140
fires. Eighteen fires were ignited on the Colville Indian Reservation, which is home to the
Colville Confederated Tribes. Although BIA’s Colville Indian Agency, which has a cooperative
agreement with the Tribe for natural resource management of the reservation’s land, was at 100
percent MEL, the high number of concurrent fire starts quickly drew resources down. Two of
the fires—Virginia Lake and Goose Lake—escaped initial attack by the afternoon of the 13" and
became the Virginia Lake Complex (the Complex). Over the next several days, four other fires
would be added to the Complex. When it was over, the Virginia Lake Complex burned over
74,000 acres and nine houses were lost. Suppression costs were estimated at $25.2 million,
about $339 an acre.

Maintaining good communications was a challenge throughout the incident because of the
communications network dictated by the geographic scope of the fire. The area where the
Virginia Lake Fire occurred contains many ‘dead areas —areas with steep canyon walls and
mineras in the soil—where radios and cell phones cannot operate. In addition, the local
cooperators and the national teams often used different radio frequencies and were unaware of
the other’ s activities.

Managing the fire in a cost-efficient manner was a goal in the delegations of authority for the

Complex. The IMTs, BIA Colville Indian Agency and tribal personnel reviewed costs daily.
However, firefighter safety and protection of structures and tribal resources were the overriding
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considerations in strategy selection. There was more focus on risk and gains from various
actions than on costs.

The primary local cooperator fighting the fire was Fire Protection District (FPD) 8, and its
relationship with the national teams was problematic. The atmosphere on the fire was tense from
the outset as the FPD 8 firefighters were desperately fighting to protect their homes and
livelihoods. District personnel repeatedly reported to the fire without the proper equipment and
were asked to leave. There were conflicts on the fire line between the teams, whose priority was
to keep the fire away from structures, and some of the FPD firefighters who valued the land,
which was their livelihood, above homes and objected to the teams driving the fire onto
rangeland to protect homes. Many FPD 8 members refused to leave the fire lines long after they
exceeded the work-rest guidelines. A number of district people were threatened with arrest if
they did not leave a given area.

Approximately 200 structures, including the St. Mary’s Mission which is considered a cultural
treasure by the Tribe, were threatened during the course of the fire, and keeping the fire away
from them was a primary driver for the suppression strategies selected. A large number of
resources, including expensive air resources, were used to prevent the loss of additional
structures, beyond the nine lost early in the fire, during the later IMT phase of the fire. Many of
the engines, provided as a result of the Washington State mobilization, were large structura
protection engines that are more expensive than wildland fire engines. As the wildland fire
severity increased throughout the nation and the fire management community moved into
national mobilization of resources, resources were drawn from great distances.

The number of resources assigned to the Complex was greater than any of the other case study
fires. At its peak, the Complex was assigned 2,614 people (61 crews, including 550 Army
soldiers), 15 helicopters, 131 engines, 25 bulldozers, and 44 water tenders. The Type 1 IMT
could not keep pace with the record keeping for this vast amount of resources. As a result, the
demobilization process was delayed, causing unneeded resources to be charged to the fire and
preventing them from being reassigned to other fires.

The cost-share agreement between BIA, the Washington State Department of Natural Resource,
and the Washington State Military Department was for the period August 13-31, 2001. The
terms of the agreement required the Washington State Military Department to pay for al
resources ordered through the Washington State Fire Resources Mobilization Plan during the
period August 14-23, 2001. For the remaining resources, costs were shared on the basis of
“Negotiated Percentage of Effort,” based on daily activity, by jurisdiction. BIA’s negotiated
percentage was 95 percent, and Washington State DNR'’ s was 5 percent.

This case study illustrates the following key points:

Agency missions and land use goals have a large impact on firefighting objectives, as
outlined in the delegation of authority, and on suppression strategies and costs.

Difficult relationships between IMTs and local cooperators can divert the IMT’ s time and
energy away from the primary task of suppressing the fire and cause them to underutilize
local knowledge and experience.
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The business management functions of fire suppression activities must keep pace with the
size and complexity of the fire to ensue timely mobilization and demobilization of
resources.

Agency personnel need better guidance for negotiating and preparing cost-share
agreements.

MOOSE FIRE—FOREST SERVICE

On August 14, 2001, a lightning storm crossed the mountains of northwestern Montana and
ignited more than two dozen fires on the Flathead National Forest and adjacent lands. One of
these fires was the Moose Fire. The fire migrated into Glacier National Park, which adjoins the
Flathead on its eastern boundary, about two weeks after it ignited. Over the seven week period,
the fire consumed more than 71,000 acres, demanded the attention of local and national media,
and cost about $20 million to suppress. It was the largest wildland fire on Forest Service lands in
2001, and it took the longest to contain and control. However, the Moose Fire was not the
costliest fire. The cost per acre was only about $275, among the lowest of the 2001 Forest
Service large fires.

The land affected by the Moose Fire included those managed by two federal agencies (Forest
Service and NPS), a state forest managed by the Montana Department of Natural Resources and
Conservation, and private lands. The fire occurred on lands with little community interface,
although there were isolated structures that were defended by both federal firefighting forces and
local county volunteer fire staff. Small communities, such as Home Ranch Bottoms and Apgar,
and private in-holdings along the north shore of Lake McDonald were at times perceived as
threatened by the fire, but no structures were lost.

For the first time in many years, the Flathead's fire preparedness was fully funded, staffed and
equipped. At the time of the fire, however, many of these resources had been diverted to other
fires either locally or regionally. Three days into the fire, Flathead's FMO was assigned to an
IMT out of the state, somewhat disrupting local management continuity, even though other
experienced staff outside of fire management filled in on his behalf. Over the sevenweek
duration of the Moose Fire, IMT continuity was tested as five IMTs transitioned in and out.

Until the fire entered the Park, the strategy was to minimize fire size while acknowledging public
and firefighter safety first, protection of property second, and resource objectives third. The Park
staff, however, wanted to allow the fire to burn naturally as much as possible because of its
location in aremote area with minimum resources at risk. The Park had direct responsibility for
structural protection of buildings on private land near Lake McDonald within the Park
boundaries. Structural protection of these buildings increased fire costs by about $400,000, but
use of minimal suppression tactics in the Park lowered suppression costs by an undetermined
amount.

Flathead County’s fire and emergency services provided structural fire protection on private
lands on the west side of the North Fork of the Flathead River. However, the county refused to
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participate in delegations of authority to the various ICs or to participate in a forma unified
command.® Instead, the county established and maintained a separate incident management plan,
incident command post, and organizational structure; conducted a separate planning process; and
managed a separate process for ordering resources and implementing tactics.

On several occasions, the second IC incorporated the county into his command structure,
assigned the county responsibility for structure protection, and identified county resources as part
of the tactical plan to protect private property. However, the third IC did not establish a similar
relationship with the county. Moreover, his IMT opposed some of the actions planned or carried
out by the county, believing that they were unnecessary and unsafe. Conversely, a county
official believed that the Forest Service “demonstrated a total disregard for the public's safety
and well being” by abandoning the North Fork Community and relocating the fire base camp
from in front of the fire to behind the fire (from North Fork to Columbia Falls).

The lack of cooperation between the county and the Forest Service is not new. The county
believes that, while it can work with a unified command, it cannot legally delegate its
responsibilities to the Forest Service. The Forest believes, however, that a delegation of
authority is necessary to provide overal management and accountability for public safety and
private property protection.

The single most important factor that affected the fire' s total cost was the escape of the fire from
initial attack and the inability of the IMTs to contain the fire in its early stages. While the fire
would have been difficult to suppress fully under the best of circumstances, there was some
evidence that opportunities existed to improve the chances of containing the fire early in its
development:

Initial attack reinforcements from off-Forest were not ordered following the lightning
storm of August 14. With multiple fires and serious drawdowns of regiona and national
resources for other fires, reinforcement orders and other steps, such as placing dozers or
local fire engines on standby, might have improved resource availability for the Moose
Fire.

Expanded dispatch was not implemented. As a result, dispatching of ground and air
resources, media and public inquiries, and ordering for the Moose and nearby fires
became the responsibility of an already busy existing dispatch organization.

There was a period of about two hours between the initial report of the Moose Fire and
the time the first air tanker was diverted to it from a nearby fire. By then, the fire had
grown to 20 acres and airdrops made thereafter were reported to be ineffective. Also,
smoke and terrain were a safety hazard. Had air tankers been diverted to the Moose Fire
sooner, there is a possibility that the fire could have been contained during initial attack.
After the first few days, the fire spread so fast at times that none of the teams could keep
up. Emphasis on suppressing another nearby fire occupied management’s attention

3 The county contends that a formal unified command was never established while the Forest Service believes that the
delegations of authority constituted such a command.
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during this critical period. After that, indirect attack and marginal containment was the
best anyone could hope for.

In the early stages, no one in charge seemed to be thinking a few days ahead and
deploying forces where there might be an opportunity to slow or stop the fire's forward
progress. Assigning a Type 1 IMT earlier in the incident could have improved the
chances of keeping the fire small.

This case study illustrates the following key points:

Opportunities to contain the fire during the initial attack and its early development may
have been lost due to delays in air support and use of inexperienced personnel.
Management continuity could have been improved had the IMTs been allowed to remain
on the fire longer than the 14 days allowed under current policy.

Difficult and complex interactions among the National Forest land unit, the state, IMTS,
and Flathead County officias illustrate the chalenges of making full use of local
resources in fire suppression efforts and conducting the landscape-scale planning called
for by national fire management policies and plans.

Greater management experience and availability of air support during the early stage of
this fire may have improved the chances to suppressit during initial attack.

STAR FIRE—FOREST SERVICE

On the morning of Saturday, August 25, 2001, a fixed-wing reconnaissance aircraft reported a
wildland fire on the Eldorado National Forest, about an hour’s drive west of Sacramento,
Cdlifornia. Although it was never confirmed, the Star Fire was assumed to be human-caused.
By the time it was brought under control 19 days later, this fire had consumed about 17,500 acres
on two nationa forests—the Eldorado and the Tahoe. It cost about $28.2 million to suppress,
making it the most costly wildland fire in 2001. However, its per-acre cost of $1,611 was mid-
range.

On the day that the Star Fire ignited, extremely dry, heavy fuels, low relative humidity, warm
temperatures, and steep slopes (greater than 80 percent) combined to establish conditions
conducive to a large wildland fire. The fire never posed a threat to a community-interface area.
However, severa factors left the Forests with no option other than to aggressively suppress it:

The Forest Service's policy requires that all humant caused fires be suppressed.

During the first few days, the fire burned over 3,600 acres of private commercia
timberlands within the Forest’'s boundary. According to the Eldorado’'s FMP,
“suppressing fire aggressively is the highest priority on private lands and public lands
adjoining private lands.”

The January 2001 Sierra Nevada Forest Plan Amendment—which amended the land and
resource management plans of 10 National Forests including those of the Eldorado and
Tahoe—Ilimits the use of fire-use firesin these areas.
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Protecting highly valued natural resources at Tahoe, including the northern-most native
population of Giant Sequoia trees, old-growth sugar pine trees, rust-resistant sugar pine
populations, and threatened and endangered species habitats became a primary concern.
Loca and media expectations were that the fire would be suppressed in the shortest time
possible.

The lack of the right resource (a Type 1 helicopter) at the right time prevented a successful initial
attack. A Type 1 helicopter to assist in the initial attack did not arrive until more than 10 hours
after the Forest initially requested it, and 5 hours after the fire began making a significant run.

Concern for firefighter safety shaped suppression strategies and the eventual size and cost of the
fire. Direct line construction along the fire's northeast perimeter was halted as a safety
precaution after a faling tree injured a Hotshot crewmember. The method of suppression then
shifted from primarily direct attack to indirect attack. For instance, a decison was made to
locate the control line some distance away from the fire's active edge and to use a burnout to
consume the fuel between the edge of the fire and the contral line.

Once the fire overwhelmed initial and extended attack and became large, there were few, if any,
opportunities to significantly reduce costs. Very steep and unsafe terrain often made the
placement of ground crews at critical sitesimpossible, and the IMT relied on the extensive use of
Type 1 helicopters to successfully stall the fire's advance on two occasions. Almost 25 percent
of the fire's cost was for aircraft, primarily Type 1 helicopters.

The three WFSAS prepared for this fire seemed to have no influence on controlling costs. The
first significantly underestimated the final fire size, the second significantly overestimated the
fina fire size, and the third, prepared two days before the fire was contained, was not needed. In
addition, the strategy to suppress the fire was developed by the Type 1 IC independent of the
applicable WFSA. The ineffectiveness of the WFSAS as decision making tools could be traced,
at least in part, to the inexperience of the agency staff tasked with preparing them.

This case study illustrates the following key points:

No matter how well prepared a federal land unit may be, a few unwanted fires—such as
Star—will escape initial and extended attack, especially where extremely hazardous fuels
exist.

Availability of key resourcesis critical to a successful initial attack.

The WFSA, which is designed primarily to justify ordering an IMT and help select
appropriate firefighting strategies, has limited value in setting meaningful cost goals or
limits for fires as large as Star.

Although a large fire may not threaten the human interface, it can be costly to suppress if
other conditions, such as protection of natural resources, exist.

Appropriate concerns for firefighter safety can increase fire suppression costs.

Once a fire overwhelms initial and extended attack and becomes large, there are few
opportunities to significantly reduce management costs.
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THE 2002 FIRE SEASON—THE HAYMAN FIRE

The Hayman Fire ignited on June 8, 2002 on the Pike National Forest, about 40 miles south of
Denver. It became the largest fire in Colorado history, burning over 137,000 acres. The fire
burned 133 residences, one commercia building, and 466 outbuildings. In addition to numerous
communities, it threatened significant infrastructure, including a major watershed for Denver,
and recreation areas. On June 21, Academy staff visited the southern ICP of the Hayman Fire
while suppression operations were still underway.* Academy staff attended briefings throughout
the day and had discussions and interviews with several members of the Type 1 IMT managing
the fire, including the IC.> This was the second Type 1 team assigned to the fire.

The Hayman Fire faced several of the same issues found on the six case study fires. Privately-
owned property within the boundaries of National Forests in the Colorado Front Range are
extensive. The IC indicated that this was probably the most complex fire he had ever fought,
partly because of the extensive community interface. During the course of the fire, thousands of
residents were evacuated. The large community interface presence limited the team’s decision
gpace for developing aternative strategies on this fire. At the time of the Academy’s visit,
firefighters had some defensible control lines, but houses were both inside and outside those
lines. The IMT s discussions included the option of sacrificing houses to save houses. Another
complicating factor in the development of suppression strategies was the large number of local
cooperators. When the IMT arrived at the fire, there still was a lot of suppression activity that
was not tied into the IMT. The IMT had to bring the other cooperators into its fire organization
and planning.

There were some problems with GIS support during the IMT transition. The first IMT had three
GIS specidlists, but the second IMT had nore. When the first IMT left, so too did al the GIS
support. As a result, the incoming team was “hustling” to obtain the necessary GIS support
during the first couple of days after it took over the fire. Even after its GIS support was
operational, the second IMT did not have the same capability as the first team. Agency
management became frustrated when it could not obtain from the second IMT the same type of
information that the first team provided.

This is the third fire season that I-Suite has been available for use on large fire incidents. Both
IMTSs assigned to the Hayman Fire used I-Suite. Although the Finance Section officials that the
Academy staff interviewed had some problems with the system during the fire, it was able to
make the necessary corrections. People, rather than system, problems appeared to be of greater
concern to the Finance Section at the time of the Academy staff’s visit. A large number of VFD
resources had not checked in with Finance to provide the proper documentation to get paid. In
addition to creating future problems for the state, which pays the VFDs, Finance was not able to
capture those costs.

“ Dueto the size of the fire, three IM Ts were assigned to the fire at the same time, reporting to an Area Command.
° The IMT in command at the time of the Academy staff’s visit was the same team that was assigned to the Arthur
Fire.
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Firefighters contained the fire on July 2, 2002. As of August 8, the fire has cost an estimated
$39.1 million. BAER activities continue on fire-affected areas. This fire was considerably
larger, more expensive, and more complex than any of the six 2001 case study fires studied by
the Academy. Ye, it illustrated similar points regarding difficulties of controlling costs during a
fire and providing smooth transitions between IMTs.

PRINCIPAL COST THEMES

From the case studies and other research, the Academy field teams identified 16 principal themes
that are driving up the cost of wildland fire suppression. The themes were reviewed and refined
by the Panel at its second meeting in May 2002 and are summarized below.

Fuels Build-Up. The build-up of fuels, particularly in the western states, is the primary
factor driving fire costs. Heavy fuel concentrations result in large fires that are more
difficult to control, not only because of their size and intensity, but also due to the
difficulty of building fire lines through large fuel accumulations. Heavy fuels also
increase firefighter risk and limit strategic alternatives.

Community Interface. Because of the significant rise in the number of areas where
human habitation intermixes with forested areas, federal agencies are increasingly
employing suppression strategies intended to avoid loss of homes and other structures on
private lands, as well as infrastructure vital to interface communities, such as power lines
and communication towers. Loca public expectations typicaly are that these resources
will be protected regardless of cost or whether the loca community or individual
landowners have exercised due diligence to implement wildland fire mitigation programs.
The strategies, tactics and firefighting resources used to protect these resources from
wildland fire are generally much more costly than those for protecting the federa land
unit’s natural resources.

Natural Resource Protection. Public values and concerns coupled with increased
scientific understanding of the functioning of natural ecosystems and their components
have placed a high priority on the protection of natural resources. As a result, agency
administrators and/or IMTs must identify, locate, and incorporate natura resource
concerns—such as wilderness and roadless areas, sites where cultural heritages are to be
preserved, and threatened and endangered species—into their suppression responses.
Protecting these resources can significantly increase the cost of suppressing a wildland
fire.

Cost Sharing. In general, cost sharing between state/local governments and the federa
government was inconsistent and generally favored state and local governments.
Sometimes costs were shared and sometimes they were not, even though a significant
amount of federal effort and resources had been expended to protect private lands and
structures. Some local governments are not part of cost-sharing agreements because
there is a perception that they are unable to pay for the services rendered.
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Cost-Saving Incentives and Accountability. There are few incentives for land units to
achieve cost savings in wildland fire management or in land management practices in
general. Although the WFSA provides managers with a tool for assessing a broad range
of wildland fire suppression strategies to accomplish their goas, other factors, such as
protecting the human interface, often mean that only aggressive, more costly strategies
are analyzed without formal consideration of less costly alternatives. Moreover, while
land unit and fire managers interviewed expressed an ethic of cost consciousness, it was
unclear as to who was accountable for managing the costs of wildland fires.

Land and Fire Management Plans. LMPs and FMPs for many land units have not been
revised to alow for the use of wildland fire for natural resources purposes. However, in
some cases, even land units with fire use options in their plans are taking more aggressive
suppression action because of the fuels build-up, increased fire intensity, community
interface, and natural resources at risk.

Pre-Attack Planning. Using current technology, there is room to improve pre-attack
planning by mapping infrastructures, pre-selecting incident facility locations, and
planning to ensure reliable incident telecommunications.

Land Unit Preparedness. Land unit preparedness, even at the highest levels, cannot
prevent some fires from escaping initia attack. However, having a Type 3 team at the
local land unit can (1) improve the overall success rate of catching fires during initial
attack because there is an increased capacity to effectively manage fires; (2) expedite and
increase the efficiency of IMT transitions; and (3) return the responsibility for managing
afire back to the local land unit more quickly.

Firefighting Resources. When a land unit experiences multiple fires in a short time
period, local forces may not be able to effectively initial attack all fires. Under these
conditions, some fires may escape initial attack and become large. Similarly, during
periods of heavy mobilization nationally, firefighting resources may be depleted to the
point that initial attack is delayed on new fires and large fires are understaffed.

Risk Assessment and Management. The increased emphasis on public and firefighter
safety and protection of structures threatened by fire increased costs on most of the fires
reviewed. The availability of sophisticated decision support tools and their use in
assessing risks varied from fire to fire. In the interest of safety, some land unit and IMT
officials said they took less aggressive and more costly approaches to suppression than
they might have in prior years. The Academy supports the increased emphasis on safety,
but policy makers need to acknowledge and accept that such emphasis, as well as
aggressive strategies for structural protection, contribute to higher fire suppression costs
overall.

IMT Transitions. Transitions between IMTs should be well managed to help make the

best use of IMTs and to shorten the time they are required on the fire. However, even
smooth transitions between IMTs may not provide optimal continuity and efficient use of
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resources. Greater flexibility in applying the 14-day rule for IMT rotations could
improve management continuity and avoid unnecessary and potentially disruptive
trangitions. In addition, improvements in WFSA, ICARS, and other management support
systems may be needed to facilitate IMT transitions.

WFSA. The WFSA—as the primary decision support tool used to evaluate alternative
suppression strategies in terms of their goals and objectives, costs, and impacts on the
land management base—is not producing the desired results and improvements are
needed. Except for the Arthur Fire and the Moose Fire (once the latter entered National
Park land), the WFSASs for the case study fires had only one strategy or the strategies
were very similar and were generally for aggressive suppression. Selected alternatives
sometimes missed the final size and cost of the fire by afactor of four to five. Moreover,
improvements and resources on nonfederal lands are not given a monetary value in the
current WFSA process.

National and Regional Contracts. The current system used to establish national and
regional contracts, as well as the rationale used to determine whether to use contractor-
owned instead of government-owned goods and services, are episodic and could benefit
from a systematic reevaluation. Options for using state contracts may be desirable in
some cases. The reimbursement protocols for California crews—24/7 portal to portal®—
is spreading to other states and is becoming a morae and equity issue with federal
firefighters.

Business Management. In many cases, IMTS business management functions are
performed manually, which limits their ability to analyze and use cost and resource data
in the complex tasks associated with day-to-day management of the fire. Manual records
impose burdens on the agencies that have to reenter data in various systems to record
costs and reimbursements. Moreover, they limit opportunities across agencies to compile
uniform cost data for oversight and accountability purposes. Timely adoption of a
standard business software approach (across agencies) for use on large fires could
substantially enhance agencies' abilities to monitor and control costs.

Performance and Productivity. The onsite performance and productivity of wildlard
fire teams and crews in general is commendable. However, the performance and
productivity of some crews on certain fires was identified as a concern. Currently, there
IS no consistent approach to assess the performance and productivity of contract or
agency crews. Consistently developed and applied performance expectations and
productivity measures are needed to effectively address unevenness of crew performance
and productivity.

Workforce. The availability of federa staff with fire expertise has dwindled as agency
employee participation in fire-related programs has declined. Aswell as limiting the size
of the pool for firefighting positions, shortages are now aso occurring in fire support

® Nonfederal California firefighters are paid 24/7—from the time that they are dispatched until they return. This
generates not just more hours, but also more overtime hours and pay (at time and a half rates).
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functions such as timekeepers and status check-in recorders. The result, increasingly, is
to have to draw these staff from national sources resulting in the additional costs and
delays associated with obtaining out-of-area resources.

These cost themes will be addressed throughout the rest of this report.
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Box 3-1. Incident Command System Functions®

Command and General Staff: Establish priorities and implementation strategies, monitor
safety, and perform liaison and information functions.

Operations: Manage the suppression and rescue elements of the Incident Action Plan.
Planning: Collect, evaluate, and distribute data about the incident.
L ogistics: Provide services and support needs related to the incident.

Finance/Administration: Track al incident-related materials and costs, provide timekeeping
payroll services.

This management/organizational structure evolves in complexity or increases in size
commensurate with the fire. As the size and complexity of a fire increases, staff and equipment
are added to each of these areas based on workload needs.

First efforts to suppress a wildland fire occur during initial and extended attack. A key feature of
initial/extended attack is that incident command is still provided by the local land unit. On small
fires, the IC may perform all of the command and general staff functions. As the fire grows,
additional positions will be added to the ICS structure. If extended attack efforts fail to contain
the fire, the fire is declared uncontrolled and an IMT may be ordered to manage the fire.

Many factors determine the complexity of a fire, such as location, topography, size, fuel type,
weather, threats to life and property, values at risk, political sensitivity, and jurisdictional
boundaries. Fire complexity is defined by type. A Type 5 fireisthe least complex and typically
requires two to six firefighters. A Type 1 fire is the most complex, requiring the full
complement of the nation’s most experienced command and general staff experts.

A fire's type dictates the level of ICS qualifications needed. Through training and experience,
firefighters become qualified to hold positions with increased responsibility and authority on
increasingly complex incidents. A Type 3 incident requires that the IC be Type 3qualified.
Likewise, aType 1 Incident requires a Type 1-qualified IMT.

The land unit and its chief administrator (referred to as the agency administrator or AA) are
responsible for determining the complexity of a fire, and therefore the type of IMT needed to
manage the incident. For smaller fires, the land unit uses its judgment regarding the
management structure needed. Once a fire escapes extended attack, however, the land unit
prepares an Incident Complexity Analysis, which is part of the Wildland Fire Situation Analysis
(WFSA) (described later in this chapter and in Chapter 5) to determine the incident complexity
and type of team needed. The anaysis consists of sdlecting “yes’ or “no” to a series of

1 Westbrook, Garner, Wildland Fire Suppression and the Incident Command System
http://www.pfmt.org/fire/wildland fire.htm
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statements for eight factors. The number of “yes’ responses determines whether a factor is
positive or negative, which determines the complexity of the fire and, thus, the type of team
needed. Box 3-2 shows the eight factors used in the analysis and examples of conditions used to
assess each factor. Table 3-1 shows how the analysis of these factors trandates into the
designation of incident and IMT types.

Box 3-2. Eight Incident Complexity Analysis Factors and Sample Evaluation Statements

A. FireBehavior E. Ownership
Burning index predicted to be above the 90 Fire burning or threatening more than one
% level jurisdiction

Potential exists for “blowup” conditions
(fuel moisture, winds, etc.)

Crowning, profuse or long-range spotting
Westher forecast indicating no significant
relief or worsening conditions

. Resour ces Committed

200 or more personnel assigned

Three or more divisions

Wide variety of specia support personnel
Substantial air operation

Majority of initial attack resources
committed

. Resources Threatened

Urban interface

Developments and facilities

Restricted, threatened or endangered
species habitat

Cultural sites

Unique natural resources, specia
designated zones or wilderness

Other specia resources

. Safety

Unusually hazardous fire line conditions
Serious accidents or fatalities

Threat to visitor safety from fire and
related operations

Restrictions/closuresin effect or being
considered

No night operations in place for safety
reasons

Potential for claims (damages)

Different or conflicting management
objectives

Disputes over suppression responsibility
Potential need for unified command
External Influences

Controversia wildland fire management
policy

Pre-existing controversies/relationships
Sensitive media rel ationships

Smoke management problems

Senditive political interests

Other externa influences

. Changein Strategy

Change to a more aggressive suppression
strategy

Large amounts of unburned fuel within
planned perimeter

WEFSA invaid or requires updating

. Existing Command Team

Worked two operational periods without
achieving initial objectives

Ineffective organization

Overextended mentally and/or physically
Incident action plans, briefings, etc.
missing or poorly prepared

21




Background and Research

Table 3-1. Fire Complexity and IMT Relationships*

Fire Complexity IMT Required
Relationship to IMT
Incident Type Eight Analysis Tvoe Description
Factors** yP

Up to 44 Command and General

1 3factorsare rated 1 Staff support and subordinate

positive positions.

Nationally mobilized.
Up to 27 Command and Genera

5 ;e\e’\g etg ?)T)gt];\ag ors 5 Staf.f_, support and subordinate
positions.
Regionally or nationally mobilized.
Up to 10 staff working with the IC
for an extended attack. Up to 100

3 Informal assessment 3 firefighters.
Locally mobilized.
An |C with alimited management
support structure.

4 Informal assessment 4 Up to 20—probably not over 50—
firefighters.
Locally mobilized.
An |C without a management
support structure.

S Informal assessment 5 Up to 10 firefighters.
Locally mobilized.

* This is a simplification of the process. The eighth factor, Existing Command Team, is considered separately
from the others. For example, for a Type 2 team designation, there must be fewer than three factors rated positive,
but the Existing Command Team factor must be negative.

** The eight analysis factors are described in Box 3-2.

INITIAL AND EXTENDED ATTACK

When a wildland fire is reported, the loca land unit is responsible for mounting an initial attack
effort. The number and type of resources dispatched to the fire depend on several factors,
including access, fuel type, limitations on equipment use, and fire danger. Another critical factor
is the availability of resources to respond. If multiple fires have ignited, initial attack resources
may be stretched too thin to effectively suppress al of the fires. This occurred on the Moose
Fire and Virginia Lake Complex.

Many wildland fires occur on or near jurisdictional boundaries. For example, a National Forest
can have another Forest, a National Park, or BLM land adjacent to it. Or, state, local and private
lands can surround or be contained within a federal land unit. All six fires the Academy field
teams examined involved multiple jurisdictions, and five of the six involved private lands.
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Where multiple jurisdictions are involved, local cooperators are often the first ones to respord.
Throughout the country, land management agencies enter into mutual-aid agreements with state
and local cooperators to coordinate response efforts. These agreements establish each party’s
roles and responsibilities within a designated geographic area and who pays for those efforts. In
some places, they specify that federal agencies have initial attack responsibility on state or
private land, and vice versa, based on the juxtaposition of initial attack resources. For example,
the western portion of the Colville Indian Reservation, where the Virginia Lake Complex
occurred, is a dgnificant distance from the principal Bureau of Indian Affairs (BIA) fire
suppression stations. BIA has a mutual-aid agreement with the Okanogan Fire Protection
District 8, which has fire protection responsibility for private property in that part of the
reservation, to also protect Indian-owned properties. In exchange, BIA provides equipment to
the District.

Initial Attack

The first person to arrive at a fire serves as the 1C until someone more qualified arrives. The
initial attack IC is responsible for performing all command and general staff functions until
incident complexity dictates the need to delegate these responsibilities.

The IC develops an Incident Action Plan (IAP) to determine how best to suppress the fire. In the
early phases, the IAP is usualy not written. Plans and decisions are communicated orally in
crew briefings. The IC is guided by his’/her knowledge of the land unit’s land management plan
(LMP), fire management plan (FMP), and local restrictions in effect, such as where retardant
should not be dropped because of threatened and endangered (T&E) species habitat. Ultimately,
the IC documents the initial attack actions.

For any wildland fire, providing for firefighter and public safety is the most important objective
the IC considers when determining appropriate initial attack strategies. Other factors include
such things as current and predicted weather and fire behavior, values at risk, and the resources
available. “Prompt, decisive action during the early stages of afire often determines the success
or failure of the initial attack.”?

There are two primary fire control strategies. direct attack and indirect attack:

Direct attack is where efforts to control the fire, including line construction, are
conducted at the fire's perimeter. This strategy is used when the fire perimeter is
burning at low intensity and fuels are light, which permit safe operation at the fire
edge. It is often used when high value resources or improvements are threatened.
Indirect attack is used on fast spreading or high intensity fires and uses natural or
constructed fire lines or fuel breaks and favorable topography. The control line in
this case may be located a considerable distance from the fire's edge. Intervening
fuel is usually backfired.

2 Fireline Handbook , NWCG Handbook 3, PMS 410-1, NFES 0065, January 1998, p.6.
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Table 3-2 lists the advantages and disadvantages of each strategy.®

Table 3-2. Advantages and Disadvantages of Primary Fire Control Strategies

Strategy

Advantages

Disadvantages

Direct Attack

Burned areais kept to a minimum.
It is the safest place to work.
Firefighters can usually escape
into the burn area.

Full advantage is taken of burned
areas.

It may reduce the possibility of the
fire moving into the crowns of
trees or brush.

It eliminates the uncertain
elements of burning out or
backfiring.

Heat, smoke, and flames may hamper
firefighters

Control lines can be very long and
irregular because they follow the edge
of thefire.

Firefighters may accidentally spread
burning materia across the control
line.

It does not take advantage of natural or
existing barriers.

There usudly is more mop-up and
patrol required.

Indirect Attack

Firefighters can locate the control
line along favorable topography.
It takes advantage of natural or
existing barriers.
Firefighterswork away from
smoke and heat.

There is more time to construct
line.

It alows firefighters to construct
line in lighter fuels.

There may be less danger of
sopovers.

More acreage will be burned.

It may be dangerous to firefighters
because they are some distance from
the fire and cannot observeit.

The fire may cross the control line
before the area between the fire and the
lineis burned out.

Burning out may leave unburned
idands.

The dangers of burning out or
backfiring come into play.

It fails to take advantage of line that
has already burned out.

Extended Attack

ICs can order resources as necessary. When an IC orders additional resources above those
dispatched on initia attack, the incident goes into extended attack. Extended attack incidents are
generally less than 100 acres, except in the case of rangeland fires, which generally burn faster.

Extended attack fires are usually Type 3 incidents. Some land units have a local Type 3 IMT to
handle these incidents. Other units put together a local Type 3 organization as the need arises.
Local cooperators are often members of these teams. The IC must build an ICS organization
commensurate with the incident’s complexity. Usually, the first staff positions to be assigned are

3 Sandards for Fire and Aviation Operations 2001, Department of the Interior Bureau of Land Management, April

2001, pp. 139-140.
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an operations position, a plans position, one or two logistics positions, a finance officer, a safety
officer, and division* supervisors.

The land unit’s fire management officer (FMO) monitors initiadl and extended attack either on
site or by radio. The land unit’s agency administrator would probably be aware that an initial
attack effort was underway only if there was a problem. Standard operating procedures are in
place that indicate when the agency administrator and FMO are notified of a fire. Extended
attack usually lasts for two to four operational periods, during which time the fire is contained,
controlled and mopped up. (Management of a fire is usually organized around two 12-hour
operational periods—for example, 6 am. to 6 p.m. and 6 p.m. to 6 am. the next day.)

The Need for a Wildland Fire Situation Analysis

If extended attack is unsuccessful, the agency administrator is required to complete a WFSA.
“The WFSA is a decisionmaking process in which the agency administrator or representative
describes the situation, establishes objectives and constraints for the management of the fire,
compares multiple strategic wildland fire management alternatives, evaluates the expected
effects of the alternatives, selects the preferred alternative, and documents the decision.”

Severa individuals participate in developing the WFSA because it requires knowledge of many
facets of the land unit’s operations. In particular, good understanding of the goals and objectives
in the agency’s LMP and FMP is necessary. Expertise in fire behavior and fire suppression also
is required. The WFSA, which can be prepared manually or in automated format, contains
several magjor sections, described in Box 3-3 below.

* The perimeter of afire is divided into divisions, geographic areas of operation under the supervision of a division
supervisor. Divisions are established when the number of resources exceeds the span of control of the Operations
Chief. Thesize of adivision isdetermined by the terrain, fuels, fire behavior, and access.

® Bunnell, David and Zimmerman, Thomas, Wildland and Prescribed Fire Management Policy Implementation
Procedures Reference Guide, August 1998, p. 71.
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Box 3-3. Major Sections of the Wildland Fire Situation Analysis

Fire Situation describesthe fire size; fuel condition; current and forecasted fire behavior; current and
forecasted weather; and suppression resource availability.

Objectives defines the priorities and assigns weights to four key factors—safety, economic,
environmental, and social.

Alternatives lists the aternative strategies for fighting the fire. It also describes the desired and worst-
case outcomes, including the probability of success, fina fire size, and the time to contain/control.

Suppression Costs lists the estimated resources and corresponding costs for undertaking each
aternative.

Impact on Resour ce Values identifies the resources that will be affected using each aternative and an
estimated dollar loss for those resources.

Comparison of Alternatives/Decision Tree compares the compliance with objectives and financia
impact of each alternative and computes a score for each.

Decison Summary describes the strategy selected and the rationale for the decision.

Perhaps the most important aspect of the WFSA is that agency administrators can develop and
consider more than one suppression strategy. This is important because the WFSA process is
designed specifically for comparing and weighing significantly different aternatives, including a
least-cost one. The process allows agency administrators (and ICs who are so inclined) to go
beyond their experiences and examine afull set of reasonable or plausible strategies.

Some of the alternatives included in the WFSASs for the six case study fires included:

full suppression (or minimize fire size)

minimize fire size while providing minimum suppression damage

protect high value areas (concentrate efforts on protecting specific high-value areas,
improvements, trails, and corridors)

modified suppression (use fewer resources and natural boundaries to keep
suppression costs moderate and produce “fire use” benefits)

indirect attack

direct/indirect attack
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The WFSA provides the overall strategy and parameters for managing the incident. Also, as part
of the WFSA process, the agency prepares an Incident Complexity Analysis that determines the
level of qualifications needed for the IMT.®

Type 1 teams are mobilized according to national procedures, which are managed by te
National Interagency Fire Center (NIFC) located in Boise, Idaho. Type 2-teams are managed by
the Geographic Area Coordinating Centers (GACC). ’ Both Type 1 and 2 teams are ordered
through the appropriate GACC.

Of the six fires the Academy staff examined, five required Type 1 teams. The Arthur, Green
Knoll and Star Fires ordered Type 1 teams during initial attack operations. The Moose Fire and
Virginia Lake Complex first ordered Type 2 teams and subsequently ordered Type 1 teams.
Only the Sheep Fire was contained using a Type 2 team. Before discussing the IMT phase of a
wildland fire, it isimportant to first understand what a Type 1 team is and the skills it bringsto a
fire suppression effort.

EVOLUTION OF THE TYPE | INCIDENT MANAGEMENT TEAM

Large wildland fire suppression is a complex operation that requires a highly specialized
management organization. Type 1 teams have the capacity to manage the most complex
wildland fire incidents, sometimes involving over 2,000 people and hundreds of pieces of
equipment. At the beginning of the 2002 fire season, there were 16 Type 1 IMTs throughout the
country. The size and composition of these teams have changed dramatically over the last 30
years. Larger, more complex fires of longer duration, coupled with a diminished capacity within
local land units to support large fire operations have resulted in the development of larger teams
with more specialized capabilities.

In the mid-1970s, before the implementation of ICS, “short” teams consisting of a Fire Boss,
Line Boss, and Safety, Service, Plans and Finance Chiefs were used. When sent to a fire, the
“short” teams would absorb the existing fire organization and order additional capability as
needed. An agency administrator could choose between ordering a “short” or “long” team. At
that time, “long” teams consisted of about 20 individuals.

During this period, most fires were single jurisdiction; wildland fires that affected communities
were rare outside California, and most fires were contained in 710 days. Teams were not
usually dispatched out of their geographic area or outside of the sponsoring department.

By the early 1980s, due in part to the implementation of ICS, team size and configuration began
to standardize, and by 1985 most GACCs had formed interagency teams. Many included state

® Sometimes an agency will order a Type 1 team immediately based on the initial assessment of the fire because it
recognizes that the fire will become a Type 1 incident. In the Arthur Fire, the Park did not mount an initial attack
but instead ordered a Type 1 team.

" There are 11 GACCs located throughout the country. The federal land management, state and local government
agencies established the GACCs to coordinate and facilitate the movement of wildland firefighting resources within
identified geographic areas.
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and other governmental personnel. By the end of the decade, long duration fires and
community-interface fires were common; fires were becoming more complex in general and
were often multi-jurisdictional. At the same time, federal agencies were experiencing major
workforce reductions. Consequently, local land units were losing their ability to provide fire
suppression support. As a result, team size began to grow to better manage these fires and
reduce the impact on the loca units. Box 3-4 shows examples of complexities in fire
management operations that have driven the evolution of the Type 1 team.

Box 3-4. Examples of Fire Management Complexitiesthat Evolved Since the 1970s

Wildfires affecting communities

Fuels build-up

Long duration fires

Multi-jurisdictional fires

Large-scale mobilization and demobilization

Complex aviation operations, often over populated areas

Extensive use of data and technology (information technology, remote sensing, global
positioning system (GPS), geographic information systems (GIS), fire behavior forecasting,
generd use of computers for many applications on incidents)

Human resource and labor union issues

Heavy mediainterest (alarge fire can require up to 25 Information Officers)

Hazardous materials regulations, Occupational Safety and Health regulations, and health and
safety issues

Environmenta concerns

Protection of threatened and endangered (T& E) species, cultural and historical resources
Major use of contract resources

Security (alarge fire may require 20 Security Officers—although not a team member)

In 1999, the Nationa Wildfire Coordinating Group (NWCG)® began to examine team
composition. Review participants included IMT members from Type 1 and 2 teams, agency fire
managers, and agency administrators. At its May 2002 general meeting, NWCG approved new
national standards for Type 1 and 2 teams. Type 1 teams can how have up to 44 positions and
Type 2 teams can have up to 27 positions.

INCIDENT MANAGEMENT TEAM PHASE
Transition to an Incident Management Team

Once an IMT is assembled, the local agency administrator, accompanied by the land unit FMO
and the initial attack/extended attack 1C, briefs the incoming team, preferably at a location away

8 In 1976, the secretaries of the Interior and Agriculture created NWCG to serve as a forum for developing
recommended policies, guidelines, and standards to benefit the participating agencies. Each agency determines
whether and in what manner it will adopt NWCG proposals.
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from the fire. During the briefing, the agency provides, at a minimum, the following written
information:

fire situation information, including size, cause, fuels, weather, topography, and fire
behavior

the role of local cooperators

the land unit's FMP

concerns abou resource values, improvements, wilderness or roadless areas, cultural
resources, T&E species, mop-up and rehabilitation requirements

priorities for control

media procedures

political concerns and considerations

agreements in effect for mutual aid and cost sharing

date and time for the team to assume command

safety issues

operations and planning information

logistics information

finance/administration information

The agency administrator gives the IC a Delegation of Authority, which is the official document
that gives the IC the authority to manage the fire. On a multiple jurisdiction fire, each agency
administrator provides the IC with a delegation, or all agency administrators may sign a
combined delegation. In the delegation, the selected suppression strategy and agency objectives
are identified. Political, social, environmental and cost issues also may be addressed.

The IC may negotiate with the agency administrator on the aternative selected and the terms of
the Delegation of Authority. For example, if the IC believes that the selected strategy is not
attainable, or if the restrictions in the delegation are such that the IC believes they will impair the
IMT from meeting the primary objectives, those items are discussed.

The delegation specifies when command is transferred to the incoming IMT. After the agency
briefing, the IMT members start phasing into their areas of responsibility by meeting with their
counterparts on the local team and shadowing the current operations for one or two operatioral
periods. Loca team members may continue to work in various capacities for the incoming team
or they may be released.

The success of the transition depends on how well the extended attack organization briefs the
team and how well the incoming IMT hardles the transition. The briefings by the agency
administrator and the outgoing |C and staff are critical to this process.®

Operational M anagement

Once the incoming team takes command, it is responsible for developing firefighting strategies
and tactics consistent with the selected alternative and agency objectives contained in the WFSA

® Fireline Handbook , NWGC Handbook 3, PMS 410-1, NFES 0065, January 1998, page 34.
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and Delegation of Authority. The IMT reviews the WFSA each operational period to ensure that
the fireis still within the WFSA'’s parameters. It also continually reassesses the fire situation and
responds to that assessment. A number of activities are key components of this process.

The Planning Session

The IMT conducts a planning session to develop an IAP for each operational period. The IAP
provides operational direction for managing the fire.

The planning session includes the Command and General Staff and other specified team
members. The Planning Section Chief heads the meeting and starts by providing a situation and
resource status. The IC reviews incident objectives. The Operations Section identifies
geographical or functional boundaries on the fire and specifies tactics and suppression resources
needed for each.  The Logistic Section Chief provides information on communications,
transportation, and medical support information. The Safety Officer ensures that safety
considerations for the incident are recognized. The agency administrator (or his/her
representative) is present to keep current on the incident, provide information, or share concerns.

After the meeting, the Planning Section is responsible for assembling the component parts of the
IAP. These include the incident objectives, organization; assignments for operational resources,
fire weather and behavior forecasts; the human resource message and communication plans,
safety information and medica plans, and aviation plans. Specific assignments are stated as
measurable objectives that can be used as accountability mechanisms for operational personnel
on the incident. When completed, the IC reviews and approves the |AP.

Operational Period Briefings

Briefings are conducted for all operational and support personnel prior to each operational
period. During these sessions, the IMT ensures that required information and direction is
provided to al concerned to implement the IAP. For example, the Incident Meteorologist
(IMET) briefs the group on the expected weather and the Fire Behavior Analyst provides
information on the current and expected fire behavior. The Safety Officer may discuss issues of
concern and specia precautions that should be taken by operational personnel. The Operations
Section Chief provides an update of control actions and specific assignments to the crews and
other personnel assigned to operational activities. The IC may dscuss emphasis items and
provide genera comments.

Operational supervisors also have briefings with assigned personnel on a division-by-division
basis. These briefings provide specific information that outlines expected accomplishments,
safety concerns, assigned personnel, transportation arrangements, and communications for each
division. Following these briefings, crew leaders brief their crews individually.

The Situation Unit of the Planning Section debriefs operations supervisors following each
operational period. Planning and operational projections are updated and verified as a result of
this activity. Debriefing is primarily the responsibility of the Planning Section, but operational
supervisors also may obtain information for planning. Accomplishments and recommendations
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from the previous operational period are used as a starting point for projections of needed
suppression resources for the following operational period.

Incident Status Summary

The IMT prepares an Incident Status Summary daily and forwards it through the GACC to
NIFC. The summary contains such information as fire size, percent containment, resources
committed, estimated cost, and resources/improvements lost or threatened. The GACC uses the
summaries and WFSAS to establish priorities for resource alocations between fires. NIFC uses
the summaries to compile the National Situation Report. Thisreport is posted daily on the NIFC
website by 5:30 am. Mountain Time. It isthe primary means by which agency staff, media, and
other interested parties are kept informed on the national fire situation.

Agency Administrator Meetings

The IC must maintain open communication with the local agency administrator to ensure that the
land unit’s objectives are met. To accomplish this, the IC meets with the agency administrator as
often as dictated by the fire situation. The mechanism for this communication is the daily WFSA
review by the agency administrator and IC. It ensures that the selected alternative is still
appropriate or provides an opportunity to modify it.

Other Management Organizations
Some variations on the typical single command organization warrant brief explanation.
Unified Command

Unified command should be used when a fire includes more than one jurisdiction. Under a
unified command, representatives from each of the involved jurisdictions (federal, state, and
local) share command of the incident. Collectively, they direct the management of the incident
to meet a common set of objectives and contribute to the process of:

determining overall strategies

selecting alternatives

ensuring that joint planning for tactical activities is accomplished
maximizing the use of all assigned resources™®

For example, the Green Knoll Fire used a unified command that included the Bridger-Teton
National Forest and the Jackson/Teton County Fire Departments.

10 standards for Fire and Aviation Operations 2001, Department of the Interior Bureau of Land Management, page
168.
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Complex

A complex consists of two or more fires assigned to one IMT or unified command to facilitate
the overall management of the incidents. One IMT, under an Area Command, managed the six
fires that comprised the Virginia Lake Complex.

Area Command

An Area Command is an organization established to oversee the management of multiple
incidents in asingle jurisdiction or fires burning on different jurisdictions within alocal dispatch
area. An Area Command also can oversee the management of a very large incident that has
multiple IMTs. Primary functions of an Area Command include coordinating the incidents under
its authority and prioritizing and allocating resources between the various incidents. There are
four national Area Command teams. Due to the magnitude of fire activity in the surrounding
region, the Virginia Lake Complex was placed under the direction and supervision of an Area
Command team. Virginia Lake was one of six complexes that the Area Command was
managing.

Factors Affecting Strategic Decisionmaking

As noted earlier, goals and objectives in the agency’s LMP and guidance in the FMP, which are
reflected in the Delegation of Authority and WFSA, are major determining factors in strategy
selection. Resource availability, firefighter safety, access, fire behavior, terrain, and values at
risk are other key factors. There also are a number of pre-existing conditions that affect strategic
decision- making, and resulting costs. These conditions often have a more profound effect on the
cost of afire than the decisions made by the agency or IMT during the fire. Examples of these
pre-existing conditions follow.

Fuel Build-Up

Heavy fuel concentrations limit the strategic alternatives for fighting a fire. In areas with heavy
fuel concentrations, concern for firefighter safety often precludes direct attack and limits the
effectiveness of air attack because of the high fire intensity. Heavy fuels aso require more
resources to control the fire. When combined with drought conditions, they are the primary
reason for long duration fires that can burn uncontrolled for weeks.

Community Interface and Infrastructure on Federal Land

Thirty years ago, it was relatively rare, except in Southern California, for alarge federal wildland
fire to threaten communities. With the explosive growth of communities in and near wildlands,
it is now difficult to have one that does not threaten structures. There also has been an increase
in the amount and value of federal and non-federal infrastructure on federa lands such as utility
corridors, cell phone and microwave towers, campgrounds, resorts, mining facilities, municipal
watersheds, and hydropower facilities. Destruction of this infrastructure can produce major
disruptions and economic impacts, particularly on surrounding communities. Trying to protect
these community and infrastructure elements from wildland fire requires strategies and tactics
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that might not otherwise be needed. Such tactics could involve removing fuel around the
structures/infrastructure, installing protection systems, constructing additional control lines
around structures/infrastructures to prevent the fire from reaching them, and fighting the fire
when it gets to the structures/infrastructures. These activities often involve the use of additional
suppression resources, including heavy reliance on expensive aircraft, well beyond what would
be used in their absence. The presence of community or infrastructure elements also can restrict
a strategic option, such as the use of a backfire to clear an area between a natural control line and
the fire.

Firefighter Safety

Heavy fuels, steep terrain, high fire intensity and adverse weather often affect strategic
decisionmaking due to concerns for firefighter safety. In much the same way as air power was
used in lieu of ground forces to limit casualties in the Gulf War and Afghanistan, 1Cs are opting
to use expensive air tankers and Type 1 helicopters in order to limit firefighter exposure in steep
terrain or under extreme burning conditions.

Concern for firefighter safety often limits the opportunity for aggressive strategies such as
making a stand, supported by backfiring, in front of a fire. Less aggressive strategies such as
anchoring the rear, flanking the fire and eventually pinching off the head, while providing less
immediate firefighter exposure, may result in chasing the fire and fighting it on terrain and
conditions dictated by the fire. These less aggressive strategies often rely on more favorable
wegther conditions to eventualy pinch off the head of the fire. The net result from using less
aggressive strategies is that fires often burn longer and become larger.

Extensive tree mortality throughout the West has created vast areas of dead trees, called snags.
Snag patches may contain up to 200 dead trees per acre and stretch for miles. Under windy
conditions or when burned through by afire, snags can fall without warning. They kill or injure
several firefighters each year. Rather than expose firefighters to the dangers of falling snags,
IMTs usualy route fire lines around snag patches, which results in larger fires. Additionaly,
when it is necessary to fight fires in snag areas, night firefighting operations are curtailed, which
further extends the time to control the fire.

Resour ce Protection

Natural resources on federal land are steadily increasing in value, and an IC’s discretion is
sometimes limited by the need to provide higher levels of protection for those resources—both
from the fire itself and from damage caused by fire suppression efforts. Table 33 provides
examples of the resources to be protected and the options that may be restricted during a
suppression effort.
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Table 3-3. Natural Resourcesto be Protected and Related Restrictions

Some Natural Resour ces Some Firefighting Decisions
to be Protected that may be Affected
Threatened and endangered species -+ Use of mechanical equipment
Wilderness and scenic values - Use of fire retardant
Streams and rivers - Helicopter/air tanker use
Water quality - Fireline construction
Fisheries - Locations of incident command
. posts, camps, and other facilities
Nesting sites
Fuel storage
Soil X
Noxious weed control, including
decontamination of mobile equipment

Land Designations

Designation of land by presidential proclamations, congressional acts or land management
planning may also limit strategic options for fire suppression, which may elevate suppression
costs. Some of these designations are:

national parks

national recreation areas
national monuments
wilderness areas
roadless areas

scenic byways

wild and scenic rivers

The Need for Successive Incident Management Teams

The need for successive IMTs on a fire is not necessarily related to the success or failure of a
team’s efforts to contain a fire. Current guidelines require firefighters to rest after working 14
days on afire. Under thisrule, if afire is not contained and the IMT is nearing 14 days on the
fire, the agency will request a new team.** Some of the long-duration fires that start in July and
burn until the weather brings precipitation may require four or five IMTs.

In other cases, containment of the fire will initiate a team transition. For example, if a Type 2
team successfully contains the fire, it will transition the management of the fire back to the local

1 1f the nation is in Preparedness Level 5, which means national resources are in very short supply, there is some
latitude to keep an IMT longer than 14 days on an incident.
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land unit. If it is unsuccessful, a decision will be made, normally by the agency administrator, to
trangtiontoa Type 1 IMT. In most cases, a new WFSA and fire complexity analysis will trigger
the need for the Type 1 team.

If the Type 1 team is successful in containing the fire, it may complete mop-up and
demobilization activities and turn the management of the incident back to the local unit. If the
Type 1 team is close to its 14-day limit, or if Type 1 teams are in critical supply, it may turn the
incident back to a Type 2 team in order to be available for assignment to a more critical incident.

If the Type 1 team is unsuccessful, the agency may order a new Type 1 team. If the fire gets
really large, a decison may be made to bring in a second team to manage part of the fire. This
occurred in June 2002 on the Hayman Fire in Colorado. Three IMTs were assigned to that fire
simultaneously. The ICs of those teams reported to an Area Command.

Obtaining and Allocating Resourcesto Large Wildland Fires

A vast array of people and equipment are required for direct and support activities needed for
fighting wildland fires. The land management agencies use a tiered approach to obtaining and
providing these resources. Local land units, GACCs, regional organizations, and the National
Interagency Coordination Center (NICC)*? all play avital rolein the process.

Obtaining Resour ces

Loca land units provide the first level of “supply” for fire incidents. These units maintain a
cadre of qualified personnel and inventories of equipment at sufficient levels for initial and
extended attack and basic support operations. The fire management analysis process used to
determine preparedness budgets, together with the fire activity level, determines the staffing and
supply levels needed. Some locations stock significant volumes of frequently used products
(such as tools, hose, and fire shelters) and have local contracts for heavy equipment and
reconnaissance aircraft.

The land management agencies regional offices are the next link in the supply chain. Most
activity there involves contracting for crews and aircraft.

Supplies also are acquired on an interagency basis through the National Fire Equipment System
(NFES) cache system. This system is comprised of 11 separate facilities throughout the country.
The caches are managed and operated by the 11 GACCs, which the federal land management
agencies established to coordinate and facilitate the movement of wildland firefighting supplies
throughout the country. Approximately 3,500 items are available through the cache system,
including items such as tools, deeping bags, personal protective equipment and portable pumps.
About 550 items are national items designed for all areas of the country and the remaining items
are tailored to meet local needs. Each GACC has significant autonomy in its operations and

12 NIFC houses NICC, a highly automated facility that quickly locates and mobilizes emergency personnel,
equipment, supplies and aircraft. The 11 GACCs support NICC nationwide. When multiple incidents or
competition for resources prevent a GACC from meeting the requests within its region, it refers requests for
resourcesto NICC.
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determines the items it will carry based on suggestions from the fire management community
and NFES committee members.

The Forest Service Director of Fire and Aviation is responsible for establishing contracts for
national suppression resources. This office coordinates the needs for national suppression
resources on behaf of all land management agencies. The NIFC contracting staff has
established the following national contracts, shown with current annual dollar figures expressed
in millions:

air tankers ($33m) ™3
air transport ($1m)
aircraft maintenance ($1.3m)
helicopters ($117.5m)
fire retardant ($15m)
mobile food and shower services ($28m)
smokejumper aircraft ($.7m)

The fire program also contracts for some engines and hand crews.

In state fire management operations, some states have opted to provide some of these resources
themselves rather than contract for them. The most notable example of state-furnished services
is food services, where California maintains a fire incident food service staffed by state prison
inmates.

Allocating Resour cesto Fires

Allocating resources to fires also is managed in a tiered approach using a system of dispatch
centers. Loca land units maintain initial and expanded dispatch operations for initia and
extended attack operations. In some cases, these local dispatch centers are interagency and/or
intergovernmental in nature, with several agencies contributing to the centers' operations. They
control all firefighting resources within their dispatch areas and coordinated with adjacent
centers to obtain additional resources.

The local dispatch centers work under the umbrella of one of the 11 GACCs. A GACC
establishes guidelines (a mobilization guide) for the dispatch centers in its area to use when
filling orders. As the fire season intensifies and the number of concurrent incidents increases,
local dispatch centers are faced with many competing requests for resources. The following
statement from the North Dakota Dispatch Center is an example of how such orders are filled:

“(the center) and local dispatch centers will fill orders from the best, most logical source
available. This choice will be made on the basis of urgency, availability, delivery time,
cost effectiveness, operational impact on local units, and safety.”

13 There are 44 air tankers under contract for the 2002 fire season. In 2001, there were 41. In addition to contract air
tankers, the National Guard and Air Force Reserve maintain a total of eight C-130 aircraft that are available for air
tanker use when all contract aircraft are committed or are not readily available.
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When alocal dispatch center cannot fill an order, it sends the order to its GACC. When a GACC
receives a request for resources from alocal dispatch office, it will look to the following sources:

1. other local dispatch centers within its geographic area

2. the GACC'sown resourcesor, in some cases, resources from adjacent GACCs

3. NICC for resources from other GACCs or for some national resources, such as air
transports

GACCs dso play a pivotal role in coordinating the assignment of hand crews. Nationaly, there
are 72 federal Type 1 and 413 Type 2 crews available.* Type 1 crews must meet the minimum
standards in the Interagency Hotshot Crew Operations Guide. Type 2 crews do not have the
same level of experience, financing, training, and travel requirements of Type 1 crews. A local
land unit hosts each crew, and it can dispatch its crew to afire on the home unit. If another land
unit needs a crew, it submits its request to its GACC.

In addition to federal crews, the GACCs also dispatch state, local, and contractor crews through
their local dispatch centers. These crews, when sent out of the GACG area, are held to the same
gualification standards as the federal crews and they are used as federal crews become scarce. If
a GACC does not have any crews available, it passes the order to NICC, which contacts another
GACC with available crews. Generally, a GACC will use most of its local, state, and contract
crews before making a request to NICC.

Military crews also are available under agreement between the Department of Defense (DOD),
the Department of Agriculture, and DOI. DOD can provide emergency assistance to federal
agencies in the form of personnel, equipment, supplies, or helicopter support when requested by
NIFC or when aforest or grassiand fire on state or private land is declared a major disaster.* In
all cases, requests for military assistance are sent to NICC. Recent cases of military support
include the use of active duty, military battalions during the 2000, 2001 and 2002 fire seasons.
The Area Command for the Virginia Lake Complex ordered one battalion of military personnel.

The National Guard also may be used for fire support. Typically, the National Guard is used for
transportation, security, traffic control, and shower and kitchen services. A state governor may
mobilize the National Guard. The most common use of the Nationa Guard is not under
mobilization procedures, but by use under agreement with individual states in which Guard
personnel are hired under the Administratively Determined (AD) Pay Plan for Emergency
Firefighters.

Unable-to-Fill Orders

During periods of heavy mobilization, there are times when the system cannot fill requests for
resources. Unable-to-fill (UTF) orders mean that IMTs must adjust their suppression tactics to
compensate for resource shortages. These types of adjustments can affect the overall cost of the
suppression efforts. Table 3-4 shows the UTF orders for the 2000 and 2001 fire seasons.

14 Source: National Interagency Mobilization Guide
15 Generally, the firefighting community must be at Preparedness Level V, the most severe, before it can activate
military forces.
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Table 3-4. Unable-to-Fill Ordersfor the 2000 and 2001 Fire Seasons

RESOURCE 2000 2001
IMTs 2,568 580
Type 1 Crew 159 24
Type 2 Crew 206 2
Engines 82 1
Mobile Food Service 37 24
Showers 18 7
Air Attack Aircraft 23 2
Infrared Aircraft 562 33
Lead Planes 21 20
Type 1 Helicopter 6 1
Type 2 Helicopter 27 3
Air Tanker 39 15

Firefighting Equipment L oss

At the close of each incident, all property and equipment ordered from the cache system is to be
returned. Under the fire loss program, the IMT is required to prepare afire loss report within 60
days of the close of a fre, showing the consumable and durable items used on the fire. If
property or equipment has been destroyed or lost, the IMT must provide documentation to the
cache so that equipment can be replaced and the caches restocked. The national target,
expressed as a percentage of items not returned, is 15 percent. The actual figure for 2001 was 18
percent.

The land unit delegates responsibility for equipment accountability to the IMT, and evaluates it
on the amount of fire loss as part of the overall evaluation of the team’s performance. Severd
GACCs offer informal awards to the IMTs within their GACC that have the lowest loss rate. If
an IMT experiences an unacceptable return rate, the cache manager sends a letter to the host land
unit for follow- up.

Upgrading the Dispatch System
The land management agencies have a mgjor effort underway to upgrade the dispatch software
system through a project caled the Resource Ordering and Status System (ROSS). This
initiative is discussed in Chapter 8.
Decision Support Toolsand Information Technology
The use of electronic data and information technology is playing an increasingly important role
in fire suppression. For example, use of the automated decisionsupport tool, WFSA, is required

on al incidents that escape initial attack. In addition, several other computer models such as
those described in Table 3-5 are available to assist fire managers with large- fire decision making.
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In the hands of a trained fire behavior anayst, these tools become key components for
developing and assessing suppression strategies and tactics.

Table 3-5. Selected Decision-Support Systems*®

NAME

DESCRIPTION

BehavePlus

BehavePlus can predict fire behavior a a given point on the ground, under
different conditions such as fuel type, fuel moisture, wind, and slope.

FARSITE

FARSITE is afire growth ssmulation model that uses spatial information on
topography and fuels along with weather and wind data. FARSITE
incorporates the existing models for surface fire, crown fire, spotting, and
fire acceleration into a two-dimensiona fire growth model.

Consume

Consume is a PC-based, interactive fuel consumption model that predicts
total and smoldering fuel/biomass consumption during prescribed fires and
wildland fires. Predictions are based on weather data, fuel moisture levels,
and a number of other factors.

FireLib

FireLib is a system for predicting the spread rate and intensity of free-
burning wildfires. FireLib is a direct descendant of the BEHAVE fire
behavior algorithms for predicting fire spread, but more advanced.

SIAM

The Structure Ignition Assessment Model assesses potential residential
ignitions during COMMUNITY-INTERFACE fires, given a structure's
materials and design and its exposure to flames, to produce an ignition risk
index.

RERAP

The Rare Event Risk Assessment Process is a Windows-based program that
helps calculate the information needed to manage prescribed fire and
wildfires.

FOFEM

The First Order Fire Effects Modd is an easy-to- use computer program for
predicting effects of prescribed fire and wildfire. It predicts fuel
consumption, smoke production and tree mortality. Area of applicability is
nationwide on forest and non-forest vegetation types. FOFEM also contains
a planning mode for planning prescribed fires..

On the six case study fires, the most often used models were BEHAVE (an older version of
BehavePlus) and FARSITE.

In addition to these models, the fire management community relies extensively on mapping
capabilities to provide intelligence for large wildland fires. For these fires, the IMT needs
information on the surrounding physical area, such as topography, water sources, and fuels, plus
the location of key features, such as roads, buildings and sensitive habitat areas. Federa agency
use of infrared photography, GPS receivers, remote sensing, and GIS is widespread. All of the
six case study fires used this technology, but they had varying levels of equipment and expertise
with which to use it. Current, accurate data are necessary to use decision support models and

18 Source: Forest Service Fire & Aviation website http://fire.org/perf/tools.cqi
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prepare maps of the fire. However, the extent to which the data on the case study fires were
current and precise varied.

Current and predicted weather forecasts are critical during any wildland fire suppression effort.
An incident meteorologist, whose specidty is forecasting fire weather, is dispatched to support
IMTs. The meteorologists have several data sources:

Direct downloads from the National Oceanic and Atmospheric Administration (NOAA)
and others satellites provide data every one- half hour to their computers.

The Internet is a source for weather data.

National Weather Service offices provide additional data that are not available at the fire
location.
Microrems is a remote weather monitoring system.

Remote Automated Weather Stations are ground-based weather monitoring units that
provide real-time, on-site data. Meteorologists and others can gather the weather station
data over the Internet or by radio.

Field observers on the fire line can be used to send in weather observations every few
hours.

Federal and state agencies also use a remote automated lightning detection system supplied by
private contract. This system provides real-time lightning strike and location reports. Alerts can
be given viae-mail or pager, and data are acquired through an online service. Many federal land
units subscribe to this service. Because the system is only provided to agencies under contract,
these data are not easily shared among cooperators in a given area.

Technology and the Business M anagement of Large Wildland Fire Incidents
Keeping track of resource utilization and related costs is a mgjor undertaking on a large wildland
fire, and technology is starting to make this task easier. Over the past severa years, the Forest
Service has been developing a system to automate the process of tracking the resources used on a
fire and their costs in order to more efficiently manage incident operations. FSUITE is an
integration of three software applications running from one database:

Incident Time System (ITS) for tracking personnel time

Incident Resource Status System (IRSS) for tracking equipment usage

Incident Cost Accounting and Reporting System (ICARS) for tracking and reporting
costs

Much of the data needed for each application is redundant. |-SUITE provides one database that
can be used simultaneously by multiple users on networked computers in the Incident Command
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Post (ICP) and the dispatch system. The three applications also can be used as stand-alone
programs for local units and dispatch offices for determining the status of resources and for time

keeping.

The complete FSUITE package was first available nationally during the 2001 fire season,
although individual applications had been available in some places for several years. All Forest
Service regions and a number of federal and state IMTs used at least some of the system’'s
applications. Some local Forest Service units also used the system to perform time keeping for
initial attack. The State of Florida uses ICARS routinely for cost analysis on itsfires.

There are two other automation packages also being used by IMTs to track resources used and
their costs. An NWCG Incident Business Practices Working Team has developed three
alternative courses of action with respect to these systems: 1) make no change; 2) combine the
existing applications into one program; and 3) perform an evaluation of IncNet. NWCG is
reviewing these recommendations.

Chapter 8 provides additional information on the use of science and technology on large
wildland fires.

MOP-UP, EMERGENCY STABILIZATION, AND REHABILITATION

When the general public thinks about firefighting operations, it often imagines firefighters
constructing a control line near a wall of flames. However, there are three other activities that
consume a lot of time, effort, and money during and after a suppression effort—mop-up,
emergency stabilization and rehabilitation (ESR) to repair damage done by the fire, and long-
term restoration. The costs of the first two activities are billed to the fire; third is paid for
separately. Long-term restoration activities include fuels management activities designed to
return an ecosystem to healthy condition.

Mop-Up

As soon as control lines are established, mop- up activities begin to prevent the fire from crossing
the control lines. Mop-up includes such tasks as arranging burning fuels so they cannot roll
across the control line; spreading smoldering fuels and applying water; extinguishing burning
and smoldering material such as logs, snags, stumps, and ground litter; felling snags, lining
unburned idlands of fuel within the fire perimeter, widening and improving the fire line; and
checking for spot fires. In heavy fuels, mop-up may account for over half the work hours on the
fire.

The land unit sets the mop-up standards required before control of the fire can be returned to its
control. One hundred percent mop-up is not uncommon on small fires. On large fires, the
perimeter is usually mopped up for a specified distance in from the fire line. This means that all
hot spots are extinguished and no smoke is showing within this distance. This distance depends
on such things as present and predicted weather, time of year, size of the fire, fuels and values at
risk. The Colville Indian Agency required that the Virginia Lake Complex be mopped up 100
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percent before releasing the Type 2 team that was delegated that responsibility. Although it was
a large fire, over 74,000 acres, the Agency did not believe it could effectively manage the mop-
up operation because of the other fire activity in the region.

Emergency Stabilization and Rehabilitation

The damage from wildland fires takes two forms—damage to resources caused by the fire itself
(discussed below) and damage caused by the actions taken to suppress the fire. ESR includes
short-term actions to mitigate the adverse affects of suppression actions on soil, water, and
critically threatened natural and cultural resources. Areas affected by such things as line
congtruction (hand lines and dozer lines), equipment staging activities, base and camps, and the
ICP are rehabilitated and sometimes reseeded. If firefighters damage a fence in order to
construct a control line, the fence is repaired or replaced.

Emergency stabilization activities are often performed in conjunction with mop-up. The crews
performing this work are under the supervision of the IMT.

Following the fire, an interdisciplinary Burned Area Emergency Rehabilitation (BAER) team,
which reports to the agency administrator, assesses the affects of large fires. The BAER team
surveys the fire area, maps the fire intensity, and develops a BAER plan for mitigating damage
from the fire and reducing the adverse impacts of future weather events on the burned area. For
instance, erosion control measures, such as seeding, mulching, and construction of erosion
control structures, may be recommended to reduce soil erosion and/or mudslides from future
storm systems.

The BAER plan is reviewed and approved at the agencies regional or national level, depending
on the cost to implement it. If approved, the costs of actions taken are charged to the fire.

FINANCING LARGE WILDLAND FIRE SUPPRESSION

Fighting wildland firesis a costly business. Funds for these operations are provided through two
major sources. Each federal land management agency receives a direct budget appropriation to
support the preparedness part of its fire management program. Funds allocated for this purpose
enable the federal land management agencies © develop the capability to prevent, detect, and
perform initial and extended attack on wildland fires. The activities funded include planning,
prevention, detection, training, equipment and supply, and purchase or replacement of equipment
(including engines). The land management agencies have developed budget planning models to
determine annually the level of preparedness funds each land unit should receive. The Forest
Service BLM and BIA use the National Fire Management Analysis System (NFMAS), which
was first developed in the 1980s by the Forest Service. NPS has developed its own system—
FIREPRO—and the Fish and Wildlife Service uses FIREBASE. Recently, the five agencies
embarked on a project to develop a single improved budget model to be used by all.

The current models are complex. They use several variables, such as fire workload on a unit and
program complexity, to determine the optimum number of permanent and seasonal staff and
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budget support requirements, given an average fire year, for each land unit within the agency.
This figure is the Most Efficient Level, or MEL. ¥’  Congressiona appropriations can be
trandated to a MEL level for any given year. For example, annual appropriations may fund an
agency at 90 percent of MEL, which means the agency has 90 percent of the budget it estimates
is needed to provide the most cost effective level of fire preparedness.

Other fire management activities for which the agencies receive direct budget allocations include
suppression, hazardous fuels treatment, rehabilitation and restoration, rural fire assistance (DOI),
and state and volunteer fire assistance (Forest Service). Like other appropriated funds, the land
management agencies are accountable to Congress for how they are spent.

Once a fire occurs, it is assigned a project code and al fire costs are charged to that code. In
addition, indirect expenses related to a fire, such as the time a dispatch office or cache in another
region spends locating and supplying requested resources, also are charged to the fire. The
agencies’ budgets to pay for these suppression actions are developed primarily using historical
data. Particularly in recent years, the agencies budget allocations have not been sufficient to
cover the costs of fighting wildland fires.

To cover the costs of fire suppression, Congress established a separate emergency suppression
contingency account. Once the agencies suppression budget allocations are exhausted,
additional suppression costs are paid out of this account. If the funds in this account are
exhausted, the agencies have authority to borrow from various trust funds and appropriated
accounts to finance wildland fire suppression activities. Congress can later replenish these
accounts through supplemental appropriations. In essence, federa fire managers have an “open
checkbook” to suppress wildland fires—they can spend what they need to suppress afire.

After the severe 2000 fire season, President Clinton asked the secretaries of Agriculture and the
Interior to develop recommendations for the best way respond to what had occurred, reduce the
impact of wildland fires on rural communities, and ensure sufficient firefighting resources in the
future. The secretaries’ response, which has come to be known as the National Fire Plan (NFP),
contained five key points:

Firefighting—Maintain a cost-effective level of preparedness in firefighting and
prevention.

Rehabilitation and Restoration—Rehabilitate fire-damaged wildlands and restore high-
risk ecosystems.

Hazardous Fuel Reduction—Invest in projects to reduce fire risk with a focused effort in
the wildland/urban interface.

Community Assistance—Work with communities to reduce the risks of catastrophic fire.

7 Thisisavery simplified explanation for very complex operations research models.
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Accountability—Establish and maintain a high level of accountability including oversight
reviews, progress tracking and performance monitoring.

Congress responded to the agencies proposals by enacting the 2001 Interior and Related
Agencies Appropriation Act (PL 106-291), which appropriated amost $2.9 hillion to implement
the NFP.2® The land management agencies received 100 percent of MEL to bolster preparedness
budgets, plus significant increases in all of the other fire management program budget line items.
Congress continued to support the NFP in fiscal year 2002, allocating almost $2.3 billion. Table
3-6 shows NFP alocations for Interior and the Forest Service during fiscal years 2001 and 2002
and, for comparison, the allocations for fiscal year 2000.

Table 3-6. National Fire Plan Allocations—Fiscal Y ears 2001 and 2002
(Dallars in thousands)

Program Fiscal Year 2000 | Fiscal Year 2001 | Fiscal Year 2002
Preparedness 574,617 925,855 903,425
Operations
Suppression 197,256 472,433 382,745
Hazardous Fuels 117,040 400,129 392,745
Rehabilitation and Restoration 20,000 246,457 102,688
Fire Facilities 0 43,903 20,376
Research and Devel opment 0 15,965 27,265
Joint Fire Sciences Program 0 0 8,000
Forest Health Management 0 11,974 11,974
State Fire Assistance 23,929 77,828 81,693
Volunteer Fire Assistance/Rura Fire Assistance 3,240 23,229 23,315
Economic Action Program 0 12,472 12,472
Community and Private Assistance 0 34,923 0
Emergency Suppression Contingency* 590,000 624,623 300,000
TOTAL 1,526,082 2,889,791 2,269,133

*A portion of this appropriation is to reimburse trust funds that were used on a temporary basis under existing legal

authoritiesto finance firefighting activities.

Cooperators Share of Suppression Costs

As discussed earlier, many large wildland fires burn on federal and non federal land where state
and local cooperators play amajor role in fire suppression efforts. The federal land management
agencies and their cooperators have established two primary mechanisms for sharing the costs of
these suppression efforts. Where federal land is adjacent to or intermixed with nonfedera land,
most federal land units have mutual-aid agreements with their neighbors that outline initial and
extended attack responsibilities and payment procedures. Financial arrangements vary. For
example, on the Arthur Fire, Y ellowstone National Park used agreements with the Park County,

18 Of that figure, more than $700 million went to replenish and enhance the departments’ fire suppression accounts
that were depleted by the 2000 fire season, and to repay FY 2000 emergency transfers from other appropriations
accounts.
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Montana and Park County, Wyoming Rura Fire Districts, the Gardiner Volunteer Fire
Department, and the Town of West Y ellowstone, which border the park. The agreements with
these organizations specify that if a party to the agreement is asked to assist in an initial attack
operation outside its jurisdiction, al expenses incurred after four hours on the fire may be
submitted to the requesting department for reimbursement. The agreement with the Town of
West Y ellowstone says that each party “shall provide for its own financing and budget” to cover
the requirements in the agreement. However, for extended duration responses, the parties may
agree to reimburse one another.

Once a fire moves beyond the extended attack phase, the federal land management agency and
the state normally prepare a cost-share agreement to formalize the parties' responsibility for the
cost of the incident. The basis for splitting costs is usualy determined by each party’s
percentage of acres protected or level of effort. The terms and conditions are negotiated by the
IMT’s Finance Section Chief, an agency representative, and a state representative (usually
someone from the state's forestry organization). For particularly costly fires, these negotiations
are often elevated to a higher level. For the June 2002 Hayman Fire in Colorado, which is
estimated to cost over $50 million dollars, the Colorado State Forester and the Forest Service
Regional Director negotiated the terms and conditions of the cost-share agreement.

Chapter 5 discusses some of the issues uncovered with respect to cost sharing on the six case
study fires.
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