
The National Fire Plan Mobilizes 
Historic Drive to Tame Wildland Fire 
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L ike the mythical phoenix, the National Fire Plan 
arose from ashes—the burned-over landscapes 
of the 2000 fire season, one of the most severe 

in the nation's history. 
The historic initiative is driven by a national 

resolve to tame this perennial threat to people, 
homes, forests, and wildlife. The plan seeks to 
reverse more than a century of wildland fire sup
pression policy, which is believed to have allowed the 
accumulation of dangerous levels of fuel—from dead 
vegetation and tree limbs to overgrown brush and 
densely packed stands of trees. 

The growth of residential areas, many of which now 
reach to the edge of forests, has added to the nation
al problem, placing these communites at greater risk 
from wildland fires. 

"Americans need to understand that the root cause 
of severe wildland fires is the dense and dying forests we have today," Secretary 
Norton has said. "We now face catastrophic wildfires so intense their energy equals 
an atomic blast. These fires can burn so hot they sterilize the soil, preventing 
future plant growth. These fires are as close to Hell as you'd want to get." 

This special issue of People, Land and Water focuses on the National Fire Plan, 
its goals and strategies, how it is helping local communities across the nation to 

lessen their risk from wildfires, strengthening federal and 
local wildland firefighting forces, rehabilitating and 
restoring fire-damaged landscapes, and using the best 
available science to guide these efforts. 

Interior agencies and the U.S. Department of 
Agriculture's Forest Service have been working in close 
cooperation with state and local govcrments and organiza
tions to carry out the National Fire Plan. As the continu
ing drought in many areas of the country make the 2002 
wildfire season a potentially severe one, federal wildland 
firefighting agencies are marshalling and positioning their 
resources to attack fires early and contain them before 
they have a chance to spread. The key is speed and coop
eration. 

"Only a combined effort by all governments and 
landowners can solve this problem that has been a centu
ry in the making," Secretary Norton noted at a recent 

meeting with western governors, whose encouragement and support for the 
National Fire Plan have been a major impetus for its development. 

The Secretary has made the plan a top priority since day one of her tenure, 
emphasizing that when it comes to wildland fire, it is no longer business as usual at 
Interior; and that the paramount goals of the National Fire Plan are to ensure the 
safety of firefighters and at-risk communities and restore the health of the land. 
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Overview of the National Fire Plan 

Phoenix Rising: The National Fire Plan Mobilizes 
Historic Drive to Tame WUdland Fire 

The intense wildland fires of 2000 may go down in 
history as much for the good they accomplished as 
for the destruction and hardship they caused. 

More than 120,000 fires burned long and hot that 
year, scorching 8.4 million acres, double the 10-year 
average. But they also ignited a national resolve to tame 
this perennial threat to people, homes, and landscapes. 

"The worst fire season in 50 years riveted the atten
tion of the nation, aroused public concern, and galva
nized local, state, and federal officials," said Tim 
Hartzell, who directs Interior's Office of Wildland Fire 
Coordination. "Driven by a consensus that went far 
beyond party and region, hundreds of state and federal 
leaders have worked together to craft and cany out a 
National Fire Plan that is unprecedented in scope." 

The major goals of the initiative are to lessen the dan
gers of wildland fires, especially for communities at risk, 
restore rangelands and forests damaged by fire, protect 
critical natural and cultural resources, and, most impor
tantly, keep firefighters and the public safe. The plan 
emphasizes greater cooperation between federal wild-
land firefighting agencies and local governments to 
ensure adequate protection. 

Reflecting this national resolve, bipartisan support in 
Congress led to historic levels of funding for the plan in 
fiscal year 2001—$2.9 billion to the departments of 
Agriculture and Interior. The USDA Forest Service 
received $1.9 billion; Interior, $979 million. 

Five federal wildland firefighting agencies are involved 
in the initiative—Interior's Bureau of Indian Affairs, 
Bureau of Land Management, National Park Service, 
Fish and Wildlife Service, and USDA's Forest Service. 
Each has developed an agency-specific strategy based on 
the National Fire Plan as well as state-by-state plans 
coordinated with other firefighting agencies. An intera
gency steering group coordinates the agencies' efforts. 

Interior's U.S. Geological Survey conducts and coordi
nates wildland fire research for the initiative. 

Working with the Western Governors' Association, 
Interior and the Forest Service developed a 10-year strat
egy to coordinate federal, state, and tribal activities, 
cooperate across jurisdictions, and maximize capabili
ties to reduce the impact of wildfires on communities 
and the environment. An interagency council also has 
been established to coordinate an implementation plan 
to carry out the strategy. 

From day one, Secretary Norton brought a sense of 
urgency to the initiative, giving it the highest priority, 
Hartzell noted. Her first visit outside Washington was a 
working session with the fire directors at the National Interagency Fire Center in Boise, 
Idaho. Norton's first official acts exempted firefighters from the governmentwide hiring 
freeze and released more money—about $6 million—for environmental clearances on 
projects to reduce the dangerous buildup of brush, dead vegetation, and small diameter 
trees on public land. She also recorded firefighter recruitment announcements, distrib
uted to more than 5,000 radio stations, that markedly increased interest in Interior's fire
fighter program. 

"The Secretaiy's chief of staff held weekly meetings to identify and review obstacles 
that impeded progress in achieving hiring and fuels treatment goals," Hartzell noted. 
"And Deputy Secretary Steve Griles worked with his counterpart at Agriculture, Deputy 
Secretary Jim Mosely, to develop cabinet-level joint oversight of the fire program and 
come up with one set of goals and performance measures." 

"The Department is making real progress in carrying out this critically important 
effort, Hartzell emphasized. FY 2001 was the first year Interior was funded at the full 
readiness level, making its agencies better prepared to fight fires than ever before. 

"This funding increased our ability to hire additional firefighters and purchase neces
sary equipment," Hartzell said. "As a result, we were better able to respond to initial 
attack incidents efficiently, effectively, and safely." 

Despite the continuing heavy fuel loads and severe drought in many parts of the coun
try in 2001, fewer acres burned last year—about 3.6 million nationwide—than in the 
record 2000 fire season. "Though we cannot take all the credit—weather was a signifi
cant factor—with the help of the additional resources and personnel, we were able to 
keep more than 95 percent of the fires under 100 acres," Hartzell noted. 

But a severe fire season is expected this year. The nation is already experiencing a high
er number of wildland fires than last year and because of drought conditions in several 
regions, the outlook is for an increase in wildland fire frequency and intensity. 

"Because of this forecast, each agency began early and continues to bring national fire 
readiness capacity to its highest level," said Hartzell. Interior now7 has 4,845 firefighters 
and support personnel; the Department of Agriculture, about 9,000. 

In 2001, Interior and Agriculture purchased 406 additional engines, 56 additional doz
ers, contracted for 31 additional helicopters, and purchased or contracted for many other 
pieces of equipment and aircraft. "Our combined goal is to have in place a federal wild-
land fire workforce of over 17,800 personnel and 1,790 engines by mid-June," Hartzell 
noted. This is an increase of 6,326 personnel and 377 engines from 2000. 

"When we realized the severity of the wildland fire outlook, we began to hire seasonal 
firefighters early and we are working to place firefighting crews and equipment in. loca
tions where they can be mobilized quickly and effectively," said Hartzell. 

Above, during a visit to Grand Teton and Yellowstone national 
parks, Secretary Norton is briefed on wildland fire issues and 
meets with wildland firefighters. At left, Brian Waidmann, Chief 
of Staff to Secretary Norton. At right, Tim Hartzell, director of 
Interior's Office of Wildland Fire Coordination. 

When local areas anticipate or experience above nor
mal fire activity, the departments have the authority, 
through what is known as "severity funding" to provide 
suppression funds to those units so that they cm bring 
in additional staff and equipment to improve initial and 
extended attack response capabilities and increase pre
vention activities. 

Already this year, Interior has approved nearly $3.5 
million in severity assistance, while the USDA Forest 
Service has approved over $11 million. Federal wildland 
firefighting agencies have enhanced initial attack capa
bilities in Arizona and New Mexico by pre-positioning 
resources ranging from airtankers, to hand crews, to 
engines in strategic locations. 

"Weather, fuels, and drought conditions all contribute 
to the number and size of wildfires,'' Hartzell noted. 
"We will never be able to put out every fire every time, 
but we can reduce the number and the risk of wildfire 
over time." 

"In addition, we call upon many other firefighting 
forces for assistance," said Hartzell. "Our working rela
tionship with our state and local partners has never been 
stronger." Often, state and local firefighters are the first 
to respond to wildland fires. In severe fire seasons, state, 
tribal, military, National Guard, Canadian, Australian, 
New Zealand, and local firefighters are called on to help. 

"We rely heavily on these crews for support, especial
ly the rural and volunteer fire department crews, winch 
are the first line of initial attack in up to 90 percent of 
all wildland fires," Hartzell explained. "With National 
Fire Plan funds, we were able to improve rural and vol
unteer fire departments' initial attack abilities with per
sonal protective gear, equipment, and training." 

Interior assisted 1,445 rural fire departments in 2001 
by providing almost $10 million in grants. "In many 
instances last year, these rural fire departments pur
chased equipment with our grant money, and immedi
ately responded to wildland fires on federal land, using 
the new equipment or protective gear," Hartzell noted. 

Fighting wildland fire is only one part of addressing 
the long-term buildup of hazardous fuels in our forests 
and grasslands. Reducing fuel loads allowed to accumu
late under a century of fire suppression policies and 
practices is critically important. 

In 2001, Interior and the Forest Service treated 2.25 
million acres to reduce fuel loads and protect priority 
communities at risk. Interior treated 728,000 acres, 
doubling the acreage treated in 2000. About 164,330 
acres of treated Interior lands were in wildland-urban 

interface areas. "We are continuing this fuel reduction initiative this year and with the 
Forest Service will treat a total of 2.4 million acres in 2002," said Hartzell. 

The agencies also completed 540 landscape rehabilitation and restoration projects last 
year, covering 2.5 million acres in 19 states. Successful restoration, especially on public 
rangelands devastated by the annual weeds and wildland-fire cycle, is critical to the 
longterm health of these ecosystems and an eventual return to a more natural fire regime 
and reduction of catastrophic blazes. 

Interior and Forest Service agencies are working with thousands of communities across 
the nation, especially those most at risk from wildland fires. More than 11,300 commu
nities in 49 states are at risk based on recommendations from states, tribes, and local 
governments. Among the selection criteria was the proximity of these communities to 
wildlands—the wildland-urban interface. 

Most of the hazardous fuels reduction projects and landscape restoration efforts are 
carried out under contract by local businesses, tribes, and organizations in communities 
deemed most at-risk. Interior and the Forest Service awarded $172 million in these con
tracts in 2001, helping many local economies. Interior contracted about $65 million of 
that, and $19 million went to tribes. About 80 percent of these contracts went to small 
businesses. 

The agencies also developed policy guidance to implement a streamlined approach to 
awarding contracts to local businesses and organizations. This policy was put into action 
on an interagency basis in each of the 11 geographic areas currently used for firefighting 
coordination across the country. In each area, one of the agencies has taken the lead for 
contracting. In some cases, the area was subdivided and agency leadership designated to 
facilitate work. 

Because the National Fire Plan addresses conditions that evolved over a century, it is 
necessarily a long-term commitment based on cooperation and communication among 
numerous federal agencies, states, local governments, tribes, and citizen groups. 

It took many decades of aggressive wildfire suppression for the buildup of fuels to reach 
their current dangerous levels in forests and on rangelands. And the significant growth 
of residential areas in or near wilderness areas, which makes people and property more 
vulnerable to wildfires, appears to be increasing. 

"The plan represents an unparalleled amount of work for the fire community at every 
level," Hartzell said. "It is a huge job, one that cannot be accomplished overnight." 

The Department has made real gains in working with partners to carry out the plan. 
"But it has required a shift in the way we have traditionally conducted business, and a 
shift in the way we carry out nearly every fire management program," Hartzell noted. 
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A Framework for Carrying Out the National Fire Plan 

Administration Officials and Western Governors Approve 
Management Strategies at Wildland Fire Conference 

By John Wright, Department of the Interior: Heidi Valetkevitch, 
Department of Agriculture: and Karen Deike, Western Governors Association 

IDAHO CITY, Idaho—Top Bush Administration officials have endorsed a plan to 
aggressively manage wildland fires and reduce hazardous fuels, protect communities, 
and restore ecosystems over the next decade. The agreement came at a May 23, 2002, 
conference here with western Governors that focused on forest and rangeland health 
and reducing the risk of wildfires. 

"President Bush is strongly committed to restoring forest health in a way that ben
efits both communities and the environment," Agriculture Secretary Veneman said in 
announcing the agreement. "The implementation plan provides the detailed frame
work for reducing fire risks and rehabilitating and restoring ecosystem health based 
on sound scientific research. Through active forest management, we will reduce wild-
land fire risks and improve ecosystem health while producing commercial and value-
added products and helping local economies." 

President Bush called for the meeting following discussions with western Governors 
earlier this year, directing Agriculture Secretary Ann M. Veneman and Interior 
Secretary Gale A. Norton to join with the governors in convening a conference with 
federal, state, and local partners to discuss key scientific issues and successful com
munity efforts concerning ecosystem health and management. 

"I'm pleased that Idaho once again is playing a key role in long-term management 
of Western forests and fire prevention," said Gov. Dirk Kempthorne of Idaho. 
Kempthorne and Gov. John Kitzhaber of Oregon serve as co-leads for the Western 
Governors' Association on wildland fire and forest health restoration. 

"It was just one year ago in Coeur d'Alene that the Governors and the Secretaries 
agreed to a 10-year strategy for improving the health of our forests. (See article below.) 
This historic agreement sets in motion a locally-led process that preserves forests and 
protects communities." 

The implementation plan sets the performance requirements for delivery of the 10-
Year Comprehensive Strategy, signed by the parties last August, which recognizes the 
need to increase their firefighting resources and invest in long-term solutions to 
address the buildup of excessive hazardous fuels. The plan's goals are to promote 
community assistance, reduce hazardous fuels, and maintain and restore fire-adapt
ed ecosystems. 

To achieve these, local managers will work with states, tribes, local governments 
and citizens to plan the location of firefighting resources, fuels reduction treatments 
and restoration projects in previously burned areas as well as maintenance of healthy 
acres. 

"Intense, fast-moving fires imperil lives, homes, and resources," Interior Secretary 
Norton noted. "Those who live near fire-prone lands are eager to protect their fami
lies, homes, and lands. The implementation plan calls for active management of 
forests and rangelands to reduce wildfire risks and improve ecosystem health. It pro
vides an additional set of tools for achieving these goals. 

"With this historic agreement among all levels of government, Secretary Veneman, 
Governor Kempthorne, Governor Kitzhaber, and I pledge collaboration to make com
munities safer and ecosystems healthier." 

The task at hand is enormous and requires the commitment of many interest 
groups and government organizations to work together. The core principles of the 
implementation plan include: 

• collaboration at the local, state and national levels; 
• setting priorities with emphasis on protecting at-risk communities and watersheds; 

Western governors at the May 23 conference tour a forested area. At left above, Secretary 
Norton addresses news media. Behind her from left are Wyoming Gov. Jim Geringer, 
Oregon Gov. John Kitzhaber, and Idaho Gov. Dirk Kempthorne. At right above, Wyoming 
Gov. Jim Geringer joins Agriculture Secretary Ann M. Venemann. 

• and establishing uniform and seamless reporting standards and process, and 
budgeting. 

"For decades we've been suppressing wildfires that used to naturally thin many of 
our forests. The unfortunate result, however, has been to raise the potential for dan
gerously large and intense wildfires," said Governor Kitzhaber. 

"This plan guides our restoration and fuel reduction efforts in ways that make our 
forests and rangelands more resilient to fire. The plan will not only make our forests 
and rangelands healthier, but also increase the safety of our communities and cause 
less danger to our firefighters." 

The implementation plan was developed through collaboration among the 
Department of the Interior, Department of Agriculture and western Governors. The 
Governors also used a collaborative stakeholder group to provide counsel and input. 

The plan, A Collaborative Approach for Beducing Wildland Fire Risks to 
Communities and the Environment 10-Year Comprehensive Strategy Implementation 
Plan, can be found at: http: www.fireplan .gov and http: www.westgov.org. 

National Strategy Sealed at Western Governors Conference 
COEUR D'ALENE, Idaho—The 10 Year Comprehensive 

Strategy to carry out the National Fire Plan calls for a new 
way of addressing the threat and consequences of wildland 
fires. 

Secretary Norton and Agriculture Secretary Ann M. 
Venemann signed the 20-page document at the Western 
Governors' Conference here on Aug. 13, 2001. 

"We have to have a paradigm shift," said John Glenn, an 
author of the strategy and the fire management officer for 
the Bureau of Land Management in Wyoming. "We can't 
continue to do business the way we've historically done it. 
Something is not working." 

The federal wildland fire management agencies worked 
with states, governors, and interested partners to develop 
the strategy. The agreement signed by the Secretaries and 
addressed to leading members of Congress presents a 
broad outline of goals and objectives— the parameters for 
carrying out the National Fire Plan. The specifics of the 
strategy were later worked out in an implementation plan. 
(See article above.) 

The heart of the strategy is an unprecedented degree of 
collaboration among federal, state, and local authorities 
in shifting policy from an emphasis on suppressing wild
fires to preventing their occurrence and restoring ecosys
tem health. The plan requires all parties to coordinate 

During his Aug. 15 visit to Rocky Mountain National 
Park, President Bush helped to trim trees and 
remove brush to emphasize hazardous fuel reduction 
as a key part of the National Fire Plan strategy. 
"Through good management of our forests, we can 
prevent forest fires," the President said. "We can do 
a better job of maintaining our natural resources." 

their efforts in new ways—to streamline how government 
agencies at all levels respond. 

By recognizing the states as full partners, the agreement 
allows a greater role for them in the National Fire Plan as 
well as a greater degree of flexibility in carrying out haz
ardous fuel reduction projects and firefighting activities. 

The goals of the strategy are to improve prevention and 
suppression of wildfires, reduce hazardous fuels, restore 
fire-prone ecosystems, and promote community assis
tance. 

For most of the 20th century, federal wildland fire poli
cy was centered on quickly defeating forest and range fires, 
overlooking the natural role of fire in the Western land
scape. Almost a century of stamping out all fires, com
bined with timber and livestock raising practices, choked 
forests with small trees, dead branches, and underbrush, 
making them increasingly susceptible to catastrophic fires, 
instead of less intense fires that occur naturally. 

At the conference, the Secretaries informed the Western 
governors that rapid progress was being made in hiring 
thousands of new firefighters, increasing the pace of reha
bilitating burned areas, and thinning forests that pose 
high risks of fire. The strategy document is at www.fire
plan.gov. 
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Comprehensive Plan Outlines Wildfire Management Strategy 

Council Provides Cabinet-Level Coordination 
of National Wildfire Fighting Plan 

By John Wright, Department of the 
Interior; and Alisa Harrison, 
Department of Agriculture 

A n Interagency Wildland Fire 
Leadership Council coordinates 
how the agencies put the National 

Fire Plan into action. The new council 
includes departmental and land man
agement officials who are responsible 
for wildland fire management. 

"The objective of this council is to 
provide a coordinated seamless manage
ment structure to all aspects of wildland 
fire policy," Agriculture Secretary Ann 
M. Veneman said on April 10, 2002, in a 
joint statement with Interior Secretary 
Gale Norton, announcing the council's 
formation. "It continues our efforts to 
effectively cooperate with our partners 
at the federal, state and local levels." 

The council was formed because in 
recent years federal fire efforts have 
greatly expanded and new strategies like 
fuels treatment programs are being 
developed to prevent catastrophic fire. 
Agriculture and Interior employ 17,633 
firefighters, an increase of more than 
5,000 from two years ago, and hundreds 
more air tankers, fire engines, and 
other heavy equipment. 

The National Fire Plan recognizes 
that effective fire management requires 
close coordination with state and local 
communities, particularly those com
munities that are in the wildland urban 
interface. The council will work to pro
vide outreach, education, and support 
for local communities to help reduce 
potential fire hazards in and near local communities. 

The council consists of the Under Secretary of Agriculture for Natural Resources 
and the Environment, the Chief of the USDA Forest Service, the Directors for the 

From top left, NPS Director Fran Mainella, FWS 
Director Steve Williams, BLM Director Kathleen 
Clark, Assistant Secretary for Indian Affairs 
Neal McCaleb, Interior Chief of Staff Brian 
Waidmann, USDA Forest Service Chief Dale 
Bosivell, and USDA Undersecretary for Natural 
Resources and the Environment Mark Rey. 

evaluating how the project is put into action 
formance and ensure common procedures 
natural fuels reduction program. 

National Park Service, the Bureau of 
Land Management, and the U.S. Fish and 
Wildlife Service, the Assistant Secretary 
for Indian Affairs, and the Chief of Staff 
to the Secretary of the Interior. 

Each of these officials has bureau or 
department-wide National Fire Plan 
responsibilities. USDA's Office of Fire 
Aviation Management and Interior's 
Office of Wildland Fire Coordination 
coordinate the staffing of the council. 

"This agreement formalizes the efforts 
already underway at Agriculture and 
Interior to coordinate our wildland fire 
management strategies and carry out the 
National Fire Plan," Norton said. 
"Drought conditions are an indication 
that we could have an active season. 
Interior is working closely with 
Agriculture in all aspects of the fire pro
gram." 

The council will work with elected 
state and local officials, tribal officials 
and other federal official partners on 
wildland fire management policies. The 
council will also work to integrate feder
al wildland fire activities with state and 
tribal activities. 

The council coordinates with state 
partners and local communities to help 
restore landscapes, rebuild communi
ties, invest in projects to reduce fire risk 
and assess economic needs of areas dam
aged by fire. 

The new council will have an impor
tant role in identifying and prioritizing 
projects targeted at communities most at 
risk, hazardous fuel reduction, improv
ing forest health, and monitoring and 
The council will oversee interagency per-
for the seamless delivery of an effective 

Text of Memorandum of Understanding 
This Memorandum of Understanding establishes the Wildland Fire Leadership 

Council to support the implementation and coordination of the National Fire 
Plan and the Federal Wildland Fire Management Policy. 

Mission: The Council will be a cooperative, interagency organization dedicated to 
achieving consistent implementation of the goals, actions, and policies in the 
National Fire Plan and the Federal Wildland Fire Management Policy. The Council 
will provide leadership and oversight to ensure policy coordination, accountability 
and effective implementation of the National Fire Plan and the Federal Wildland 
Fire Management Policy. 

Goals: The Council, through its members, and pursuant to relevant statutory 
authority, will work to achieve consistent and coordinated efforts to implement all 
objectives of the National Fire Plan and the Federal Wildland Fire Management 
Policy, including the following: 

Identification of common, outcome-based interagency performance measures; 
Development of common data elements and common reporting systems to support 
performance management and accountability; 

Development of common procedures for the seamless delivery of an effective fuels 
hazard reduction program; Coordination of efforts to use wildland fire and other 
tools to maintain and restore ecosystem health; Development of common proce
dures for mitigating wildfire hazards in the wildland urban interface; 

Integration of federal fire, land and resource programs to implement the National 
Fire Plan and the Federal Wildland Fire Management Policy; Consideration of appro
priate methods and strategies for utilizing biomass removal to support the goals of 
the National Fire Plan; and Coordinated and consistent direction and monitoring of 
field unit performance. 

Organisation: The Council consists of the Department of Agriculture's Under 
Secretary for Natural Resources and the Environment and the Chief of the U.S. 
Forest Service, the Department of the Interior's Directors of the National Park 
Service, the Fish and Wildlife Service and the Bureau of Land Management, the 
Assistant Secretary of Indian Affairs and the Chief of Staff to the Secretary of the 
Interior. 

Staffing the Council will be coordinated by the Department of Agriculture's Office 
of Fire and Aviation Management and the Department of the Interior's Office of 
Wildland Fire Coordination. 

The Council will elect a chair that will rotate between departments annually. The 
Council will meet at least quarterly to monitor progress on implementation of the 
National Fire Plan and the Federal Wildland Fire Management Policy. 

If the Council cannot reach agreement or consensus on an issue, a memorandum 
will be transmitted to the Deputy Secretaries, and subsequently, if necessary, to the 
Secretaries of the Department of Agriculture and the Department of the Interior for 
review and resolution consistent with applicable provisions of law. 

The actions and obligations of the agencies and bureaus under this Memorandum 
of Understanding are subject to the availability of appropriations. Each party will 
carry out its activities in a coordinated and mutually beneficial manner. 

Both the Department of Agriculture and the Department of the Interior will man
age their own activities and utilize their own resources including the expenditure of 
their own funds, in pursuing these objectives. This Memorandum of Understanding 
takes effect upon the signature of both the Department of Agriculture and the 
Department of the Interior and shall remain in effect for five (5) years from the date 
of execution. 

This Memorandum of Understanding may be extended or amended upon written 
request of either the Department of Agriculture or the Department of the Interior 
and the subsequent written concurrence of the other. Either the Department of 
Agriculture or the Department of the Interior may terminate this Memorandum of 
Understanding with a 60-day written notice to the other. 

Collaboration: The Council will work with a collaborative group of state and 
local officials, tribal officials, and other federal partners, including regulatory offi
cials, to solicit their advice, knowledge and expertise on federal wildland fire, fuels 
hazard reduction and natural resource management, and to work to integrate these 
activities with other federal, state, and tribal programs. 

Approval: The undersigned approve this Memorandum of Understanding to sup
port the implementation and coordination of the National Fire Plan and the Federal 
Wildland Fire Management Policy. 
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The National Interagency Fire Center 

National Interagency Fire Center 
Coordinates Federal Wildfire Efforts 

BOISE, Idaho—The National Interagency Fire 
Center here is the nation's support center for wildland 
firefighting. Working with state and local agencies. 
NIFC provides a national response to wildland fire and 
other emergencies, in addition to serving as a focal 
point for wildland fire research and technology. 

Seven federal agencies staff NIFC operations—the 
U.S. Department of Agriculture's Forest Service, 
Interior's Bureau of Land Management, Bureau of 
Indian Affairs, Fish and Wildlife Service, National 
Park Service, and Office of Aircraft Services, as well as 
the National Weather Service. Staffers at NIFC include 
federal wildland fire experts in fields from fire ecolo
gy and Behavior to fire weather and communication 
technology to aviation. 

These agencies share firefighting supplies, equip
ment, and personnel to ensure efficient and cost-
effective firefighting and disaster management. 
Partnerships with state, local, and rural agencies 
enhance these efforts. NIFC also has a mutual assis
tance agreement with Canada, and when requested by 
the State Department, provides support to other 
nations. 

NIFC's critical work is carried out by several groups. 
All federal agencies at NIFC, as well as the National 
Association of State Foresters, are members of the 
National Wildfire Coordinating Group. This team was 
created in 1976 by the Secretaries of the Interior and 
Agriculture to facilitate the development of common 
practices, standards, and training among the wildfire 
community. 

When the national fire situation becomes severe, the 
National Multi-agency Coordinating Group is activat
ed. The group consists of representatives of federal 
wildland firefighting agencies at NIFC and sometimes 
a representative from the General Services 
Administration, the U.S. military, and a state forestry 
agency. If the national fire situation warrants, the 
group sets priorities for critical, and sometimes 
scarce, equipment, supplies, and personnel. 

The National Interagency Coordination Center coor
dinates the movement of supplies and resources 
around the nation. Based on "closest forces" and 
"total mobility" concepts, NICC requests the closest 
available qualified resource, regardless of agency affil
iation. 

Staffed jointly by the Bureau of Land Management 
and USDA Forest Sendee, NICC operates 24 hours a 
day, seven days a week, when activity warrants. An 
"all-risk" coordination center, it also provides support 
in response to other emergencies such as floods, hur
ricanes, and earthquakes. 

The coordination system is three-tiered and has 
established ordering protocols. A wildland fire is ini
tially managed by the local federal or state agencies 
that have fire protection responsibility for that area. 
Engines, ground crews, smokejumpers, helicopters 
with water buckets, and airtankers may be used for 
initial suppression. 

Various local agencies may work together, sharing 
personnel and equipment, to fight new fires and those 
that escape initial action. 

If a wildland fire grows to the point where local per
sonnel and equipment are not enough, the responsible 
agency contacts one of 11 Geographic Area 
Coordination Centers for help. The coordinating cen
ter will locate and dispatch additional firefighters and 
support personnel throughout the geographic area. 

When these area centers can no longer meet the 
requests because they are supporting multiple inci
dents, or when they are competing for resources, the 
request for equipment and supplies are referred to 
NICC, which can also dispatch helicopters, airtankers, 
infrared imagery aircraft, large jets for crew transport, 
and equipment. 

NICC is organized into four main areas. The 
Equipment and Supply Section coordinates telecom
munications equipment, mobile food service and 
shower units, engines, ground or air transportation 

The "Boise" Interagency Fire Center, established in 1965, 
evolved from separate efforts by the Bureau of Land 
Management and U.S. Forest Service to improve fire and avia
tion support in the Great Basin and Intermountain West. The 
Weather Bureau soon added its fire weather forecasting to this 
unique venture. Efforts to pool fire and aviation resources 
proved so successful that three more land-management agen
cies—the National Park Service, Bureau of Indian Affairs, and 
Fish and Wildlife Service joined the Center in the 1970s. By that 
time, participating agencies' missions had become national in 
scope: the center's name was changed in 1993 to reflect this 
mission. 

Geographic Areas and Coordination Centers 

~k Location for each Geographic Area Coordination Center 
Click on each center tor wrildfand tire information in that area. 

www. blm.gov/natacq/FIRE/ 
contracting.html provides the latest 
information on National Fire Plan 
links to contracting leads, fuels spe
cialists, contracts, and procurement 
opportunities anywhere in the nation 
by clicking the appropriate state in 
the Geographical Areas. 

for equipment and supplies, portable weather sta
tions, and miscellaneous supplies. The Crew and 
Overhead Section coordinates Type I Incident 
Management Teams, Area Command Teams, hand 
crews, and smokejumpers. 

The Aircraft Section tracks aircraft, coordinates the 
transport of people, supplies, and equipment; air
tankers, lead planes to guide retardant aircraft, large 
and medium helicopters, FAA portable towers, and the 
military Modular Airborne Firefighting Units, which 
convert C-130s into retardant airtankers. 

The Intelligence Section collects, consolidates, and 
disseminates information to cooperating agencies, 
prepares daily, weekly, monthly, and annual reports, 
and assists with briefings during periods of high activ
ity. 

The National Interagency Fire Center hosts several 
other units in addition to the groups and centers men
tioned above. 

The Fire Equipment Development Unit at NIFC 
improves, develops, and constructs prototype and pilot 
model fire engines and equipment for the BLM. 
Municipalities, airports, states, other federal agencies, 
and branches of the Department of Defense use fire 
equipment and fire engine designs developed at NIFC. 

The National Fire and Aviation Training Group 
serves the BLM and all other agencies who work with 
the National Wildfire Coordinating Group. The group 
develops training courses and video programs, pro
vides program guidance, and distributes information 
regarding training opportunities. 

The National Incident Radio Support Cache at NIFC 
possesses the largest amount of portable low-power 
communication equipment in one location in the 
entire nation. The unit provides communication 
equipment to manage wildland fire and other disas
ters. 

2002 Wildfire Forecast 

Since 1999, La Nina, a phenomenon charac
terized by the abnormally cold tempera
tures in the tropical Pacific, has plagued 

much of the country with drier than usual weath
er. 

The resulting drought condition in the 
Southwest. Rockies, and East Coast has set the 
stage for a potentially active fire season in those 
areas. Since October, areas receiving below nor
mal amounts include Southern California, the 
Southern Great Basin, Southwest, Rocky 
Mountains, and the Eastern Seaboard. The 
Northeast experienced the second driest 
September-to-February period in the last 107 
years. 

Analyzing fuel and weather conditions across 
the country, the areas of greatest fire potential 
include the Southwest, Colorado, Southern 
California, and the Southern Great Basin. The fire 
potential also is high in Northern Florida, 
Northwest Minnesota and the Southeast Alaskan 
Panhandle. 

The weather outlook for later this summer and 
fall calls for generally warmer than normal tem
peratures in the West and Southeast. Rainfall is 
predicted to be near normal, except for above 
normal early rains in the Pacific Northwest along 
with late summer/early fall dryness throughout 
the West. 

As a result, fire potential in the Rockies and 
Eastern Seaboard states is expected to increase 
this summer and fall. For the overall 2002 fire 
season, the greatest potential for fires is in 
Southern California, the Southwest, Great Basin, 
Rockies and the Eastern Seaboard from Florida to 
Maine. 
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For fighting wildfires, the nation is divided into 11 Geographic 
Area Coordination Centers, above, to unify agencies with similar 
missions and use common coordination processes. Usually, they 
do not cross jurisdictional boundaries to order from each other. 
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The National Interagency Fire Plan Accomplishments, FY 2001 

Groundbreaking ceremony at the Chester Air Base in Susanvilie, CA. 
From left: George Almond, Lassen Aviation Officer; Ed Cole, Lassen 
Forest Supervisor; Alex Oehler, Congressman Herger's representative; 
Bill Crane, National Air Tanker Base Project Assistant Manager; Smokey 
Bear; Ray Quintanar, Regional Fire and Aviation Officer; Bill Dennison, 
Plumas County Board of Supervisors; Mike Madden, Lassen Fire 
Management Officer; Joe Wood, Plumas Fire Management Officer; Jess 
Bengoa, Lassen Civil Engineer; Stan Kubota Chester Air Base Manager. 

The Midewin Interagency Hotshot Crew, Midewin, IL. Prior to 
the National Fire Plan, Interior sponsored 14 interagency 
hotshot crews and the Forest Service, 52. With the increase 
in readiness capability made possible by the National Fire 
Flan, Interior has added eight additional crews and the Forest 
Service has added 13. 
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Arial photo of Moses Lake Airtanker Base, Moses Lake, WA. 
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Helping Communities at Risk Lessen Wildfire Threats 

Local Workers, Companies 
Reducing Fuel Hazards, 

Restoring Damaged Land 

N I ear Klamath Falls, Ore., the Bureau of Land Management's Lakeview office used 
unemployed farm workers from drought-stricken Klamath Basin to reduce haz
ardous forest fuels in the Bly Mountain wildland urban interface area. The BLM 

invested $3 million to hire the workers through contracts with Grayback Forestries of 
Merline and Eagle Pass Reforestation of Jacksonville. 

The workers treated about 3,000 acres of land by clearing brush, thinning trees, and 
removing other forest fuels that can feed a wildfire and threaten firefighters, the pub
lic, property, and natural resources. Oregon's Department of Forestry and local officials 
are helping BLM to carry out the initiative. 

In California, the BLM helped local groups apply for federal funds to reduces haz
ardous fuels that lead to destructive wildfires in areas where federally managed mid
lands intermingle with local communities. The BLM office in California received $6 
million to fund these fuel reduction efforts on nonfederal lands and distributed $4 mil
lion to applicants in 2001; the remaining $2 million funded 13 California Department 
of Forestry projects and supported California's State Fire Plan Geographic Information 
System. 

In Tanacross, Alaska, the BLM's Alaska Fire Service worked with residents to reduce 
hazardous fuels on 52 acres of land around the village. A 16-member crew of residents 
and trained wildland firefighters from Tanacross spent last summer thinning black and 
white spruce and removing lower branches to eliminate fuels that draw fire into the 
tops of trees where it can spread. 

These projects exemplify the thousands of partnerships that Interior agencies and 
the U.S. Forest Service are forming with local communities across the nation as part of 
the National Fire Plan. Because local involvement is critical in reducing fire hazards 
near homes, towns, and cities as well as in restoring damaged landscapes, community 
assistance programs are a major part of the nationwide effort to tame wildland fire. 

Congress provided federal wildfire fighting agencies about $177 million in FT 2001 
to use in working directly with local groups to ensure adequate protection. The finan
cial and technical assistance is targeted for communities most vulnerable to wildland 
fire—those located in high risk areas where midland meets residential and urban 
areas. States, tribes, and local governments have identified more than 11,300 commu
nities (in 49 states and four territories) that are located in this dangerous wildland 
urban interface. 

The community assistance program focuses on using local workers, companies, and 
nonprofit groups to reduce the dangerous buildup of wildfire fuels in forests and grass
lands and to restore landscapes damaged by wildland fires. The initiative also helps 
strengthen state, local, and volunteer firefighting efforts and expands outreach and 
education to improve fire prevention. 

Reducing Fire Fuels, Restoring Land 
Interior and the U.S. Forest Service are working with the Western Governors 

Association and other groups to refine the list of at risk communities and to identify 
and rank specific fuel treatment projects for federal land. The hazardous fuels reduc
tion activities address the problem of dense wildland vegetation—live and dead—that 
has accumulated because of decades of wildfire suppression 
and fire exclusion on federal lands. 

Reduction work—thinning small-diameter trees, trimming 
branches, removing overgrown brush—was carried out on 
2.25 million acres of federal land in FY 2001. Interior agen
cies treated 728,000 acres, 164,330 of which were in the wild-
land urban interface. The USDA Forest Service treated 1.4 
million acres, more than 611,550 acres in the interface area. 

As part of this effort, federally funded research and devel
opment studies focus on technologies that promote economic 
and entrepreneurial opportunities in processing forest prod
ucts, especially small diameter trees, removed by hazardous 
fuel reduction activities. The Joint Fire Science Program 
assesses local and regional needs that pose harriers to fuels 
management, methods to remove accumulated fuel, fire 
behavior models, and tools for evaluating the social and eco
nomic impacts of fire. 

Because of the severity of wildland fires in 2000. Congress appropriated about $247 
million for rehabilitation and restoration work on burned areas that are unlikely to 
recover naturally in a timely manner. Of that, $142 million was earmarked for the 
Forest Service to address about 500 projects in 14 western states: about $105 million 
was provided Interior for projects on 1.4 million acres in 14 states. In 2001, drought in 
many parts of the nation forced agencies to forego some fuel treatments, especially by 
prescribed fire. 

Restoration work also takes place on nonfederal lands, if this woidd benefit 
resources on federal land. Restoring fire-damaged stream hanks on private lands, for 
example, might he essential to preventing high stream flows and soil erosion on down
stream federal lands. 

Emergency rehabilitation and stabilization projects are short-term efforts, lasting for 
up to year, to remove hazards and prevent further damage to ecosystems and commu
nities. Long-term restoration work, covering up to three years, seeks to improve lands 
unlikely to recover naturally from fire, and/or to repair or replace minor facilities dam
aged by fire. 

Projects focus on restoring watershed function, including protecting soil and water 
resources, biological communities, and preventing the spread of invasive species. 
Biological rehabilitation emphasizes planting native grasses, forbs, shrubs, and trees. 
Local and regional economics also benefit from rehabilitation and restoration projects 
through contract awards. In FY 2001, 549 of these projects were funded in 19 states, 
especially in the wildland urban interface. 

Interior agencies completed 211 projects on 1.4 million acres in 2001. The Forest 
Service began 329 multiyear projects to rehabilitate and restore 1.1 million acres of 
fire damaged natural forest land. 

Occasionally, it is necessary to plant non-native species to ensure the stability of the 
site and competition against non-natives, particularly on arid lands where cheatgrass 
is a problem. Research is currently being conducted to make available new native 
species and varieties of native plant materials that are more site specific and able to 
compete with non-native invasive species. 

The projects involve planning, consultation, design, and contracting, and may take 
several years to carry out. Monitoring and evaluating the effectiveness of treatments 
may occur for up to three years following control of the fire. 

Hiring Local Companies, Workers 
Under the National Fire Plan, the fuels reduction, stabilization, and rehabilitation 

work is to be carried out by local contract people whenever possible, particularly 
unemployed ranchers, farmers, loggers, and forest product workers. 

Interior and the USDA Forest Service awarded $172 million in contracts to local busi
nesses, tribes, and organizations in 2001. Interior agencies awarded $65 million in con
tracts of which $19 million went to tribes. The Forest Service awarded 491 contracts 
each worth more than $25,000 in 22 states. Forest Service contracts under $25,000 
each totaled $62 million. About 80 percent of all these contracts went to small busi
nesses. 

Groups that can be used for the work include local private, nonprofit, or cooperative 
entities; Youth Conservation Corps crews; state, local, and nonprofit youth groups; 
small businesses or micro-businesses; or other entities that will hire or train a signif
icant percentage of local people to complete contract work. 

Federal agencies are authorized to use nontraditional methods of outreach to find 
sources for local contractors and workers. These include 
employment agencies, timber companies and associations, 
range organizations, local small and disadvantaged business
es, chambers of commerce, and other community groups. 

Agency officials also have been authorized to use a stream
lined approach to awarding contracts to local businesses and 
organizations. The agencies can take into account several fac
tors in awarding contracts and cooperative agreements, 
including best-value practices and opportunities to enhance 
local small business employment levels. 

The U.S. Forest Sendee, the Bureau of Land Management, 
the National Park Sendee, the Fish and Wildlife Service, and 
the Bureau of Indian Affairs have adopted joint strategies for 
awarding fuels reduction and restoration contracts. The agen
cies have drafted model contracts for these projects and 
model grants and cooperative agreements to assist communi
ties. 

Templates of the mode] contracts and agreements are on the National Fire Plan 
Contract Website at wwnv.blm.gov/natacq/ FIRE/ contracting.html. The site also 
includes contract statements of work; information for the public and vendors on how 
to prepare bids or offers; contracts available for multiagency use; instructions for 
ordering sendees under contracts; and a list of technical contracts and agreements in 
each agency by Geographic Area. 

The contracting policy is carried out on an interagency basis in each of the 11 
Geographic Areas currently used for firefighting coordination across the country. In 
each Geographic Area, one of the federal agencies has taken the lead for contracting. 
In some cases, the Geographic Area has been subdivided and agency leaders have been 
named to facilitate work. 

To increase the level of local contracting. Interior is hiring additional contracting 
personnel, sharing contractor lists among all agencies, and posting to its website the 
names and telephone numbers of federal employees directly responsible for contract
ing. In communities that lack contracting infrastructure, Interior agencies are con
ducting outreach for community leaders, chambers of commerce, and businesses. 

In addition to these restoration and fuels treatment projects, established communi
ty assistance programs of the U.S. Forest Service received funding increases under the 
National Fire Plan. In IT 2001, about $75.5 million was available for state fire assis
tance; $13.3 million for volunteer fire assistance; $12.5 million for Economic Action 
Programs; and $35 million for Community and Private Land Fire Assistance. More 
information on these is at www.fs.fed.us/nfp/assist/assist.htm. 
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Fire Contracts Going Local in Idaho; Protecting Reservation Land 

BLM Works with State Agencies to Target Businesses for Contracts 
BOISE, Idaho—The briefing room at the National 

Interagency Fire Center was packed and the players 
focused. It may have been a cold winter-like day but 
everyone was already thinking about the upcoming wild-
land fire season—and ways of getting Idaho's communi
ties involved in wildland firefighting efforts under the 
National Fire Plan. 

When Congress appropriated nearly $2.9 billion for 
federal wildland agencies following the record 2000 fire 
season, the lawmakers targeted much of the funding to 
reducing hazardous fuels near communities, increasing 
firefighting capabilities, and rehabilitating and restoring 
burned land. 

In the appropriation, Congress emphasized collabora
tion and directed federal agencies to work closely with 
their state, tribal, and local partners. This meant, also, 
taking advantage of the expertise and capabilities of 
locally-based businesses and employing residents of 
small communities. 

"The work of protecting communities from fire and 
restoring burned lands provides important opportunities 
for Idaho's towns, businesses, and tribes," said Mike 
Feguson, acting director of the Bureau of Land Manage
ment's Idaho State Office. "They have the skills needed 
to meet this challenge, and the local knowledge and long-term commitment that is 
critical for a sustained effort." 

This was the sentiment in the center's briefing room at the March 22, 2001 meet
ing, as representatives from an array of concerned agencies sat down to develop an 
action plan. The officials represented Idaho Gov. Dirk Kempthorne's and Rep. Butch 
Otter's offices, Idaho departments of Labor and Commerce, Idaho Division of 
Professional-Technical Education, U.S. Small Business Administration, Idaho 
Association of Counties, Idaho's national forests, the BLM, National Park Service, and 
other federal agencies. 

Two teams were quickly formed to brainstorm issues, solutions, and strategies for 

Secretary Norton's first official visit on March 2, 2001, was 
to the National Interagency Fire Center in Boise, Idaho. 
Above, she joins officials for a briefing at the facility. 
From left. Don Weilminster, chairman of the Idaho BLM 
Lower Snake River District Resource Advisory Council. 
Rep. Butch Otter (Idaho), Secretary Norton. Idaho Gov. 
Dirk Kempthorne, and Larry Hamilton, director of BLM's 
Fire and Aviation office at NIFC. 

recruiting and hiring, contracting, and training. The 
teams immediately went to work: an action plan was 
developed, and coordinators assigned. 

One of the first outcomes of the meeting—a memo
randum of understanding between the BLM's Idaho State 
Office and the Idaho Department of Commerce—was 
completed. The agreement set up a process for identify
ing contracting opportunities and a listing of available 
Idaho contractors who can provide the services. 

Larry Demirelli, the Idaho Business Network's program 
coordinator, explained how it works. "The BLM sent us a 
list of different requirements they anticipate having, and 
we responded back with about 20 Idaho companies we 
were aware of that could potentially meet their require
ments." 

The Idaho Business Network helps Idaho businesses 
learn about and bid on government contracts. What 
makes this situation different is that the federal agencies 
are using federal money to work with stale agencies. 

"We've never done anything like this where we work 
with a federal agency on projects down the road," 
Demirelli said. "Also, the National Fire Plan has the flex
ibility to get those contracts to local communities if 
there's a business in the local community that can pro

vide the service. The procurement dollars are not tied to a local geographic location; 
that is unusual and we're thrilled." 

The MOU also recognizes that sources for service contracts could come from cus
tomers of the Idaho Department of Labor. The action plan says the Idaho Department 
of Commerce will work with the state's labor department when it determines the need 
for resources may be available from those looking for employment. Some types of con
tract work may provide opportunities for independent business development as well. 

"This is the essence of collaboration," said Feguson. "Federal and state agencies 
and local communities are working together to accomplish common goals. We're each 
contributing our expertise to benefit the land and the people who live here." 

Identifying At Risk Tribal Lands 

I n identifying communities in Indian Country that are in high risk, wildland-urban 
interface areas, Interior developed protocols that address the special relationship 
tribal governments have with the Federal Government. 

The United States has a unique legal relationship with Indian tribal governments, 
as set forth in the U.S. Constitution, treaties, statutes, executive orders, and court 
decisions. The Federal Government has enacted many statutes and promulgated reg
ulations that establish and define a trust relationship with Indian tribes and recog
nize the right of Indian tribes to be self-governed. Tribes exercise inherent sovereign 
powers over their members and territory. 

Efforts to rank or prioritize Indian communities or projects for funding under the 
National Fire Plan must involve consultation with affected tribes. An effective way to 
address this need is to allow the Bureau of Indian Affairs and tribes to consult on a 
government-to-government basis. 

The BIA is organized and experienced in the consultation process, which would 
allow the bureau and tribes to determine which projects should be funded to address 
wildland-urban interface mitigation needs on reservations and other Indian trust or 
restricted lands. The BIA and tribes would use interagency definitions, criteria, and 
ranking systems in the process of making project funding decisions on reservations 

www.jireplan.gov serves as a clearinghouse to provide the most 
up-to-date and comprehensive interagency information and 
related details on the National Fire Plan. Users can track proj
ects that are being carried out in their state and local commu
nity across the country. The data on wildland fire projects is 
especially useful because it explains their benefits and how 
communities can play a critical role in efforts to help protect 
property and save lives. The new site also provides useful infor
mation for homeowners in areas that are high risk for wildland 
fires. Site visitors can get firsthand information about ways to 
protect their homes and communities from wildland fire. The 
site also lists information for fire contractors and related 
employment opportunities. This website compliments the 
National Interagency Fire Center site, www.nifc.gov, which 
contains timely and accurate information on the status of wild
fires across the country. 

and trust lands. 
These definitions, criteria, and 

ranking systems would be similar to 
those developed by Interior's 
Communities at Risk Incident 
Command Team. The consultation 
process would provide encourage 
Indian tribal governments to formu
late additional wildland urban inter
face criteria. 

This approach allows fuels treat
ment projects based on tribal goals, 
objectives, and priorities to proceed 
more expeditiously on reservations 
and other trust lands. Program fund
ing levels must be equitable to 
ensure Indian communities are 
treated in a manner and pace similar 
to the state communities. 

BIA officials based at the National 
Interagency Fire Center are collabo
rating with BIA Regional Fire 
Management Officers to use intera
gency criteria and procedures to rank 
communities on or next to Indian 
trust or restricted land. Regional 
Offices consulted and collaborated 
with Indian tribes to finalize the pro
posed criteria and procedures and 
produce a list of high risk communities. 

The consultation process for 2002 projects and beyond were initiated in national 
and/or regional fire managers' annual meetings. Interagency definitions, criteria, and 
ranking systems, and tribal goals and objectives will be integrated to develop funding 
priorities for communities and wildland urban interface projects. Further consulta
tion with individual tribes may be needed when unique circumstances must be 
addressed. 

An effective way to address wildland urban interface fuel hazard mitigation needs 
on nontrust land in or next to reservations would permit the project sponsoring unit 
(federal agencies or states) to consult with the affected tribe on a government-to-gov
ernment basis. 

In cases where the project sponsor does not know how to initiate consultation with 
an affected tribe, the BIA regional fire management officer responsible for the 
Geographic Area where the project is proposed will provide the sponsoring unit with 
tribal point of contact information. The necessary contact information also will be 
posted on the National Fire Plan Internet site. 
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Rural Fire Assistance Helps Protect Local Communities 

Forging Partnerships in Rural Arkansas 
By Allison Jackson, Buffalo National River 

Above, Connie Watkins, left, and Rochelle 
Coppola organize the Rural Fire Assistance 
Program at Buffalo National River. Below, 
Monty Young, left, chief of the Gillett 
Volunteer Fire Department, receives protec
tive equipment from Superintendent Ed 
Wood, Arkansas Post National Memorial Park. 

Above, Gillett Volunteer Fire Department with 
Dennis Stock, at top left, Fire Management Officer 
James Mattingly, second from right, and Park 
Superintendent Ed Wood, right. Below, Members 
of the Gillett Volunteer Fire Department 
receive Rural Fire Assistance information 
from James Mattingly, fire management 
officer at Buffalo National River. 

E leven rural and volunteer fire departments near National Park Service units in 
Arkansas have received funds to buy new equipment and training to improve fire
fighter safety and wildland fire fighting skills through the Rural Fire Assistance 

Program. 
James Mattingly, fire management officer for the Ruffalo National River, coordinated 

the program for the National Park Service in Arkansas. Assisting him were park fire staff 
Connie Watkins and Rochelle Coppola. The program responded to the assessed needs of 
local fire departments. Eleven departments with response areas that border on NPS 
lands qualified for the program. Additional rural fire departments are participating this 
year. 

As part of the National Fire Plan, Congress appropriated $10 million to the Department 
of the Interior to provide rural fire assistance in recognition that these units are often 
inadequately equipped and undertrained to fight wildland fires, but are doing so anyway, 
often in close proximity to federally administered lands. 

The initiative was developed as a direct response to severe wildland fires, fire impacts 
on rural communities, and to assist in developing sufficient firefighting capabilities in the 
future. The severe fire season of 2000 captured the attention of the American people 
about the need to find ways to protect life and property and minimize losses of natural 

resources. 
One component of the program seeks to develop stronger working relationships with 

rural fire departments surrounding NPS lands and to increase their ability to safely and effec 
tively suppress wildland fires. Safe and effective fire suppression in the wildland urban inter 
face demands close coordination between local, state, tribal, and federal firefightin 
resources. 

The NPS units participating in the program include Ruffalo National River, Hot Sprin; 
National Park, Arkansas Post National Memorial, and Pea Ridge National Military Park 
The program has helped 11 fire departments near these NPS units to enhance their capa
bilities in the areas of training, equipment, and prevention activities. The equipment 
purchased includes gloves, rakes, picks, axes, jumpsuits, fire helmets, back pumps, 
shrouds and visors. Because funding is limited, levels of support depend on the num
ber of participating departments and their associated support needs. 

Through training sessions like Basic Firefighting (S-130), and Introduction to 
Wildland Fire Rehavlor (S-190), rural and volunteer fire departments are now able to 
safely and efficiently work with NPS employees on prescribed burns and wildland 
fire incidents. These training programs have been conducted in North Dakota, 
Minnesota, and Arkansas; other NPS sites conduct the same training. 

As the NPS units in Arkansas and throughout the nation continue to develop part
nerships and assist rural and volunteer fire departments, our public lands and local 

communities will reap the benefits. 
Allison Jackson is a Fire Education, Prevention and Information Specialist with 

Buffalo National River in Harrison, Arkansas. She can be reached at Allison 
Jackson@nps.gov. 

Above, Members of the Morning Star 
Volunteer Fire Department, of Marshall, 
Arkansas, include, from left, Fire Chief Zcb 
Horton, Tim Young, Betty Horton, Harold 
Young, Tammy Bryan, LeAnn Lowrance, 
Lenard Bryan, James Maze, and Angie 
Maze. Below, Rural Fire Assistance wild-
landfire training in Flippin, Arkansas. 

Arkansas Units Receiving RFA Help 

Rural firefighting departments in 
Arkansas that received new equipment from 
the National Park Service through the Rural 
Fire Assistance Program include: 

Jasper Volunteer Fire Department 
of Newton County; 

Ralph Caney Fire Department and 
Rea Valley Volunteer Fire Department 

of Marion County; 
Morning Star Volunteer Fire 

Department, HA-RO-CO Volunteer 

Fire Department, serving Harriet and 
Rock Creek communit ies , Pindall, 

Gilbert, and St. Joe Fire Department, 
of Searcy County; 

GiUett Volunteer Fire Department 
of Arkansas County; 

Northeast Renton County Volunteer 
Fire Department, Pea Ridge Volunteer 

Fire Department.) Benton County; 
Piney Fire Department and 

Morning Star Volunteer Fire 
Department of Garland County. 

Above, Jeff West, a ranger at Buffalo 
National River Park, assists with Rural 
Fire Assistance training. Below, Rick 
Reel, assistant fire chief, Rea Valley 
Volunteer Fire Department, attends 
S-212 power saw training at Buffalo 
National River. 

Because safe and effective fire suppression in the 
wildland urban interface demands close coordi
nation among local, state, tribal, and federal fire

fighting resources, the National Fire Plan established 
the Rural Fire Assistance program for Interior. The ini
tiative helps rural fire departments strengthen their 
fire protection capabilities. 

To qualify, the fire department must serve a commu-

Rural Fire Assistance 
nity of less that 10,000 residents and be located next to 
Interior lands and within the wildland urban interface. 
A Cooperative Fire Agreement with a state forester or 
Interior agency also is required. The grant recipient 
must share at least 10 percent of the project's cost 
(including in-kind services). Eligible fire departments 
can receive up to $20,000 for training, equipment, and 
prevention activities. 

Interior agencies distributed 1,445 awards to rural 
and volunteer fire departments in FY 2001, totaling 
$10 million. In a typical example, the Bureau of Land 
Management distributed more than $346,000 to 30 
rural fire departments in Wyoming. 

"2000 was a busy fire season, and the rural fire 
departments were truly an integral part of our fire 
fighting capabilities," said John Glenn, Wyoming's 
state fire management officer. "Not only will this help 
increase coordination between BLM and our rural fire 
department partners, but the public benefits as well. 

By improving our fire protection capabilities, we can 
help reduce fire loss and the occurrence and intensity 
of fires within the urban interface." 

Eastern communities also benefit from the Rural 
Fire Assistance Program. Delaware Water Gap National 
Recreation Area, for example, has provided $40,000 in 
rural fire assistance funding to a dozen local fire 
departments—five in New Jersey and seven in 
Pennsylvania. The rural fire assistance funding pro
gram is administered in cooperation with the New 
Jersey Forest Fire Service and the Pennsylvania Bureau 
of Forestry. The NPS received $1.55 million in RFA 
funds in 2001 and has used the money to help local fire 
departments throughout the nation. 

The current National Fire Plan contracting website 
link, www.blm.gov/natacq/FIRE/contracting.html, is 
the clearinghouse for assistance information for rural 
and volunteer fire departments. This website contains 
information on what departments are being assisted, 
the type of assistance provided, and which Interior 
bureau is providing the assistance. 
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FIKEWISE 
Firewise Helps Homeowners 

Protect Their Property 
Against Wildland Fire 

L iving in a house surrounded by nature and wildlands can be peaceful and beau
tiful, but it can also be risky. All over the country, people are rapidly moving into 
formerly unpopulated areas. From previously underdeveloped Native American 

reservations to rapidly growing small towns and suburbs of larger cities, new homes 
are being built where there were just trees before. 

Wildfire can threaten homes in wildland settings anywhere. The risk of a high inten
sity, violent wildfire is rising in many wildland ecosystems, and with it comes an 
increased risk to homes in this interface area. 

The good news for people living in wildland settings is that you can do many things 
to protect your home even before a wildfire gets started. Whether you are retrofitting 
an existing house or building one from scratch, a professional builder or a "do-it-
yourselfer," you can learn some techniques of firewise construction to make your 
home less vulnerable should a wildfire strike. 

Major wildfires blaze across the country, putting entire towns, and hundreds of 
woodland homes at risk. Wildfires present a major threat to homes in the wildland 
urban interface. This is the area where wildland and residential areas meet, and where 
they can most be affected by each other. In 1991, for example, a devastating fire in 
Oakland California destroyed over 3,000 dwellings in a matter of hours. 

Although high temperatures, low humidity, and low rainfall increase the likelihood 
of a fire, wildfires can happen anywhere in the country, at any time. They are unpre
dictable and no region is immune from them. 

Generally, instead of hundreds of homes, most wildfires threaten only ten or twelve. 
If a wildfire occurs near you, it may spread rapidly, and become a serious problem. In 
short, if you are living or building on the edge of a wildland area, you need to prepare 
for the risk of wildfire. 

To better understand how to protect your home, it is important to know how fire 
behaves. Fire needs fuel and oxygen. To a wildfire, homes and other structures are a 
form of fuel, and the wind provides plenty of oxygen. The slope of the terrain is also 
important to a wildfire's rapid spread. Generally, a fire moving up a slope moves faster 
and has longer flames than one on level ground because hot gases rise in front of it, 
pre-heating its path. 

This can be illustrated by lighting a match to see how it burns. As the match stays 
level, the flame is constant and will eventually go out. Tipping the match creates a 
slope, causing the fire to burn more rapidly and with a larger flame. This is the way 
wildfire spreads. The fire heats and dries fuel 

above it, causing it to burn. 

For more information on assessing wildland 
urban interface hazards, visit the Firewise 
website at www.NIFC.gov. 

How Homes Ignite 
When a wildland fire is 

approaching a home, it can 
be a threat in two different 
ways. The first, and more 
common way, is an indi
rect threat. When the fire 
front is still more than a 
mile away, burning 
embers or firebrands can 
be carried by the wind. 

They land on roofs or 
collect in low points 
around a house, such as 
under decking and in 
adjacent landscape veg
etation. These embers 
can also be drawn into 
an attic if there are 
open eaves, or through 
open unscreened win
dows and vents. The 
amount of damage to 
an unprepared home 
can be devastating. 

Secondly, when the 
fire is close enough, 
its heat and flames 
directly threaten the 

home, causing combustible 
materials, like decks, sidings, 
fences and roofs to ignite. It 
will also melt plastics and 
break plate glass windows. 

Preparing for these types of 

The good news for people living 
in wildland settings is that you 
can do many things to protect 
your home even before a wild
fire gets started. 

threats through firewise con
struction can make the differ
ence in the amount of damage 
sustained in a wildfire in the 
future. 

When a wildfire occurs, the demand on the local fire department is intense. 
Protecting people's lives is their first priority. Protecting property and resources is 
secondary. 

With both wildland vegetation and a large number of structures threatened, the fire 
department's normally adequate resources can become overwhelmed. Often, they may 
have to decide between attacking the fire or choosing which structure can be saved. 

You can help improve the fire-fighting effort by making your property a place to 
effectively battle a blaze, and make it more likely your structure can be saved. If your 
access road is too narrow, poorly maintained or inadequately marked, fire apparatus 
may not be able to do any good. 

This is the goal of firewise construction — your home and surrounding structures 
should be able to survive independently of the efforts of the fire services. 
Homeowners or those building near wildland areas have both the responsibility and 
the power to protect their property. However, these are things that have to be thought 
about in advance. It's too late once a wildfire has begun. 

During a major wildfire in Laguna Beach, California, hundreds of homes were 
destroyed in a short period of time. A few homes survived, but notably, one house 
came through it all with very little damage. Some called it a "miracle house" but it 
wasn't really a miracle. This house had been built with firewise construction in mind, 
using the right materials and the right design. 

In Frogtown, Virginia, a home survived a 400-acre arson fire because of the way it 
was constructed. Among its features—fire-resistant roof materials, a stone founda
tion, and a deck designed to prevent the accumulation of combustible material 
beneath it. This allowed firefighters to stay and battle the blaze that was very near to 
the home. 

A home's chances of survival can be greatly improved through careful planning, 
design, and landscaping. Simple, cost effective and attractive firewise alternatives 
should be considered as you build or retrofit a home. 

And choosing firewise construction does not mean you have to eliminate your aes
thetic ideals. It does mean selecting appropriate materials and detailing to minimize 
the fire risk. Or it may mean choosing a different type of material than originally 
planned—one that is less combustible. 

It can be as easy as watching where the leaves collect in the yard, showing you where 
firebrands or embers may land, and then making sure those areas remain clear of 
dead vegetation or other flammable materials. 

To find out more about how a home project can be planned so that any house can 
survive a wildfire, visit the Firewise program website at www.nfp.gov. 

The FIREWISE Program 

The FIREWISE Communities Program, funded by Interior, the U.S. 
Department of Agriculture, and many other state, federal, and nonprofit 
partners, is a highly successful part of community hazard mitigation 

efforts. The program encourages communities and homeowners to take respon
sibility for hazard mitigation through land-use planning, building codes, land
scaping codes, zoning, and fire protection. 

The program promotes inclusion of FIREWISE concepts into communities. 
FIREWISE has support from a broad coalition of natural resource agencies, 
housing and building organizations, planners, and insurance interests. The pro
gram includes a 3-year series of national workshops with a target audience of 
community leaders who can influence how neighborhoods are designed, built, 
maintained, and protected from wildland fire. In FY 2001, 12 national events 
were held, targeting 953 community leaders from 425 communities in 45 
States. The events led to 30 regional workshops. 

In August, 2001, the Secretaries of Agriculture and the Interior recorded 
interagency public service announcements to increase awareness of the FIRE
WISE program. The PSAs were distributed to 6,000 radio stations nationwide. 
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Strengthening the Federal Wildland Firefighting Force 
It's some of the most physically demanding and dangerous work 
in the world. The jobsites are filled with hazards—from smoke, 
fire, and falling debris to rugged terrain and wicked heat. Train
ing is rigorous; workdays, seemingly endless; the pace, exhaust
ing. It's definitely not for the faint of heart. But for the men and 
women of wildland firefighting crews, the work is both a chal
lenge and a duty. They know better than most how important 
their efforts are in saving lives, homes, wildlife, and landscapes. 

Fire Crew members and leaders help suppress wildfires 
by building firelines using pulaskis, shovels, and chain-
saws to control a spreading fire. They also patrol areas of 
controlled fires and search out and extinguish any remain
ing burning material. Finally, they observe, collect, and 
preserve evidence of the cause of fires. 

These crews consist of about 20 individuals who have 
been organized and trained and are supervised principal
ly for operational assignments on wildland fire. Generally, 
these crews are made up of seasonal employees, whose 
everyday job is something other than firefighting, i.e., tim
ber, wilderness rangers, recreation, range work. There are 
about 500 hand crews in the United States. Temporary 
seasonal fire crew positions range from GS-2 through GS-
5. Permanent fire crew positions require wildland fire
fighting experience or directly related college education. 

Hotshot Crew members or leaders are part of a 20-
person interagency fire suppression crew. These highly 
trained, skilled, and experienced firefighters have had at least 
one season of experience battling wildland fires. There are 
about 68 hotshot crews around the nation—a total of 1,360 
firefighters. The crewr members serve in all phases of wild-
land firefighting—building firelines, burning out, setting 
backfires, and mopping up. 

They are generally given assignments on the toughest part 
of a fire and use a variety of specialized hand tools, includ
ing chainsaws and fireline explosives. They are often dis
patched nationwide to larger fires. Hotshot crew members 
are employed for a minimum of 130 days. Temporary sea
sonal hotshot crew positions are filled at the GS-4 and GS-
5 levels from the Fire Crew announcements. Permanent 
Fire Crew positions require wildland firefighting experi
ence or directly related college education. 

Engine Crews: Operators drive fire engines to fire locations, 
frequently over unimproved roads. They are responsible for 
placing the engine for safety and optimum use of water, foam, 
and water handling equipment. They work with specialized fire
fighting equipment and perform many strenuous activities, 
including building firelines with handtools, laying hose, carry
ing out burnout operations, and mopping up hot spots near a 
fire's edge. 

Engine crews are made up of three to five wildland firefight
ers. A typical fire engine is a heavy-duty offroad vehicle able to 
carry up to 800 gallons of water. Engines also can carry foam 
to use on wildland fuels and to protect the exterior walls of a 
structure. Temporary engine operator and supervisor positions 
are filled from the GS-5 through GS-7 levels. Permanent 
engine operator and supervisors positions require wildland 
land firefighting experience. 

12 PEOPLE, LAND X WATER • May/June 2002 

Firefighting Aircraft are used in fire suppression activi
ties, including helicopters, airtankers and transports. Typically, 
30 to 40 heavy and medium helicopters are under contract each 
year for wildland firefighting purposes, and about 175 are under 
contract on a "call-when-needed" basis. Helicopters support fire
fighters on the ground by dropping water, foam or retardant on 
flaming trees, brush, and even structures to cool hot spots and 
prevent a fire from spreading. 

Airtankers are large planes fitted with tanks for transporting 
and dropping fire retardant or water. Their capability ranges 
from 2,000 gallons to the larger aircraft that are capable of 
delivering 3,000 gallons. Airtankers drop their load in a long 
string, creating a line of retardant aimed at slowing the fire to 
give ground support forces the opportunity to build firelines. 
A pink dye is added to give the pilot an idea of where the drop 
landed. 

Typically, 40-50 air-tankers are under contract to state and 
federal agencies for wildland firefighting purposes. When there 
is imminent danger to life and property and other aerial 
resources are exhausted or committed, military C-130 aircraft 
can be equipped with a Modular Airborne Fire Fighting System— 
a pressurized 3,000 gallon tank system containing water or a 
water-based retardant. 

Aircraft equipped with highly specialized infrared scanners can 
pinpoint a six-inch hot spot from 8,000 feet (1.5 miles) and cover 
up to 1 million acres in one hour. 

Guardians of the Past 

National Outreach Recruits Wildland Firefighters 

A
s part of the National Fire Plan initiative, 
Interior made hiring wildland firefighters a top 
priority in 2001 and 2002. The nationwide 
recruiting efforts filled a significant shortage in 
the firefighting workforce and helped build an 

optimal level of readiness. 
The decline in the number of federal wildland firefight

ers, especially experienced fire managers, was caused by 
several factors. There are greater numbers of dual career 
couples in today's society, making travel on extended fire 
assignments more difficult. Fire employees have a higher 
average age—a majority are eligible for retirement in the 
next five years. And there is now a broader range of profes
sional disciplines attracting new employees. 

In FY 2001, Interior and the USDA Forest Service hired 
5,474 new firefighters (approximately 90 percent of which 
are front-line firefighters. The other 10 percent are con
tracting personnel, biologists, etc.). The Forest Service hired 
3,311 new firefighters, and the Interior agencies hired 2,163. 
To accomplish this extra hiring, agency staff conducted 
comprehensive recruitment programs. Personnel were also 
hired to support contracting, hazardous fuel reduction, 
planning, and NEPA and administrative functions. 

These numbers include the hiring of additional seasonal 
employees and new permanent staff in fire management 
and related positions. Most of the new jobs are entry-level 
forestry aids or technician jobs assigned to firefighting posi
tions, but some are higher graded positions in fire manage
ment and related disciplines. 

More than 16,000 firefighters were employed in support 
of the National Fire Plan in 2001. This is almost a 30 per
cent increase over the previous year and represents more 
than 90 percent of the hiring goal. This increase in fire
fighters was needed to achieve the normal-year readiness as 
directed by Congress. The increase in the number of fire
fighters helped agencies to accomplish work in fire sup
pression, prevention, hazardous fuel treatments and fill 
leadership needs in agency fire organizations. Because 
Congress and federal agencies are giving priority to local hir
ing, the recruiting effort provides an excellent opportunity 

Helitack Crew members are specially trained in the tac
tical and logistical use of helicopters for fire suppression. 
These crews can be rapidly deployed and are often the first 
to respond to a wildland fire. Helitack crews are also trained 
to rappel from a hovering helicopter in areas where the ter
rain or vegetation does not allow the helicopter to land. 

A primary job for the crew is to load and unload slings of 
equipment and supplies needed for firefighting. Crew mem
bers may land at or near a fire or rappel from a hovering hel
icopter into remote areas to construct a helispot or to begin an 
initial attack on a wildfire. They build firelines using hand-
tools, chainsaws, and support equipment. Temporary helitack 
crew positions are filled from fire fighting announcements at 
the GS-5 and GS-6 level. Permanent helitack crew positions 
require wildfire fighting experience or directly related college 
education. 

to increase diversity in the firefighting forces. National and 
local recruiting programs reach out to a broad pool of 
potential applicants. Interior and the Forest Service have 
coordinated over 35 job fairs nationally. Secretary Norton 
recorded public service announcements that were distrib
uted to 5,000 radio stations nationwide as part of the cam
paign. More than 20,000 applications have been received for 
firefighting positions. 

An important part of the campaign has been hiring super
visors with fire experience. This was a significant problem 
during the 2000 fire season but several approaches were 
used last year and this year to avoid that difficulty. Agencies 
used financial incentives, and waived mandatory retirement 
ages for physically fit firefighters. 

The problem also was addressed by converting many 
temporary wildland firefighters to career status. This pro
vides additional supervisory capabilities on large fires. 
When completed, the effort will significantly increase the 
departments' abilities to suppress large fires and improve 
their initial attack capabilities. 

MB 
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Fire Prevention officers estab
lish contact with forest users, visi
tors, and local residents. They 
inform the public of fire danger, 
advise of precautions to prevent 
destructive fires, and explain the 
laws and regulations. The posi
tions are filled at the GS-7 level 
and require wildland firefighting 
experience and experience in an 
advanced position, such as a 
smokejumper or crew leader. 

-V 

Information on Firefighting Jobs 
All federal firefighting positions are advertised on the Federal Government's online job service: www.usajobs.gov, and 

can be applied for online at that site or at the website of federal and state firefighting agencies. While these agencies 
handle their individual hiring programs, the types of jobs and requirements for those positions are generally similar 
across jurisdictions. The Bureau of Land Management, for example, employs over 1,500 people in its program—per
manent and temporary (seasonal) firefighters. 

Many of the temporaries return year after year and consider working in BLM's fire program a second career. A num
ber of them have progressed from entry-level fire crew positions to leadership positions on engine crews or as elite fire
fighters on hotshot crews or as smokejumpers. Permanent (professional) employees in the BLM's fire program have 
opportunities to progress even further as fire management officers and fuels program managers. 

All positions, except dispatcher and fire prevention, require applicants to pass a rigorous pre-employment physical 
examination. All positions require pre-employment drug testing. Most permanent positions require applicants to be 
35 or younger. Interior's firefighting jobs website is www.doi.gov/fire. 

Dispatchers operate two-way radios, telephones, tele
copiers, and computer terminals to order and dispatch 
resources to fight wildfires. They are responsible for pro
cessing information for fire weather conditions, forecasts, 
and other factors affecting fire management. Temporary 
dispatcher positions are filled at the GS-5 and the GS-6 
levels and require wildland fire experience in order to 
qualify. Permanent dispatcher positions (both nonsuper-
visors and supervisors) range from GS-5 through GS-9 
and also require wildland land firefighting experience. 

Fire Lookout: If you are 
interested in being a firefighter but have little or no wildland 
firefighting experience, this is one place you might begin. Fire 
lookouts serve at remote tower stations, observing, plotting, 
and reporting the outbreak of wildfires, their locations, esti
mated size, and behavior. Fire lookouts interact with firefight
ing crews and dispatch them by radio communications. 

Fire lookout positions are filled at the GS-2 and GS-3 levels. 

Smokejumpers are members of an elite corps of spe
cialized, rapid-response firefighters who parachute into 
inaccessible areas for an initial attack on a wildland fire. 
Their primary job is to attack fires in remote areas before 
the fires grow too large. Smokejumpers also help with fire
fighting efforts when help is needed quickly. 

Smokejumpers must be self-reliant and able to work in 
both small groups and as part of larger organized crews. 
They must be in outstanding physical condition and have 
prior wildland firefighting experience. Competition for 
smokejumper jobs in recent years is intense for the limited 

number of jobs that become available each year. 
Temporary smokejumper positions are filled at the GS-5 

and GS-6 level. Permanent positions are filled at grades GS-
5 and GS-6 levels; leadership positions, at the GS-7 level and 
higher. 

When the call comes in, a predeter
mined number of jumpers "suit up" 
and board the plane within 10 min
utes. If a fire is burning within 100 
miles of their base, smokejumpers 
can be at the scene in about 30 min
utes. At the blaze, the plane circles 
while the jumpers decide the safest 
way to attack. A smokejumper "spot
ter" drops weighted paper streamers 
from the aircraft to determine the 
speed and direction of the wind. The 
airplane levels at 3,000 feet, and 
two jumpers exit the plane on each 
pass over the jump spot. 

Smokejumpers wear a padded 
Kevlar jump suit to protect them 
from trees, rocks, and from the fire 
itself. A helmet with a metal face 
grate protects them from tree 
branches or rocks. The combined 
weight of their suit and gear is 

about 80 pounds when they exit the plane. A 
"fire box" containing tools, food, and water to 
support two people for up to 48 hours is 
dropped by parachute for each pair of jumpers 
on the scene. 

Smokejumpers maintain contact with fire 
dispatchers at all times in case 

they need additional firefight
ers, supplies, or run into diffi
culties. When the fire is out, 
all gear and equipment must 
be carried to the nearest road 
or helicopter landing. Packout 
bags weigh up to 110 pounds 
and are carried up to 10 miles. 

Specialized equipment used 
by the smokejumpers, such as 
personal gear bags, jumpsuits, 
packout bags, and harnesses, is 
made onsite by the smokejumpers 
themselves. Parachutes are purchased from 
manufacturers but may be repaired on site by 
a qualified parachute rigger. BLM smoke
jumpers use ram-air square parachutes, while 
Forest Service jumpers use round parachutes. 

Before rookies may progress in the program, 
they must pass a physical test. About 20 hours 

of classroom instruction is 
required before they receive 
hands-on training, which 
includes mock parachute train
ing, pump and chainsaw use and 
maintenance, tree climbing, 
water landings, and parachute 
jumps. Rookies must complete 
the five-week training program. 

Some smokejumpers receive 
Emergency Medical Technician 
training, which is updated annu
ally, so they can deal with 
injuries that may result from 
parachuting or firefighting. 
Throughout their careers, 
smokejumpers must maintain a 
vigorous daily physical training 
program. 

Safety is the number one concern for every 
smokejumper, and the elite group has maintained a 
remarkable safety record. About 400 smokejumpers are 
based at BLM and U.S. Forest Service sites. The BLM bases 
are at Fairbanks, Alaska, and Boise, Idaho. The Forest 
Service bases are at Winthrop, Wash.; Grangeville and 
McCall, Idaho; Missoula, Mont.; Redmond, Ore.; West 
Yellowstone, Mont.; and Redding, Calif. 
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Safety is Paramount Concern of Wildland Firefighter Training 

On the Fireline or the Battlefield 
Leadership is a Key to Victory 

QUANTICO, Virginia—On the front lines, we attack, 
experience near-misses, patrol, reinforce the troops, and 
use commanders to oversee the operation. At base camp, 
we strategize, attend briefings, staff the commissary, and 
feed hundreds in the mess tent. This could be a military 
operation, but it's not. It's a wildland fire incident. 

Throughout history the parallels between wildland fire 
fighting and war have been drawn in everything from 
fireline terminology to newspaper headlines. Wildland 
fire training specialists have begun exploring yet another 
correlation between the military and wildland fire man
agement—leadership. 

"There are many similarities between our organiza
tions," said Larry Sutton, a training specialist at the 
National Interagency Fire Center in Boise, Idaho, and 
member of an interagency leadership task group 
assigned to study leadership training and development in 
wildland fire management. 

"We both have training and operational responsibili
ties, work in high-risk environments, and make lime-
compressed decisions where the consequences of the 
decisions can affect lives." 

Members of the National Wildfire Coordinating Group, 
Sutton, and other fire program managers traveled to the 
Marine Corps base at Quantico, Va., last summer to 
exchange ideas with the U.S. Marines on how to lead 
change and develop leaders in a large organization. The 
Marines have a large organization with a 225-year histo
ry, a changing scope and mission, and a well-known rep
utation for developing effective leaders. 

Sutton said the Marines have also gone through a lot of 
organizational change recently, much like the wildland 
fire community. "The scope of their mission has shifted 
from 'fight battles and win wars' to include humanitari
an and peacekeeping missions or response to national 
emergencies, including firefighting," he said. 

The wildland fire community has seen its mission 
expand, as well, from simply extinguishing fires to ignit
ing fires to improve land health, reducing hazardous 
fuels in wildland urban interface areas, and responding 
to natural disasters, such as floods, hurricanes, or oil 
spills. 

As the Marines have broadened the focus of their mis
sion, they have changed their fundamental training. 
Sutton emphasized that this is no simple task with 
172,000 active duty members—more people than all of 
the federal and state wildland fire management agencies 
combined. And the Marines believe in developing leaders 
at all levels of their organization. 

"Leadership builds trust and confidence in a team," 
said Lt. Col. Eric H. Carlson, the director of operations at 
Quantico's Marine Corps University. "The Marine team 
fights together under adverse conditions. Every Marine 
must be ready to lead, and eager to be led. Without lead
ership, we would lose heart and fail. For Marines, that is 
not an option. That's why leadership is a strong part of 
our culture. We don't really 'train' leaders, though. 
Leaders are developed through education, training, and 
experience. Leadership is really an art that is passed 
from one generation to the next." 

During the visit to Quantico, the Marines outlined 
their "cradle-to- grave" building-block system of profes
sional military education. Based on the belief that lead
ership cannot be left to chance, leaders are developed 
throughout the noncommissioned and commissioned 
officer ranks. Dynamic situations are the norm on the 
fireline and on the battlefield. People at any level of the 
organization may find themselves suddenly "in charge" 
in a very high risk situation. The Marines use this com
pelling reason to institutionalize leadership development 
at all levels of their organization, rather than just con
centrating on the top echelon. 

Sutton and many others in the fire community feel, for 
tliis reason, leadership development should be institu
tionalized within the wildland fire community7 as well. 

Larry Hamilton, the director for the Bureau of Land 
Management's Fire and Aviation Program at the National 
Interagency Fire Center, agreed. "The 2000 fire season 
stressed our system, helping us identify weak links or 
missing pieces in wildland fire management. One of 
these weak links was not having enough leaders—we ran 
short." 

The Marines use many methods to develop their lead-

At left, Marines practice problem-solving 
in one of several bays along the 
Leadership Reaction Course. Marines 
evaluate leadership qualities in their 
officer candidates as they work to 
solve problems. 

ers, including the "sand table," a large sandbox that 
allows "terrain" to be designed and scenarios to be set 
up. While their peers observe, the Marines use "tactical 
decision games" to solve problems and practice commu
nication and decisionmaking under stress. 

The Marine Corps also uses a Leadership Beaction 
Course in its Officer Candidate School to assess leader
ship potential. The course is set up in an outdoor facili
ty containing a set of walled bays, each of which houses 
a unique problem to be solved. Sutton was impressed by 
the drill. "It didn't matter whether or not the problem 
was actually solved. What was important was the demon
stration of leadership potential." 

So how does this translate to wildland fire manage
ment? 

"Nearly every accident we have involves issues in lead
ership or communication," Sutton said. The accident 
report on the South Canyon Fire on July 6, 1994, in 
Colorado, in which 14 firefighters died, provides a good 
example. It lists six findings where leadership "signifi
cantly contributed" to the fatalities. 

Hamilton agreed. "Leadership is a key component in 

Above and at left, Wildland fire program 
managers observe Marines as they progress 
through the Leadership Reaction Course. A 
Marine instructor explains how the "sand 
table" is used for designing terrain and sce
narios that trainees can use to problem-solve 
and practice communication and leadership 
skills. 

any organization. We have a vision and a strategy: we've 
got to have good leaders," he said. 

"With just a few changes, many of the training meth
ods and techniques could be adapted to wildland fire 
training," Sutton added. 

The leadership task group's report lists several recom
mendations for instituting leadership development with
in wildland fire training. These include establishing a 
leadership curriculum with conceptually connected 
courses from the least complex (follower) to the most 
complex (organizational leader) level; using leadership 
skills assessment tools similar to what the Marines use; 
and adopting a set of leadership principles and values 
common to all organizations. 

Sutton said the National Wildfire Coordinating Group 
will review the task group's findings and develop a plan 
to put the best suggestions into practice. "Firefighters 
want good leadership, and they know it when they see it. 
However, training alone can't help us develop good lead
ers. There has to be commitment across the organization 
to develop our leaders from the day people walk in the 
door to the day they walk out." 

Firefighter Apprenticeship 
Training Program 

The Wildland Firefighter Apprenticeship Program, 
established in 1990, is a registered apprentice
ship that trains federal entry-level fire manage

ment personnel for careers as future leaders for all 
federal wildland fire and aviation management pro
grams. 

Each academy consists of four weeks of training at a 
facility in California. Course offerings include fuels 
management, fire prevention, fire behavior, emer
gency medical first responder, human factors in fire 
management, fireline leadership, as well as fire crew 
supervisor and aviation safety training. 

Apprentices are required to complete other fire 
training courses and work experience outside of the 
formal academies before they complete the program. 
At the conclusion of the program, apprentices have 
received all the required training to enable them to 
serve as the primary supervisor of a fire suppression 

or ecosystem crew. 
Since its inception, the academy has accommodated 

80 and 160 students annually. The National Fire Plan 
provided resources in fiscal year 2001 to expand the 
planned number of fire management trainees to near
ly 500 new students annually. This contributes to the 
congressional intent of improving fire suppression 
resources and restoration of ecosystems, through the 
development of a more skilled fire management work
force. 

More information is available at www.fireplan.gov 
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Safety is Paramount Concern of Wildland Firefighter Training 

Safety the Top Training Priority 

F irefighting is an inherently dangerous occupation. 
"We cannot mitigate every hazard," said Tim 

Hartzell, director of Interior's Office of Wildland Fire 
Coordination. "What we can do is recognize risk, manage 
it, and minimize it, whenever possible." 

In getting ready for the 2001 and 2002 fire seasons, 
Interior firefighting agencies emphasized training and re-
certification. Federal firefighters are appropriately 
trained for the type of assignment they are given. When 
they are dispatched to a fire, it is with full confidence that 
they have the training, knowledge, and experience 
required for the task. 

Firefighter training has been developed by fire experts 
over many decades. Safety is emphasized in every course, 
from basic training through the most advanced classes. 
Firefighters are trained to remain calm, think clearly, and 
act decisively in potentially dangerous situations. This 
training has prevented untold numbers of entrapments, 
injuries, and fatalities. 

The loss of wildland firefighters anywhere strengthens 
the resolve of federal firefighting agencies to lessen the 
dangers of wildland fires and heighten the emphasis on 
firefighter safety, Hartzell noted. That has been the case 
following the loss of seven wildland firefighters in 2001 — 
four USDA Forest Service firefighters were killed on July 
10 while battling a blaze in the Cascade Mountains of 

Washington State; a state firefighting pilot died in the 
crash of his airtanker the same day; and two firefighting 
pilots died when their airtankers collided in Northern 
California on Aug. 22. 

"When a firefighter dies, a genuine, deeply felt sorrow 
ripples through the fire community," Hartzell said. "No 
one is immune from the sense of grief. Everyone pauses 
and reflects on the risks that are a part of firefighting, 
and how things can be made safer next time. My hope is 
that, in the aftermath of tragedy, everyone in the fire 
community is again reminded that safety always comes 
first." 

Secretary Norton extended the department's deep sym
pathy to the family, friends, and co-workers of these five 
courageous firefighters. "We all mourn when life is lost in 
the firefighting community. The tragedies remind us that 
the safety of our courageous firefighters and the public is 
always our paramount consideration," the Secretary said. 
"No timber, no structure, no piece of equipment is worth 
taking an unnecessary risk and jeopardizing safety. 
Eventually, they can all be replaced—human lives can
not." 

"We all need to pause and again commit to eliminating 
unnecessary risks and, without exception, making safety 
our foremost consideration every time we answer the call 
to fight fire," Norton said. "Let's bring home every fire
fighter safe and injury-free." 

Utah Fire Academy Trains Regional Firefighters 
By Susan Marzec and Teresa Rigby 

RICHFIELD, Utah—More than 500 wildland firefight
ers from Utah and the region assembled here last sum
mer to attend the first-ever Utah Wildfire Academy and 
prepare for the 2001 wildfire season. 

Based at Snow College South, the seven-day training 
program—one of only three comprehensive fire acade
mies nationwide— is a cooperative effort between the 
State of Utah, Bureau of Land Management, U.S. Forest 
Service, Bureau of Indian Affairs, and National Park 
Service. 

The program, a part of the National Fire Plan initia
tive, includes 16 courses, ranging from basic firefighting 
techniques to incident command management. 

The Richfield training was important in preparing 
federal, state, and local firefighters for the summer 
wildfire season, noted Sally Wisely, BLM's Utah state 
director. "In 2000 we experienced one of the worst fire 
seasons on record. This year looks no better," she said. 
"Not only has mother nature given us another dry win
ter, but fuels have changed over time, making the land 
more susceptible to the risk of fire. In addition, we are 
experiencing an increased population move to wildland 
interface areas, resulting in the threat of more damage 
to people and property." 

To make the experience as realistic as possible (and 
save costs), students camped out during the week in a 

traditional "fire camp" setting. They went through 
classroom, safety, helicopter, and fireline training, and 
received physical fitness testing. At the end of the week, 
field exercises were conducted, including fighting a 
small test fire, to better prepare for what was expected 
to be another difficult fire season. 

In 2000, the Eastern Great Basin (encompassing Utah, 
Idaho, Nevada, Wyoming, and Arizona) experienced one 
of the most severe wildfire seasons on record—3,214 
fires and 1,572,108 acres burned. Of that total, 1,929 
fires and 227,827 acres were in Utah. This was almost 
three times previous year averages (1995-1999 had an 
average of 2,180 fires and 523,723 acres burned) and 
brought local, regional, and national attention to a dan
gerous fire problem. 

Recognizing the situation facing western states, the 
Western Governors Association, and state and federal 
officials took steps to increase firefighting capabilities 
by initiating the National Fire Plan and asking Congress 
to provide dollars to hire and train more firefighters. 

The Utah Wildfire Academy is a direct result of these 
efforts and the beginning of many future activities to 
reduce the risk of fire in Utah and elsewhere. For more 
information on the Fire Academy and other fire prepa
rations, contact Susan Marzec at 801-539-4028. The 
BLM Utah State Office (P.O. Box 45155) is in Salt Lake 
City, Utah (84145-0155). The phone number is 801-539-
4001; the fax number is 801-539-4013 

Wildland fire
fighters from 
the Eastern 
Great Basin 
receive train
ing at the 
Utah Wildfire 
Academy. 

Fighting Wildfire with Cross Border Training 

1L 
By Ben Ikenson, U.S. Fish and Wildlife Service 

ark Ruggiero and Ernesto Reyes of the FWS 
Southwest Region wondered what might be lost 
in translation when they taught Basic Wildland 

Fire Training at the Tamaulipas Department of Natural 
Resources in Ciudad Victoria, Tamaulipas, Mexico. 

"The intent of the training," Ruggiero said, "was to 
provide the state-run fire crew of 20 with wildland fire 
training consistent with our training and standards to 
allow Mexican firefighting forces to combat wildland 
fires more safely and to integrate more easily with U.S. 
forces along the border, and especially along the Rio 
Grande. " 

The state of Tampaulipas borders great portions of the 
Lower Rio Grande Valley National Wildlife Refuge and Santa Ana NWR in Texas. Many 
fires develop in this region along the Rio Grande River on both sides of the border. 
Often, fires in Mexico jump the river and start burning on U.S. soil. 

Ruggiero and Reyes taught S-130 and S-190 and basic Incident Command System, 
which is used worldwide to manage all types of incidents including floods and fires. 
Reyes' ability to teach and translate came in handy. 

"I was a bit concerned on how the translation was going to go," Rugiero reported. 

"Ernesto's knowledge of basic wildland fire, and his 
knowledge of Spanish and of the people, made the 
course go very smooth. Ernesto did a great job in trans
lating all I had to say." 

The group spent several hours in the field with hands-
on training, using hand tools, practicing line construc
tion, and making fire shelters. 

Ultimately, the Mexican fire crew will be able to sup
port fires on both sides of the Rio Grande. "We will be 
starting the paperwork to bring the crew into the United 
States to fight fires in the Rio Grande Valley, and nation
wide during fire season," said Ruggiero. "The crew can 
be in McAllen with in 5 hours, ready to fight fires." 

The training last spring was part of a Borderlands 
Agreement to protect the ecosystem on both sides of the 
Rio Grande from fire. Currently, the United States and 

Mexico are working on an agreement to allow American firefighters to cross 10 miles 
into Mexico to help fight wildland fires occurring south of the border. In July 2000, a 
separate agreement was finalized between Mexico and the Department of Interior that 
addressed efforts to increase the efficiency of bi-national fire fighting. 

"We have started an excellent partnership with great benefits for both sides of the 
border," Ruggiero said. 
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Science in the Service of Wildland Fire Management 
As part of the National Fire Plan, Interior and the USDA Forest Service established the federal Joint Fire 
Science Program, an interagency team of scientists that rapidly assesses and studies the ecological and 
economic impacts of wildfires. U.S. Geological Survey scientists study virtually all aspects of fire: reduc

ing impacts of fire and aiding in rapid rehabilitation of areas impacted by wildfires, controlled fires and 
mechanical thinning, runoff'problems after fires, fire as a tool in ecosystem restoration, ecosystem distur
bance after fires, invasive plant problems related to fires, landslides and fire, water quality and fire, and 

the causes of wildfires. The following is a sampling of typical research projects. 

The USGS Fire Science Coordination Team 
By Stan Coloff, 
USGS Fire Science Team Coordinator 

The USGS Fire Science Coordination Team 
was established to provide a structure and 
mechanism to help support the 

Department's National Fire Plan efforts, coordi
nate USGS fire science expertise and related 
capabilities to support Interior bureaus, and 
coordinate fire science research with the USDA 
Forest Service. 

Scientific expertise and disciplines represent
ed on the team include fire ecology, fire history, 
fire effects on vegetation and wildlife, post-fire 
impact assessment, hydrology, water quality, sed
imentation, soils, debris flow and landslide haz
ards, mapping, Geographic Information System 
(GIS), remote sensing, fire and invasive species, 
fire-management support, and information-
management systems. 

The team's objectives are to assure timely, 
effective, and coordinated response to science 
and technical support requests from the federal 
fire community and state and local governments; 
distribute information on the planning and 
implementation of the National Fire Plan; proac-
tively communicate USGS fire science capabilities to all levels of land-management 
agencies; and coordinate fire research and related activities in USGS and with other 
Interior bureaus and Forest Service fire research groups. 

Tom Casadevall, director of the USGS Central Region, and Stan Ponce, of the USGS 
Directors Office, provide executive leadership to this effort. Stan Coloff, coordinator 
of the USGS Fire Science Team and USGS representative to 
Interior's National Fire Plan Implementation Steering Group, 
works with the Department's Office of Wildland Fire 
Coordination headed by Tim Hartzell, coordinator of Interior's 
National Fire Plan. 

USGS scientists and technical personnel are conducting sever
al projects. The USGS is working with the Fish and Wildlife 
Service, National Park Service, Bureau of Indian Affairs, and 
Bureau of Land Management to develop a departmental fire-
management information system that can provide fire managers, 
Congress, and others information about the Department's imple
mentation of the National Fire Plan. 

The system will track fire-management plans, fire activities, 
and accomplishments in reducing fuel hazards, restoring and 
rehabilitating burned lands, and related initiatives. The system 
is web-based and accessible to the public via the Internet at 
www. fir eplan. gov. 

Fires in the Mojave Desert have 
become Jar more frequent in 
recent years, fueled by nonna-
tive annual plants that can 
create continuous fuel beds 
across the landscape. Photo by 
Todd Esque, USGS. Above, 
invasive annual grass, red 
brome. Photo by Matt Brooks. 
USGS. 

The desert tortoise's habitat is one of 
many threatened by fire in the Mojave 
Desert. 

Ivette Gosser, USGS information-management specialist on loan to the Office of 
Wildland Fire Coordination, heads this effort. USGS scientists Jim Fulmer and Harry 
McWreath helped to develop the Department's National Fire Plan website with Janelle 
Smith of BLM. The website will provide information a wide range of National Fire Plan 
activities and will be hosted on a USGS server with Jim Fulmer as webmaster. The 

USGS EROS Data Center expects to play a major role in a nation
wide fuels mapping being conducted jointly with the Forest 
Service. 

Fire Coordination Team members Michael Hutt and Deborah 
Martin arranged a fire training session for 22 USGS scientists to 
become fire qualified and ready for the 2001 fire season. Fire 
researcher Sue Grace recently compiled a USGS Fire Science 
Directory, listing more than 100 USGS scientists with fire-related 
expertise. The directory is available on the USGS fire science web
site at http://firescience.cr.usgs.gov. 

Fire Coordination Team member Russ Livingston conducted a 
fire workshop at Los Alamos in November 2000; the workshop was 
attended by more than 90 people, including fire representatives 
from BLM, BIA, FWS, NPS, and the Forest Service. This workshop 
and an earlier workshop in 1997 served as launching points for 
USGS fire science. 

Joint Fire Science Program Expanded 
BOISE, Idaho—The National Fire Plan doubles the 

total funding for the Joint Fire Science Program to 
$15,964 million, divided evenly between Interior and 
the U.S. Forest Service. Since 1998, the program has 
been developing science-based, interagency 
approaches to fuels inventory and mapping, evaluat
ing various ways of reducing the buildup of fuels, and 
monitoring the effectiveness of various treatments. 

The program, which serves the five federal wild-
land fire fighting agencies and the U.S. Geological 
Survey, does not support permanent salaries or long-
term research but invests in competitively selected 
proposals. Demonstration sites and tools developed 
through the program greatly improve the abilities of local managers and citizens 
to make site-specific decisions about fire protection. 

Under the program, funds are used to assess fire behavior during and immedi
ately after fires; evaluate aircraft-based tools for monitoring fire behavior; 
increase understanding about post-fire conditions and effects and the effective

ness of past land-management treatments; and evalu
ate rehabilitation measures. 

These studies assess the tradeoffs in fuels manage
ment decisions and help agencies and communities to 
invest wisely in fuels management and firefighting 
expenditures. The research also helps to avoid envi
ronmental damages in dealing with fuels and fire-risk 
problems and develops effective community programs 
to speed the adoption of fire-safe construction and 
landscaping practices. 

The Joint Fire Science Program focuses on broad 
problems that are common to multiple units and 
agencies and for which solutions would be applicable 

across multiple fuel types. Also, while the program recognizes related issues (such 
as soil erosion and visibility impairment) that may be affected by midland fire and 
fuels situations, the research focuses on the root cause—wildland fuels—rather 
than the secondary issues. For more information, visit www.nifc.gov/joint-fire-
sci/jointfiresci.html. 
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Science in the Service of Wildland Fire Management 

Fire History as a Window on the Future 
By Craig Allen and Juliette Wilson, 
USGS Midcontinent Ecological 
Science Center 

Sometimes you have to look backward in order to move 
forward. This is certainly true with wildfire. 

As land managers grapple with the complexity of issues 
accompanying ecosystem restoration and management, 
fire histories can help them understand natural fire 
regimes and how these affected and maintained wildland 
ecosystems before European peoples populated the 
American West. 

USGS scientist Craig Allen, working with collaborators 
Tom Swetnam, at the University of Arizona Laboratory of 
Tree-Ring Research, Scott Anderson, at Northern 
Arizona University, and others, has been developing fire 
histories in the Jemez Mountains of northern New Mexico 
using charcoal deposits from bogs, historical records, 
and tree-ring reconstructions of fire and precipitation. 

Charcoal sediments from a 5-meter core collected 
from Alamo Bog in the central Jemez Mountains indicate 
essentially continuous fire activity extending back almost 
9,000 years. It is noteworthy, however, that the biggest 
fire gap in the long charcoal record in the tree-ring core 
is the absence of charcoal in the top 25 centimeters of 
the core, which represents the years since about 1880. 
Fire-scarred trees adjoining the bog show a correlated 
cessation of spreading surface fires after 1879. 

About 5,200 historical fires have been mapped in the 
Jemez Mountains for the period 1909-1996 from admin
istrative records of local land-management agencies. 
Because high levels of lightning ignite fires in this region, causing 75 percent of the 
recorded fires, climate and fuel conditions are the main drivers of fire dynamics in 
the Southwest. 

Thousands of fire scars from more than 600 dated tree-ring samples show that, 
before about AD 1900, intervals between surface fires ranged from 5 to 25 years across 
the Jemez Mountains. Although variation in past fire regimes depended upon such 
local conditions as vegetation/fuel type, topography, and land-use history, fire activi
ty commonly occurred over extensive areas. Major fire years were clearly associated 
with drought conditions, while wet periods recorded little fire activity. 

The fire research of Allen and his colleagues reveals that abrupt declines in fire fre
quency occurred throughout the Jemez Mountains in the late 1800s, likely due to 
overgrazing-induced suppression of surface fires as livestock ate the grassy surface 
fuels. About 1910, active fire suppression began in earnest. Over the past century, said 
Allen, fire suppression has greatly changed fire behavior because of landscape-wide 
buildups of woody fuels. As a result, the frequency and severity of wildfire activity 
have escalated despite increasing human suppression efforts. 

In particular, the size of stand-replacing crown fires has increased markedly in most 

forest types. The 
emergence of 
drought condi
tions across the 
Southwest since 
1996 is exacer
bating the sever
ity of recent fires. 

Scientific characterizations of fire histories and 
associated vegetation changes from the Jemez 
Mountains are being used to support restoration of 
less hazardous and more sustainable ecological condi
tions in the forests of this region. 

Nearby land managers using this information for 
forest thinning and prescribed burning projects include the National Park Service, 
Los Alamos National Laboratory, USDA Forest Service, Valles Caldera National 
Preserve, Bureau of Land Management, Los Alamos County, and the City of Santa Fe, 
as well as Native American pueblos associated with the Bureau of Indian Affairs. 

Wildfire and Invasive 
By Tom Stohlgren and Geneva Chong 

he severity of wildfires in recent years has increased public awareness and con
cern about a fuel build-up in western U.S. forests. Federal land management 
agencies are responding by greatly expanding programs to reduce hazardous T 

fuels. 
Scant information exists, however, on the efficacy of fuel treatments for mitigating 

wildfire severity. Even less information is available regarding the influence of fuel 
treatments on second-order fire effects, such as non-native plant invasions. 

USGS scientists Geneva Chong and Tom Stohlgren have teamed with Colorado State 
University colleagues Phil Omi. Erik Martinson, Mohammed Kalkhan, and Molly 
Hunter to examine the spatial interactions among forest fuels, wildfire, and invasive 
plants. 

The Cerro Grande Fire near Los Alamos, New Mexico, provided a unique opportu
nity for the research, which involves assessing pre-fire stand conditions, burn sever
ity, vegetation (both native and non-native plant species), and after-fire flammability. 
The information will then be used to develop models that predict fire severity using 
satellite imagery and existing field data. 

Some of the Cerro Grande Fire burned mature, dense forest stands that were "pro
tected" by more than a half-century of fire suppression. Other areas were previously 
treated with mechanical thinning or prescribed burning. Preliminary results suggest 
that wildfire severity was significantly lower in thinned stands than in adjacent 
untreated stands. 

Other results suggest that under extreme fire conditions, stand density (the num
ber of trees per unit area) may be more important than surface fuel load (ground lit
ter) in determining fire behavior and effects in ponderosa pine forests. 

Results from vegetation sampling in 2001 indicate that non-native plant species are 
most prevalent in severely burned stands of ponderosa pine, much less prevalent in 
stands that were both thinned and burned, and lowest in unburned stands. To learn 
whether this pattern is typical throughout the West, other wildfire areas in western 
states will be assessed over the next few years. 

Plants 

The Cerro Grande Fire near Los Alamos, New Mexico, provided a unique opportunity for 
the research, which involves assessing pre-Jire stand conditions, burn severity, vegetation 
(both native and non-native plant species), and after-fire flammability. 

USGS scientists are coordinating their research and combining their results under 
a USGS Venture Capital project—The Ecological, Hydrological, and Geological 
Consequences of Burn Severity and Social Application of those Results. 

This work complements ongoing USGS research on invasive plants, animals, and 
wildlife diseases, and has helped to engage long-term partnerships in invasive species 
science with NASA Goddard Space Fight Center, the EROS Data Center, many USGS 
research centers, and other Interior bureaus. Results from this combined effort will 
allow land managers to predict likely outcomes of wildfire based on the relationship 
between fuel loads, stand density, burn severity, and non-native plant invasions across 
the western United States. More information on the project is online at http://www. 
mesc.usgs.gov/research/30000.shtml. 
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Science in the Service of Wildland Fire Management 

Restoring Western Forests: 
Fires, Saws, or Both? 

Is mechanical removal of trees a necessary step in forest restoration, 
or can fire alone restore forest structure? 

By Dr. Nate Stephenson, USGS Western Ecological 
Research Center, MaryBeth Keifer, Sequoia and 
Kings Canyon National Parks, Jeff Manley, 
Sequoia and Kings Canyon National Parks 

THREE RIVERS, California—The great wild
fires of the last decade have sparked an equally 
fearsome debate over what to do about the prob
lem. The importance of the debate is reflected in 
the broad spectrum of society it has engaged: 
Congress, policymakers, land managers, scien
tists, advocacy groups, and the public. 

The foundations of the debate are little disput
ed. In centuries past, some forest types of the 
western United States normally experienced 
infrequent, severe crown fires, whereas others 
normally experienced frequent, low-intensity sur
face fires. In many of those forests that formerly 
experienced frequent fires, a century of fire 
exclusion has led to an increase in forest density 
and flammable surface fuels. 

These changes, in addition to changes brought 
about by some past management practices, have 
set the stage for unnaturally large, severe wild
fires. Most fire researchers agree that to reduce 
the threat of these unnaturally severe wildfires, 
at least some western forests need to be restored 
to more open conditions, such as existed before 
Euroamerican settlement. 

The debate centers on how to reach this goal. 
Some people believe that prescribed fire alone, 
when carefully applied, is sufficient to restore 
forests to more open and resilient conditions. 
Others believe that western forests are now so 
dense and flammable that prescribed fire will 
burn with unnaturally high intensity, leading to 
undesirable effects. 

They argue that it is most appropriate to 
mechanically thin forests before reintroducing 
low-intensity fires. Thus, much of the debate can 
be distilled to a simple question: Is mechanical 

Climatic change 
could alter the role 
of fire in western 
coniferous forests. 
Photos by Nate 
Stephenson. 

New research and monitoring efforts, coupled with a careful review of the 
scientific literature, indicate that prescribed fire alone can restore more 
open and resilient conditions in sequoia groves, similar to those found 
before Euroamerican settlement. 

removal of trees a necessary step in forest 
restoration, or can fire alone restore forest struc
ture? 

A collaborative effort among scientists at the 
USGS Western Ecological Research Center and 
National Park Service natural resource and fire 
management staff at Sequoia and Kings Canyon 
National Parks has worked to answer this ques
tion for the world-renowned giant sequoia groves 
of the Sierra Nevada. 

New research and monitoring efforts, coupled 
with a careful review of the scientific literature, 
indicate that prescribed fire alone can restore 
more open and resilient conditions in sequoia 
groves, similar to those found before Euroamer
ican settlement. Thus, at least for the giant 
sequoia groves of the Sierra Nevada national 
parks, mechanical thinning is not a necessary 
step in restoring forests to conditions less prone 
to unnaturally severe wildfire. 

However, the same may not be true for all for
est types that have experienced lengthy fire 
exclusion. For example, some (but not all) south
western ponderosa pine forests are now so dense 
that a threshold may have been crossed. 

It may not be possible to reintroduce fire with
out a high potential for unnaturally severe 
effects, suggesting that mechanical treatment 
before prescribed burning may sometimes be 
necessary. 

The great debate on forest restoration in the 
West apparently has no simple, universal answer. 
The appropriate tools for forest restoration will 
depend heavily on forest type, local conditions, 
and land-management goals. 

Tools may include thinning by prescribed fire 
or saws, selective removal of fuels around certain 
valuable trees, or some combination of these 
methods. It is likely that all available tools will 
play a role in addressing the problem of severe 
fires in the West. 

Sierra Nevada Global Change and Fire Research 
Dr. Nate Stephenson, 
USGS Western Ecological Research Center 

SACRAMENTO, California—Forests provide people 
with important products and services, such as wood, 
clean water, biodiversity, and recreational opportunities. 
Yet many coniferous forests of the western United States 
have been altered by a century of fire exclusion, making 
them ever more prone to catastrophic wildfires. In com
ing decades, these forests are further expected to expe
rience the effects of rapid global warming, with largely 
unknown consequences. 

Scientists of the USGS Western Ecological Research 
Center are working with colleagues from other research 
institutions to understand and predict the effects of 
environmental change on montane, or mountain, 
forests, with a focus on California's Sierra Nevada range. 
The research program focuses not just on the direct 
effects of climatic change on forests, but also on its indi
rect effects, through changing fire regimes. The pro
gram is organized around three themes: 

The contemporary ecology theme takes advantage of 
the Sierra Nevada's substantive climatic gradients as 
"natural experiments," allowing researchers to evaluate 
climatic mechanisms controlling forest composition, 
structure, and dynamics. Elevation in the Sierra Nevada 
rises from near sea level to more than 14,000 feet, 
resulting in a spectrum of climates that range from 
warm subtropical to cold alpine. 

The paleoecological theme takes advantage of the 
Sierra Nevada's rich record of past changes in climate, 
fire, and forest response. The region is unique in having 
at least four tree species from which multimillennial 
tree-ring chronologies of climatic change can be 
derived. 

Additionally, researchers are reading fire histories 
spanning the last several millennia from fire scars with
in giant sequoia tree-rings. Forest responses to changing 
climate and fire regimes are recorded in the age struc
tures of both live and dead trees in existing forests. 

The modeling theme uses computer models to inte
grate the findings of the contemporary and paleoecolog
ical themes. Modeling also is an indispensable tool for 
translating site-specific research results to entire land
scapes. 

Work to date has demonstrated that the last 50 years 
in California have been among the wettest of the last 
millennium and that severe multi-decadal droughts 
have occurred regularly in the past. Sierra Nevada land 
managers are already using the program's fire history 
reconstructions as guides for restoring appropriate fire 
regimes. 

Investigations in forest pattern and dynamics have led 
land managers to modify both prescribed fire and tim
ber harvesting approaches in the Sierra Nevada. The 
program has also given managers computer models for 
planning prescribed fires and for predicting the effects 
of different management actions on forests. 
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Science in the Service of Wildland Fire Management 

Fire Suppression in Coastal 
California Shrublands 

Dr. Jon Keeley, USGS Western Ecological Research Center 

SACRAMENTO, California—It is well known that the exclusion of fire in Western conif
erous forests from a century of fire suppression has resulted in hazardous thick under
growth, which has increased the potential for catastrophic wildfires. 

Some fire managers and scientists have likewise blamed fire suppression in California 
shrublands, or chaparral, for fueling fewer but larger wildfires across southern and cen
tral coastal California. According to a recent USGS study at the Western Ecological 
Research Center, however, fire suppression is not to blame for causing large shrubland 
wildfires, nor has it proven effective in halting them. 

In the USGS study, researchers analyzed historical records for counties dominated by 
shrublands subject to periodic high-intensity (stand-replacing) wildfires, from Monterey 
County in the north to San Diego County in the south. They found that fire suppression 
has failed to prevent large wildland fires in southern California shrublands because these 
fires usually occur with powerful Santa Ana winds that blow at high speeds from the 
desert to the coast. 

Historical records show that fire suppression has not even come close to excluding 
fire in these chaparral ecosystems, as is the case in many Western U.S. coniferous 
forests. Under Santa Ana conditions, fires cany through all chaparral, regardless of how 
old or young the stands are. Therefore, prescribed burning programs to remove old 
stands and maintain young growth as bands of firebreaks resistant to ignition are futile 
at stopping these wildfires. 

Fire suppression does, however, play a role in limiting the effects of shrubland wild-

The Bel-Mar Fire in the Santa Monica Mountains chaparral, Los Angeles County, Calif, 
June 29, 1988. Photo courtesy U.S. Forest Service. 

fires. In the last 50 years, humans have greatly increased the frequency of fires beyond 
the limits of the ability of the native shrublands to rebound from the effects of these 
fires. Consequently, native shrublands are being replaced or converted to nonnative or 
exotic grasslands. 

Unnaturally high fire frequency has been a leading cause of degradation of chaparral 
and coastal sage scrub ecosystems, leading to a loss of biodiversity and an increase in 
invasive species. This is of particular concern to resource managers because these shrub
land ecosystems have a disproportionately high number of rare and endangered plants. 

One of the most important roles for fire managers of these ecosystems may be edu
cating land planners on the limitations of reducing fire hazards in these natural 
crown-fire ecosystems. 

Native Americans Were First Land Managers 
of California's Coastal Ranges 

By Gloria Maender, USGS Western Ecological Research Center 

W hile it is known that pre-Columbian peoples of 
North America used fire as a tool to manage 
natural resources, scientists have long debated 

the impact of this usage of fire on the landscape. 
According to a recent USGS study published in the 

Journal of Biogeography, evidence exists that Native 
Americans significantly altered vegetation distribution 
in the coastal ranges of California with the widespread 
use of fire long before Euro-American colonization. 

"By subsidizing natural fires, these first land man
agers living in the coastal ranges of California were able 
to thin out or displace shrublands, possibly changing 
one-quarter or more of the landscape from shrubland to 
grassland," said Dr. Jon E. Keeley, a research ecologist at 
the USGS Western Ecological Research Center in Three 
Rivers, Calif. 

According to Keeley's research, colonial Spanish mis
sionaries arriving in California in 1769 found a land
scape already primed for the introduction of agriculture 
and animal husbandly, management practices begun by 
the Spanish and perpetuated by Mexican and American 
settlers. 

"Chaparral shrublands have long been the natural 
vegetation in this landscape, forming dense, impenetra
ble stands," said Keeley. For a region with a large Native 
American population, chaparral stands offered limited 
food resources. Additionally, undisturbed shrublands 
would have made local travel difficult, harbored preda
tors like grizzly bears, siphoned off precious water 
resources, and presented a fire hazard during fall when 
Santa Ana winds prevail." 

Repeated burning beyond the tolerance of chaparral 
shrubs to regenerate, however, favored the establishment 
of grasses and forbs, more useful and nutritious for 
humans than the shrubs, said Keeley. Success at fire management of California land
scapes may have been among the factors explaining the typical lack of agriculture in 
most California Indian tribes, which stands in marked contrast to other North 
American Indian tribes. 

The native plant foods produced from burning shrublands were diverse, said Keeley. 
Around 5,000 years ago, Native Americans of coastal California began to rely more on 
native seeds. By the time of European contact, they were using 100-200 plant species, 
with seeds of native grasses, forbs, and acorns as food staples throughout the region. 
Burning not only made these kinds of plant species available, but also opened up the 
landscape for deer, rabbits, quail, and mourning doves, which became important sta
ples in their diet. 

Keeley evaluated potential patterns of burning by Native Americans by examining 
historical documents, cultural accounts, archaelogical records, and contemporary 
land management practices. He related patterns of vegetation distribution in the 

Fire suppression activity 
on wildfire in disturbed 
coastal sage scrub in 
Riverside County. 
Southern California. 
Photo Jon Keeley, USGS. 

region to environmental factors and the ability of the 
dominant shrub vegetation to recover from different fire 
frequencies. 

Fire starts from lightning in coastal shrublands are 
among the lowest in the western United States, with few 
or none indicated in fire records for most areas, said 
Keeley. For example, no lightning-ignited fires for the 
Santa Monica Mountains of southern California w7ere 
reported over a 60-year period. 

Unlike the interior mountains of California, where 
lightning ignitions increase with elevation, coastal 
foothills are cool enough in summer to inhibit the devel
opment of lightning storms, and too moist for lightning 
ignitions from winter weather fronts. The frequency of 
natural lightning-ignited fires on these landscapes was 
low, perhaps fewer than one per 100 years. 

Before Columbus sailed to America, the Native 
American population in California had grown many 
times larger than those in other parts of the West. They 
were most numerous in foothills and valleys, where they 
typically lived in settlements of 25-250 people. In today's 
coastal ranges, human populations are concentrated in 
metropolitan areas. 

By contrast, Native American settlements were widely 
distributed across the landscape, with some people living in areas that are unin
habited today. They were diverse and lived in isolation from their neighbors, as is 
reflected in the 60-80 different languages spoken at the time of European contact. 
Each settlement would have separately managed a piece of the landscape to meet its 
needs; collectively, such management could have affected a broad portion of the 
landscape, said Keeley. 

Fires less often than every two or more decades would begin to limit chaparral 
shrubs, said Keeley. Native grasses and forbs, however, are diverse following fire. 
Many of these plants require contact with smoke or charred wood to trigger sprout
ing, as Keeley and colleague C.J. Fotheringham of the University of California at Los 
Angeles found in earlier research. 

"Native Americans would have needed to set fires repeatedly to maintain the 
grasses and forbs, but the frequency would have been much less than the initial invest
ment required to convert the landscape, probably no more often than once in 10 to 20 
years," said Keeley. Without fire, the landscape would gradually return to a shrubland. 

Understanding the historical pattern of human impacts on landscapes is critical to 
correctly interpreting the ecological basis for vegetation distribution, said Keeley. In 
some parts of the world, such as the Mediterranean Basin, a long intense use of 
resources by humans has completely decimated forests and woodlands. 

"The results of this study are important for land managers making decisions regard
ing restoration of coastal shrublands," said Keeley. "Today one-quarter of this land
scape is exotic grassland, and only one percent native grassland exists. Restoring alien-
dominated grasslands using native bunchgrass species may be inappropriate because 
over large stretches of landscape, woody vegetation was likely the natural dominant 
cover. Additionally, on sites formerly dominated by shrublands, efforts to convert exot
ic annual grasslands to native grasslands may be unlikely to succeed." 
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Science in the Service of Wildland Fire Management 

Wildfire in the Gulf Coast Ecosystems 
By Gaye S. Farris 

LAFAYETTE, Louisiana—As a natural process, fire 
plays a critical role in ecosystems. It helps clear away 
dead and dying plant matter and increases the produc
tion of native species living in fire-prone habitats. 

Fire reduces the invasion of exotic species as well as 
removes trees from grass-dominated ecosystems. 
Prescribed fire is also a land-management tool to reduce 
woody vegetation in pitcher plant bogs, wet pine savan
nas, coastal prairies, marshes, and other natural plant 
communities. 

The USGS National Wetlands Research Center, head
quartered in Lafayette, La., studies fire ecology by exam
ining the impacts of fire on plants and animals; provides 
fire-related technical assistance to its Department of 
Interior partners; and assists in national USGS fire-sci
ence support coordination. 

The center is 
conducting about 
a dozen research 
studies involving 
fire. Sue Grace 
and Jim Grace 
observe the eco
logical effects on 
natural communi
ties like pitcher 
plant bogs and the 
coastal prairie 
through experi
mental fieldwork. 
Tom Doyle studies 

Birds and Burns in 
Ponderosa Pine Forests 

By Natasha Kotliar, Midcontinent Ecological Science Center 

W ith the enormous fires at Los Alamos and Yellowstone still in our 
memory, the issue of fires and burning stirs passionate debate over 
which fire management practices should prevail. One of these, pre

scribed burning, will persist in one form or another as land managers try 
to compensate for the decades of fire suppression that has led to potentially 
dangerous build-ups of forest fuels. 

The USDA Forest Service estimates that over 40 million acres of pon
derosa pine are susceptible to uncharacteristic fires. Yet a lack of scientific 
information prevents managers from adequately predicting the effects of 
prescribed burning on plant and animal communities. The link between 
fuel management and bird communities after a fire occurs is of particular 
concern to managers of ponderosa pine forests. 

The Joint Fire Science Program is funding a study through the U.S. 
Geological Survey, Midcontinent Ecological Science Center, and the USDA 
Forest Service to determine some of the ecological effects of fire in pon
derosa pine forests. 

Specifically, the study aims to quantify and compare the ecological con
sequences of fire management for birds and their habitats in three fire con
ditions: unburned forests, prescribed understory fire, and wildfire. 

Prescribed burning often focuses on reducing fire hazard with relatively 
little consideration given to its effects on wildlife and their habitats. Yet 
many bird species, including several designated as "sensitive" by federal 
and state agencies, depend on fire patterns for their dispersal and move
ments. 

Cavity-nesting birds, in particular, are often tied to fire-prone forests, 
and are affected by how we respond to fire and timber management activi
ties. To sustain healthy ecosystems and identify possible conflicts for sensi
tive species management, it is essential to understand how fire manage
ment affects the ecological integrity of forest ecosystems, including the 
cumulative effects and ecological trade-offs among fuels management 
alternatives. 

Using planned and "natural" experiments, USGS and Forest Service sci
entists will characterize forest structure, fuel loads, landscape diversity, and 
bird communities of the three fire conditions in ponderosa pine forests. 
Researchers hope to determine the cumulative effects of fuel reduction 
methods on bird populations and habitat structure at three sites in Idaho, 
Colorado, and New Mexico/Arizona. 

Study results will help land and resource managers evaluate the potential 
trade-offs in wildlife resources resulting from alternative fire management 
activates, identify potential conflicts in management for sensitive species of 
cavity-nesting birds, and better assess how the effects of fire management 
over time can influence the ecological integrity of these forests. 

Above. Chinese tal
low being burned by winter fire. Although catastrophic fires 
like the ones in Florida in 1998 may have devastating 
impacts on timber resources, they may also prove to have 
ecological benefits. The photo above at right shows cata
strophic fire where torching and crowning are common. The 
color infrared photograph, at left, of a burned black 
needlerush marsh at the St. Marks National Wildlife Refuge 
shows a high contrast between the burned (black area) and 
nonburned surrounding marsh. 

fire history by analyzing tree rings, and Jacoby Carter 
models fire behavior. 

Technical assistance includes helping the National 
Park Service and the U.S. Fish and Wildlife Service mon
itor fire effects and writing fire effects monitoring plans. 
The center also has trained about a dozen USGS scien
tists, including staff from the Baton Rouge Water 

Resources Office, in 
basic fire safety courses 
to allow them to fully 
participate in fire 
research and monitoring. 

On a national level, 
Sue Grace helps organize 
fire support as a member 
of the USGS National 
Fire Team. She helped 
create a fire science 
directory of more than 
140 scientists with inter
est or expertise in fire 
science — h t t p : / / f i r e -
science.cr.usgs.gov. In 
addition, during wild
fires on federal lands she 
helps organize fire-sci
ence support teams that 
provide expertise (map
ping, soil erosion, and 
biological information). 
Grace is also helping 
write a USGS fire 
response plan. 

GeoMAC Pinpoints 
Real-Time Fires 

W hen flames consumed the western United States during the 
2000 fire season, fire coordination centers needed nothing 
short of a miracle to douse numerous fires across the country. 

The demand exceeded the capability of national firefighting resources to control existing 
wildfires, and new blazes were springing up at a furious pace. 

Long-term weather forecasts indicated that the hot, dry conditions throughout the West 
would continue until fall weather brought enough rain to put the larger fires out. Across the 
region, geographic fire coordination centers set priorities for allocation of personnel based 
on human safety, protection of property, and natural resource values. 

But determining these factors required more than the available tools at the time—printed 
maps and SIT (situation) reports often weren't complete snapshots of the affected areas. So, 
fire managers requested a real-time application that provided geospatial information on the 
status, location, and proximity of wildfires to life, property and infrastructure. 

Rising to this challenge, the website named GeoMAC was launched. GeoMAC was up and 
running for the end of the 2000 fire season and continues to be on-line to further model 
and potentially evolve its use in fire management decision making. 

Initially, GeoMAC's coverage is limited to 12 western states—New Mexico, Colorado, 
Wyoming, South Dakota, Montana, Arizona, Utah, Idaho, Nevada, California, Oregon and 
Washington. Its focus is the Great Basin— Utah, Southern Idaho, and Nevada. With the nec
essary support and funding, this will expand to include the remaining U.S. regions after this 
season. 

GeoMAC or Geospatial Multi-Agency Coordination Group, is housed at U.S. Geological 
Survey's Rocky Mountain Mapping Center and consists of technical and subject matter 
experts from USGS and Interior's fire management agencies—the Bureau of Land 
Management, National Park Service, U.S. Fish and Wildlife Service, and the Bureau of Indian 
Affairs. The U.S. Forest Service is also involved. 

This team has produced an Internet-based mapping application that allows fire managers 
to access on-line maps of current fire location and perimeters. Fire perimeter data is updat
ed daily based upon information from incident intelligence sources, Global Positioning 
System data, and infrared imagery from fixed wing aircraft and satellite platforms. 

The GeoMAC website allows users in remote locations to manipulate map information dis
plays, zoom in and out to display fire information at various scales and detail, including 
downloading desired information and printing hard copy for use on the fireline. 

Other partners include the National Interagency Fire Center, U.S. Department of 
Agriculture-Forest Service and the National Oceanic & Atmospheric Administration. Private 
corporations like ESPJ, ERDAS, Sun Microsystems, and IBM have provided mapping software 
applications, computer hardware and technical expertise to the GeoMAC effort. 

The fire maps also have relational databases in which the user can display information on 
individual fires such as name of the fire, current acreage and other fire status information 
with the click of a mouse. 

Additional data layers including fuel types, aircraft hazard maps, links to remote weather 
station data, and other critical fire analysis information are currently being added to the 
GeoMAC application. Visit GeoMAC at geomac.usgs.gov. 
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Science in the Service of Wildland Fire Management 

Satellite Imagery Improves Fire Management 
By Ben Ikenson 

L ooking at pictures of nature all day sounds like a simple job. But what Patrick 
Donnelly does takes a trained eye, a keen sense of analyzing data, and a tech
nical lingo that surpasses the jargon of even the fiercest computer geek. 

It isn't Ansel Adams flashing across his monitor —we're talking digital infrared 
photography and multi-spectral high-resolution satellite imagery that reads the 
outdoors in color-coded pixelated data. As a remote sensing scientist for the U.S. 
Fish and Wildlife Service's Southwest Region, Donnelly works with some of the lat
est tools in the federal agency's workshop. 

In a windowless office in downtown Albuquerque, Donnelly monitors information 
which may reveal an enormous ecological picture outside of, say, Austin, Texas, and 
subsequently determine important wildlife management decisions. 

"Some of the more obvious useful applications of the technology," said Donnelly, 
"include collecting baseline biological data, mapping vegetation, and assessing 
habitat conditions." 

From a perspective new to much of the Service, wildlife refuge managers can use 
such information to observe and quantify invasive plants encroaching on native 
habitat. Buenos Aires National Wildlife Refuge in southern Arizona has done just 
that: by incorporating data garnered through satellite imagery to assess the effi
ciency of its prescribed burn program, the refuge has converted significant 
amounts of encroaching woodlands back to native grasslands, 
preferred by endangered masked bobwhite quail. 

"It's extremely practical information," said Donnelly, before 
describing how the satellite imagery works. 

A large number of satellites continually orbit the Earth and 
collect different types of information from around the globe, he 
explained. Much of the data he uses comes from the Landsat 7 
satellite, owned and operated by the Federal Government. In its 
sun-synchronous orbit that passes over the same location every 
16 days, this satellite collects images of the earth in 185 x 170-
kilometer scenes, so that people like Donnelly can study spe
cific areas they have identified. 

Digital infrared photography is yet another insight into the 
natural world that would otherwise be difficult to obtain. 
"Infrared imagery can sometimes see what the human eye can
not," Donnelly said. A mixed conifer forest in northern New 
Mexico may appear as healthy as any green forest around, 
because the human eye sees only a limited range of the elec
tromagnetic spectrum. 

Through reflected infrared radiation that ranges beyond our 
own spectrum, infrared photography can reveal the onset of 
bark beetle infestations, or other management challenges, that should be handled 
sooner rather than later. 

There are other practical applications of infrared digital photography, some of 
which can be revealed through aerial photography: mapping fire perimeters and 
classifying burn intensities to better hone burn recovery programs; assessing fire 
danger in urban interface areas to produce more accurate fire management plans; 
sampling for small-scale vegetation cover mapping; and rating vegetation corridors 
along streams, rivers, and wetlands. 

Aerial photography began soon after the invention of the hot-air balloon. 
Combining flight with photography at once gave people on the ground a view they 
had never seen before. The view has improved consistently through time. 

Today, the best views are often provided through a combination of newer satel
lite technologies and those that have been around for a while. For Donnelly, this 
means that images captured from the air can supplement the satellite imagery he 
receives in his office. 

"High resolution airborne photography can be used as a tool while collecting 
field data to support satellite-based vegetation mapping," he said. "With the 
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Buenos Aires 
National Wildlife 
Refuge in southern 
Arizona has incorpo-
ratd data garnered 
from satellite 
imagery to assess the 
efficiency of its 
prescribed burn 
program. The refuge 
has converted signifi
cant amounts of 
encroaching wood
lands back to native 
grasslands, preferred 
by endangered 
masked bobwhite 
quail. At left is 
Patrick Donnelly 

launch of many high resolution civilian satellites in 2000, capable of viewing 
objects on the Earth as small as 61 centimeters, our dependency on airborne pho
tography may shrink somewhat in the future." 

"There are many tools we use to protect, conserve and, in some cases, manipu
late habitats so that wild things have safe havens," said H. Dale Hall, acting region
al director for the Service's Southwest Region. 

"Satellite imagery and remote sensing science help managers make better deci
sions on the ground. Remote sensing isn't just pretty maps; it offers real time rep
resentations of what is happening." 

In other words, technologies similar to those used in hunting terrorists and plan
ning attack strategies on enemy territory are helping improve the landscape at 
home. The benefits of these new technologies to land managers are as countless as 
the conservation needs they reveal. 

As Donnelly said, "the perspectives that we can obtain through satellites and air
borne infrared digital cameras offer a significant bridge to understanding what's 
going on here on earth. It is our job to cross it." 

Using Landsat and a 'Normalized Burn Ratio' 
By Juliette Wilson and Sandra Haire, 
Midcontinent Ecological Science Center 

The year 2000 fire season heightened concern that 
decades of fire suppression may have led to larger, 
more severe wildfires. 

But in nature, is this unusual? 
What are the various ecological effects caused by fires 

of different severity, or even by the variation in severity 
within a particular burns? How do we learn about these 
effects on a landscape scale? 

To find out, USGS and National Park Service scientists 
are looking at fire effects from a unique perspective: 
Space. 

Studies of fire effects on plant and animal communi
ties are hindered by the limited availability of standard
ized, quantitative maps of burn-severity patterns. 
Remote sensing technologies, such as satellite images, 

may allow the consistent comparison among sites that 
this research requires. Where fire size, remoteness, and 
rugged terrain make alternative methods impractical, 
scientists are finding that remote sensing technologies 
are highly effective in assessing and monitoring wild
fires and their effects. 

USGS researcher Sandra Haire and her colleagues in 
USGS science areas in biology, hydrology, geology, and 
mapping are evaluating the effectiveness of using satel
lite images to develop standardized burn-severity maps 
for evaluating a number of fire effects and addressing 
fire management issues. 

Toward this end, USGS scientist Carl Key developed an 
index of burn severity called the "normalized burn 
ratio" or NBR. The index is a method that uses before-
and after-fire Landsat satellite images to measure and 
quantify the ecological effects of fire. 

Key works with the USGS EROS Data Center to apply 
this method nationally to selected large, recent burn 

areas on National Park Service lands in a variety of for
est types from Alaska to the Everglades. The twofold 
purpose of the research is to develop standardized prod
ucts for NPS to better understand fire effects and man
age for them, and to test the normalized burn ratio 
methodology in different ecosystems. 

Using the model to examine both pre-fire and post-
fire images, scientists are able to distinguish burned 
from unburned areas, separate recent burns from older 
ones, and quantify the severity of effects within the 
burns. 

With data from Landsat satellite images, USGS 
researchers can test the ability of burn severity models 
to help evaluate management decisions pertaining to 
habitat enhancement, erosion potential, future fire 
breaks, nonnative plant invasion, biodiversity, fire 
behavior, and bird communities in many ecosystems. 
For more information on the burn severity index tech
nology, visit http://www.fire.org/firemon/lc.htm. 
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Science in the Service of Wildland Fire Management 

Buffelgrass, an Invader Fueling Wildfires in the Sonoran Desert 
By Gloria Maender, USGS Western Ecological Research Center 

Picture a sunset in which a "forest" of saguaro cactus—that Sonoran Desert 
icon—is silhouetted against the skyline. Now picture that sunset minus the 
saguaros and you will have an idea why researchers and resource managers 

across southern Arizona fear the take-over of the desert by invasive nonnative grass
es. 

Buffelgrass, an exotic that was introduced from Africa into south Texas in the 1940s 
and into Sonora, Mexico since the 1960s, has recently begun to spread vigorously in 
southern Arizona, invading even remote backcountry areas of national parks and 
wildlife refuges. Scientists at the U.S. Geological Survey are embarking on new 
research to provide resource managers the most cost-effective techniques for remov
ing buffelgrass and restoring the desert's native vegetation. 

"Of the perennial exotic plants identified by researchers, buffelgrass appears to be 
spreading the most rapidly and is the most threatening to the Sonoran Desert ecosys
tem," said Dr. Cecil Schwalbe, a USGS research ecologist with the Western Ecological 
Research Center in Tucson, Ariz. 

Dr. John Hall, manager of the Sonoran Desert Program 
of The Nature Conservancy of Arizona, echoed 
Schwalbe's concern. Buffelgrass, Hall said, is an example 
of an invasive species that can encroach into the Sonoran 
Desert and pose a significant threat to the region's biodi
versity. 

"Because buffelgrass resprouts vigorously after fire, it 
is capable of causing more frequent and larger wildfires, 
decreasing water infiltration to the soil and changing the 
way essential plant nutrients cycle in the desert" said 
Todd Esque, a USGS ecologist in Las Vegas, Nev., and co-
lead scientist in the study with Schwalbe. "Taken togeth
er, these changes could potentially convert Sonoran Desert shrublands to exotic fire-
driven grasslands, completely altering the kinds of plants in the Sonoran Desert and 
even eliminating saguaros in some areas." 

Working collaboratively with colleagues in federal and state agencies, universities, 
and private organizations in the United States and Mexico, the scientists will begin 
their study this spring at Saguaro National Park near Tucson, Ariz., to determine the 
most effective and efficient removal methods of buffelgrass and the response by native 
vegetation and wildlife, not only to the encroachment of the plant but also to its 
removal. 

"In addition to its effects on native plants, buffelgrass may alter animal communi
ty structure," said Schwalbe. "For instance, buffelgrass may decrease the open space 
required for some animals, like lizards, to escape predators. This, in turn, could lead 
to larger shifts in wildlife population abundance and diversity." 

At study plots with buffelgrass infestation, the researchers will assess chemical 
removal methods and compare those with manual removal of plants in another study. 
By studying the effectiveness of alternative methods for eradicating the largest, most 

Interior estimates that 4,600 
acres of public lands nationwide 
per day are invaded by invasive 
species, and estimated losses to 
the American economy due to 

exotics are as high as $123 
billion annually. 

continuous stands of buffelgrass in southern Arizona, the researchers also hope to 
identify methods for smaller-scale eradication efforts for roadsides and for smaller 
infestations that will reoccur periodically. 

"Once results of this study are known, land managers throughout the Arizona-
Sonora borderlands will be able to implement buffelgrass control programs," said Sue 
Rutman, a resource specialist at Organ Pipe Cactus National Monument, who has led 
efforts to manually remove buffelgrass on park lands. "Pulling plants by hand is 
labor-intensive. For large areas, we need a more cost-effective means to address this 
problem." 

Buffelgrass, which is grown as livestock forage in parts of Texas and in Mexico, has 
escaped rangelands and invaded native desert ecosystems in Arizona, said Esque. At 
Saguaro National Park, for example, buffelgrass occurs up to 4,000 feet in elevation; 
it is also widespread at Organ Pipe Cactus National Monument. 

In places, buffelgrass has also become established along roadsides, especially where 
runoff rainwater collects. Roadside infestations are common along Highway 8 between 
Gila Bend and the Colorado River, Highway 17 north of Phoenix and along Ajo Road at 

the south end of the Tucson Mountains west of Tucson. 
In 1994, Schwalbe and Esque first became aware of the 

buffelgrass infestation in Saguaro National Park while 
studying the effects of an accidental fire that engulfed 
1,150 acres in the park, including 340 acres of desert 
scrub habitat. Investigating the impacts of the fire and 
the role of red brome, an exotic annual grass, the 
researchers estimated that 11 percent of a desert tortoise 
population were killed by the fire and more than 20 per
cent of saguaros sampled died within five years following 
the fire. 

"Losses such as these severely affect populations of 
long-lived species like saguaros and desert tortoises," 

Schwalbe said. "It can take decades for populations to recover from a severe fire. In 
fact, saguaros may disappear from areas having fires as frequently as every 20 years. 
Even low-intensity fires are causing long-lasting and adverse changes in desert plant 
communities." 

Mark Holden, a Saguaro National Park biologist, agreed. To maintain the natural 
structure and functioning of Sonoran Desert ecosystems, managers must know how 
best to control invasive grasses and ensure that invaded areas can recover after buf
felgrass removal, Holden said. 

Like red brome, buffelgrass is capable of carrying fires across desert scrub in the 
arid months of June and July. Both grasses often colonize continuous expanses of 
desert, closing the open spaces that normally separate native desert plants and pro
tect them from fire. 

Rutman noted that buffelgrass can reach 4 feet in height in frost-free areas and that 
dead plant parts may persist as potential fire fuel for years. 

What the researchers learn in this buffelgrass study may shed light on possible con
trols for other invasive species, such as fountaingrass, another perennial plant widely 
distributed in southern Arizona, said Schwalbe. 

Apocalypse Later 
By Ben Ikenson, U.S. Fish and Wildlife Service 

L ike some scene playing out under the meticulous orchestration of Francis Ford 
Coppola, a helicopter tilts its nose over a panorama of wilderness while the 
pilot releases blazing alumigel fuel from a 55-gallon drum suspended below. 

Meanwhile, strategically placed ground crews hold the fire line by custom hand 
ignition to assist in torching some 16,000 acres of woodlands. 

Far from the menacing impression it may at first present, the largest prescribed 
burn in New Mexico was conducted in late May and early June 2001 to restore his
toric habitat conditions for desert bighorn sheep and mule deer. 

The scene unfolded in the southern part of the state, at San Andres National 
Wildlife Refuge— a rugged scattering of steep inclines and jagged edges that extend 
more than 21 miles along the southern portion of the mountain range from which 
the refuge borrows its name. 

Like many fire-adapted ecosystems of grass and woodlands in the western half of 
the continent, this watershed feeds ephemeral streams and channels that are vital 
to big game as well as numerous other wildlife species. For five days, the burn was 
conducted by more than 50 firefighters from several land management agencies. 

"Sharing resources is crucial to the success of these large-scale operations," said 
Nancy Kaufman, director of the U.S. Fish and Wildlife Service's Southwest Region. 
"When state and federal agencies coordinate and work together, a lot more can be 
accomplished than if each operated independently." 

In addition to the U.S. Fish and Wildlife Service, participating firefighters repre
sented the Bureau of Land Management, the U.S. Forest Service, the White Sands 
Missile Range, the Bureau of Indian Affairs, the U.S. Department of Agriculture, 
and the New Mexico State Forestry Department. 

"Most of the ignition," said Jim Sullivan, a Fish and Wildlife Service employee 
who served as the Type I Burn Boss for the operation, "was done by heli-torch due 
to the rugged, steep terrain that had limited access for engines and firefighters." 

As a prescribed fire specialist at neighboring Sevilleta National Wildlife Refuge, 
Sullivan is well aware of the role fire plays in the local ecology. "Many plants are 
dependent on fire for seed germination," he explained. 

Also, fire helps rid an area of insects and disease while returning nutrients in 
dead and dying foliage to the soil where they work with light and water to produce 
a new generation of plants. In turn, the new growth provides improved forage for 
deer, and nesting and feeding habitat for birds. Sullivan summarized: "wildfire is 
nature's way of shedding its skin." 

However, since the late 1940s, wildfires that typically burned on a 5-10 year cycle 
had been actively suppressed and the region subsequently began giving way to 
desert scrub. National Wildlife Refuges in New Mexico, though, are managed to re
create natural patterns for the benefit of native wildlife. Since its establishment in 
1941, the 57,215-acre San Andres National Wildlife Refuge has been managed to 
sustain healthy populations of desert bighorn sheep. 

"Prescribed burns have been one technique in achieving this goal," said Refuge 
Manager Kevin Cobble. "And this most recent prescription appears to have achieved 
all habitat improvement objectives." 

Among specific objectives were the reduction of the spread of thick stands of 
pinyon pine and juniper; the improvement of forage quality and quantity; and the 
restoration of native desert grasslands through suppression of Chihuahuan desert 
shrub species such as creosote and prickly pear cactus. 

Planned during the hottest time of the year, the burn effectively mimicked natu
ral fire patterns to penetrate woody species such as pinyon and juniper when they 
would be most susceptible to the dry conditions. 

Back at the scene of the action, it may be hard to imagine that such a dramatic 
fire would soon help upland and riparian-dependent plants re-establish for the 
benefit of numerous wildlife species; and with the return of the summer monsoon 
rains in July and August, grasslands would also emerge to yield similar pluses. One 
ground crew member, face covered in grime, marvels with both pride and reverence 
as a bush bursts into an explosion of flames and a plume of smoke unfurls into the 
hazy Southwestern sky. 

The picture is reminiscent of a scene from Apocalypse Now; one might almost 
expect him to declare: I love the smell of burning juniper in the morning. Yet, 
behind this perilous curtain of fire lay an even more profound drama—the return 
of a native ecosystem. 
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Looking Ahead 

Biologists Learn About Wildland Fire Management 
Under National Fire Plan 

By Barbara Bassler, USFWS, 
National Interagency Fire Center 

W here there is smoke, there is fire. And 
where there is fire, there is a need to 
protect species affected by fire activities. 

With the new National Fire Plan in place, the 
need for streamlined and expedited biological 
consultations has become even more evident to 
ensure that fire management activities may be 
implemented in a timely and effective manner in 
compliance with the Endangered Species Act. 

This prompted the U.S. Fish and Wildlife 
Service to design a course covering fire manage
ment activities, including fuel reduction, 
restoration, and rehabilitation using mechanical, 
chemical, biological and fire treatments. 

The first session of "Wildland Fire Workshop 
for Consultation Biologists" was held April 29 
through May 3, at the National Conservation 
Training Center in Shepherdstown, West 
Virginia. A second session was held in Salt Lake 
City, Utah, in June. 

Course objectives were to equip the students 
with the tools to make supportable consultations, 
using the best available science, to assess differ
ent types of suppression and rehabilitation activities and evaluate alternative actions 

Participants in the Shepherdstown session of the course gather for a class 
photo. The workshop coordinator is Joette Borzik, FWS Fire Management 
Office, National Interagency Fire Center, Boise, ID. 

to proposed projects under the National Fire 
Plan. 

Biologists also learned how to use correct fire 
terminology, became familiar with key sponsors, 
their procedures and management structure, 
and where to go to get additional information 
that may he needed to complete consultations 
on National Fire Plan projects. Judging from tin; 
positive post-workshop evaluations, the objec
tives were well met! 

Class participants learned about the evolution 
of fire control to fire management, the national 
fire management organization, the fire planning 
process, treatment options and their effects on 
soil, water, vegetation and aquatic and terrestri
al species, and rehabilitation and monitoring 
techniques following fires. 

The instructor cadre featured fire specialists 
and ecologists from U.S. Fish and Wildlife 
Service, the Bureau of Land Management, U.S. 
Forest Service, the U.S. Geological Survey, the 
National Marine Fisheries Service, and the 
National Park Service. 

The positive outcome of this course is that 
consultation biologists are now better equipped 
to assist with meeting the objectives of the 

National Fire Plan by providing streamlined and expedited consultations for pre
scribed fire projects and other fire management activities. 

Accountability for the National Fire Plan 
Accountability 

Oversight, coordination, program development, 
and monitoring are critical to successful imple
mentation of the National Fire Plan. Congress 

provided guidance on accountability as well as addi
tional funding. 

In response, agency staffs developed a range of joint 
accountability measures including budget and finan
cial systems, reports, and oversight reviews for assess
ing and evaluating program accomplishments. 

Transparent, well-articulated, consistent policies 
and procedures provide for better oversight and review 
and lead to greater accountability. The partners and 
stakeholders of the National Fire Plan worked cooper
atively on many efforts in 2001: 

• Working toward a unified information manage
ment system to track and report accomplishments; 

• $1 million focused on treatment of invasive 
species in Montana and Idaho; 

• Demonstration projects for market utilization 
of small diameter wood products received $7.9 
million; 

• States received $6 million for hazard mitigation 
projects to reduce community and resource losses; 

• $5 million was focused on community planning 
for fire protection; 

Over 40 southern Idaho landowners have received 
more than $624,000 to date for replacing nearly 132 
miles of rangeland fences destroyed by wildland fires 
in 2000. The reimbursements were made to private 
landowners through the Sawtooth and Caribou-Targhee 
National Forests. Congressional direction in the 2001 
Interior Appropriations Act included funding for this 
reimbursement. 

Successful implementation of fire and fuel manage
ment measures requires working effectively with peo
ple in communities to minimize fire risks and speed 
recovery. Information on how communities function 
and knowledge of the social and economic impacts of 
fire will help foster successful relationships among 
communities, Interior agencies, the Forest Service, and 
other fire management organizations. 

• Forming joint interagency task groups to resolve 
differences among the agencies; 

• Drafting a joint cohesive fuels management 
strategy; 

Prioritizing fuels treatments in WUI areas; 
Integrating budget requests; 
Sharing input into strategic and tactical decisions; 
Conducting joint planning activities; 
Producing informational materials to assure con
sistency and efficiency in program implementa
tion; 
Developing a National Fire Plan interagency web
site, www.fireplan.gov; 
Providing input to the National Fire Policy devel
oped by the National Association of State Foresters; 
Developing informational packages and distribut
ing them to key partners, including 681 tribal gov
ernments, the National Association of Counties, 
and state foresters; 
Producing an integrated National Fire Plan budget 
in the FY 2002 budget justification of the Forest 
Service and BLM. 

Looking Ahead 
The NFP will continue to present unique opportuni

ties and challenges into its second year and beyond. 
The agencies will build on first-year benchmarks and 
continue to implement integrated wildland fire man
agement policies and procedures. Increased coopera
tion between Interior and the Forest Service will 
ensure consistent and integrated fire management 
policies across the agencies. 

• The joint Interior/Forest Service/State Implemen
tation Plan for the 10-Year Comprehensive Strategy 
has been completed. The implementation plan was 
written to provide consistent and standard direc
tion for each of the Federal and State partner 
agencies. 

• Common national performance measures will be 
completed in FY 2002. The measures will include 
common priorities and timeframes for accom
plishment. These performance measures will be 
monitored and adjusted as needed. The measures 
will be in place and tracked in FY 2003. 

• The agencies are reviewing the budget planning 
models used to calculate the level of normal-year 
readiness resources, such as equipment and per
sonnel, to conduct fire management operations. 
This review is being led by the Colorado State 
Forester, assisted by a team of federal and slate fire 

and resource management specialists and univer
sity scientists. This team will recommend the steps 
necessary to develop a single federal fire budget 
model, the adjustments necessary to meet the 
Federal Wildland Fire Policy and National Fire 
Plan direction, and the best mechanisms to imple
ment the proposed changes. 
The agencies have established an Interagency 
Wildland Fire Leadership Council, which will pro
vide executive oversight and ensure policy coordi
nation, accountability, and effective implementa
tion of the National Wildland Fire Policy, the 
National Fire Plan, and the 10-Year Comprehensive 
Strategy. These efforts will be accomplished 
through developing common interagency perform
ance measures, common data elements, and com
mon reporting systems. The Council will ensure 
coordinated and consistent direction, oversight, 
and monitoring of performance. 
The agencies have established a Fire Management 
Planning Work Group to ensure a seamless, con
sistent, and coordinated approach to fire manage
ment planning efforts. 

The agencies are conducting a review of the 
progress in contracting for hazardous fuels and 
rehabilitation and restoration work. 
The agencies will implement the interagency pro
gram to supply and manage native plant materials. 
This program involves infrastructure improve
ment, development of seed and plant materials, 
monitoring of restoration effects, research, and 
continued development of public/private partner
ships. 
Congress directed USDA and Interior to contract 
for a thorough, independent review of wildfire sup
pression costs and strategies. NAPA will conduct 
the study. The final report should be delivered to 
the House and Senate Committees on 
Appropriations by September 30. 2002. 
Follow-up NFP reviews are planned for FY 2002. 
These reviews will be more focused and address 
the findings of the previous reviews to continue to 
make course corrections as needed. 
Besearch will receive added emphasis in FY 2002. 
This will give greater visibility to meeting user 
needs, science gaps, and technology transfer chal
lenges. 
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