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In Brief...

Weise, David R.; Martin, Robert E., technical program cost and benefits, wildland health, conflicts between

coordinators. 1993.he Biswell symposium: fire issues wildland resources and residential structures, air quality,
and solutions in urban interface and wildland and liability. Social barriers include lack of general knowledge
ecosystems; February 15-17, 1994; Walnut Creek, of fire’s role, as well as recognition of its hazards and

California. Gen. Tech. Rep. PSW-GTR-158. Albany, benefits. Legal barriers include laws, ordinances, and
CA: Pacific Southwest Research Station, Forest Service, regulations that either restrict fire use or do not provide
U.S. Department of Agriculture; 199 p. incentives for fire use. Implementing fire use on an ecosystem
level requires cooperation between neighbors. The safety of
Retrieval Termscommunity response, ecosystem manage- structures built in urban interface settings or adjacent to
ment, fire ecology, fire management, fuel management,wildland boundaries is an issue the owner faces; the liability
prescribed burning associated with destruction by wildland fire is an issue that
land managers face.
ire has been and continues to be both a threat and benefit Because of the complexity of the issues regarding fire
to humans and ecosystems. Recent large or costly firesand its use, many different solutions have been developed.
have occurred in both the wildland-urban interface and in Researchers have identified social barriers and concerns that
the wildlands. These phenomena are not new events buhinder adoption of fire safe practices by the general public.
merely recurrences of long-standing challenges. The value€Educational efforts to prevent the public from forgetting the
at risk include, but are not limited to, human life and property, losses associated with catastrophic wildfires have been
rare or unigue cultural and natural resources, and ecosysterdeveloped. Legal solutions to fuel management and fire
health. Much progress has been made during the past severbzard reduction have been developed in California and
decades regarding fire's role in wildland systems, but manyFlorida to address liability issues. Community and
issues still remain to be resolved. neighborhood-based associations have developed to promote
This volume presents the proceedings of the symposium fire-safe wildland-urban interfaces. Interagency agreements
“Fire Issues and Solutions in Urban Interface and Wildland were developed to apply prescribed fire at ecosystem levels
Ecosystems” held February 15-17, 1994 in Walnut Creek,to mutual benefit. Environmentally safe fire suppression
California. The primary objective of the symposium was to techniques have also been developed.
describe fire issues and problems currently facing land Many proactive approaches to solving these and other
managers and to present state of the art solutions that aréire issues were presented at the symposium. It is our hope
currently being implemented by local, State, and Federalthat the symposium attendees as well as readers of these
organizations concerned with fire management. The focalproceedings benefit from the array of topics discussed, and
point of the symposium was the 1991 Oakland/Berkeley that the information gained from the technical sessions and
Hills “Tunnel Fire”; however, the issues and solutions this proceedings provides a starting point to solving local
described are certainly regional and national in scope. fire issues. This symposium presents a snapshot of the
Several key issues regarding the role of fire in wildlands continually evolving dialogue about fire and its role as a
and in the urban interface include social barriers, fire safety,shaper of ecosystems.
fuel management, legal barriers, multiple jurisdictions,
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The technical sessions included expert panel discussions.
Preface !n addition to the sess.ion moderator; the panel modergtors
included Dr. Ron Wakimoto, University of Montana; Chief

Neil Honeycutt, California Office of Emergency Services;
and Chief Rich Aronsen (retired), California Office of

ire has been and continues to be both a threat and benefiEmergency Services.

to humans and ecosystems. Recent large or costly fires  In addition to the technical sessions, the conference
have occurred in both the wildland-urban interface and in thefeatured a keynote speech by Chief Lamont Ewell, Oakland
wildlands. These phenomena are not new events but merelyFire Department, describing the 1991 Oakland/Berkeley Hills
recurrences of long-standing challenges. The values at riskTunnel Fire” and a banquet with a memorial dedication to
include, but are not limited to, human life and property, rare Dr. Biswell by Dr. James Agee, University of Washington.
or unique cultural and natural resources, and ecosystem healtiThe symposium concluded with a summary of the events
Much progress has been made during the past several decadesd issues by Robert Mutch, USDA Forest Service (retired).
regarding the recognition of fire’s role in wildland systems,

but many issues still remain to be resolved. Acknowledgments
Dr. Harold “Doc” Biswell was a pioneering advocate
for the study of the ecological role of fire, for the use of A conference and proceedings of this size require a

prescribed fire in land management, and for fuels managementgreat deal of effort from many individuals. We thank the
He worked to reduce fire hazard in urban-wildland interface members of the Symposium Steering Committee—Rich
areas and lived to see one of his most dire predictions coméronsen, Steve Bakken, Todd Bruce, Neil Honeycutt, Sue
true in the Oakland/Berkeley Hills “Tunnel Fire” of October Husari, Ken Nehoda, Tom Nichols, Carol Rice, Joe Rubini—
1991. A conference to honor Dr. Harold H. Biswell was for putting together a dynamic and interesting symposium
proposed shortly after his death in January 1992. Thisagenda. The Steering Committee was organized using the
symposium was organized to honor Dr. Biswell by addressingincident Command System as the basic organizational
wildland and urban-wildland fire issues and solutions— framework. Robert Martin initiated the idea for the conference,
subjects dear to his heart. We dedicate this symposium anarganized the Steering Committee and served as Incident
proceedings to the memory of Dr. Harold Biswell. Commander (Symposium Chair); Carol Rice (Operations)
Approximately 350 managers, researchers, plannerswas assisted by Ken Nehoda; Joe Rubini (Logistics) was
former students of Dr. Biswell and other individuals attended assisted by Neil Honeycutt and Todd Bruce; Sue Husari
the symposium in Walnut Creek, California. Because the (Finance) was assisted by Tom Nichols and Steve Bakken;
wildland and structural fire communities were equally and David Weise (Planning) was assisted by Rich Aronsen.
represented in attendance, the goal to bring both groupsThe efforts of Sandy Cooper and Bruce Winner, University
together in a common forum was accomplished. The Extension - University of California, Davis, were key to
symposium consisted of two and one-half days of technicalproviding the logistical support of program materials,
presentations, a one-half day field trip touring the 1991 registration, hotel negotiations, bus negotiations, and other
Oakland/Berkeley Hills “Tunnel Fire,” a poster session, and activities too numerous to mention. Joe Rubini and Neil
an evening session dedicated to Dr. Biswell’s life and legaciesHoneycutt with the assistance of University of California,
led by Dr. James K. Agee. The technical presentations wereBerkeley graduate students David Sapsis, Scott Stephens,
structured around issues/problems and solutions in bothRobert Schroeder, and Maria Gutierrez developed an
wildland and urban interface ecosystems. The major topicsinformative tour of the 1991 “Tunnel Fire” and fuel
were developed by a Steering Committee representing Federamanagement activities in the Oakland/Berkeley Hills.
State, and local agencies, and university and non-governmental  We further acknowledge the efforts of Eugene Hanson
organizations. Speakers were selected to address the maj@nd Bonnie Corcoran, Prescribed Fire Research Unit located
topics. Each technical session was chaired by a moderatoat the Forest Fire Laboratory in Riverside, California in
and included the following topics: assembling the proceedings, and the editorial and graphics
* History, safety, and legal and social barriers to prescribedassistance of Sandy Young, Laurie Dunn, Kathy Stewart,
fire (moderator—Sue Husari, USDA Forest Service) and Robert Robinson of the Station’s Research Information
» Wildland topics including funding of fire programs, Services. Thanks to all the authors during the long process of
ecosystem management, and prescribed fire (moderator—manuscript preparation, editing, and production. Lastly, we
Tom Nichols, USDI National Park Service) acknowledge the support provided by the following sponsors:
» Urban-wildland interface topics including use of foams, University of California at Berkeley; Bay Area Wildfire
neighborhood action groups, and fire safety (moder- Forum; City of Oakland; East Bay Regional Parks; California
ator—Steve Bakken, California Department of Parks Departments of Forestry and Fire Protection, Parks and
and Recreation) Recreation, Emergency Services, and the Fire Marshall’s
* Legislation and ecosystem management solutionsOffice; USDI National Park Service; USDA Forest Service,
(moderators—Bruce Kilgore, USDI National Park Service; Region 5; USDA Forest Service, Pacific Southwest Research
Carol Rice, Wildland Resource Management, Inc.). Station; and the Society of American Foresters.
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Memorial Dedication to Dr. Harold H. Biswell 1

James K. Agee 2

his conference has been named the Biswell Symposiumarea and a healthy forest in the prescribed fire area. An

in honor of Professor Harold H. Biswell, pioneer fire objective analysis was sorely lacking, continuing a pattern
ecologist. To represent all that Harold stood for to all those that had persisted since the 1920’s in a religious zeal to
who were touched by this great man is a humbling experience combat all fires.
The profession of fire management underwent a paradigm At roughly the same time, the University of California
shift in the 1960’s, and the man who, more than any other,issued a press release concerning Harold's research, in which
actually shifted the focus of the fire culture was Harold Biswell. he was quoted as saying the kinds of things he was to repeat
| first met Professor Biswell in the early 1960’s as an for the next three decades. The press release was a narrative
undergraduate forestry student at the University of California, with quotes from Doc sprinkled throughout the text, portions
Berkeley. The idea of underburning forests to prevent moreof which are presented here: “The pine forests in the Sierra
destructive wildfires was a revolutionary idea in California at Nevada were open and parklike, and the most important
the time, although fire was routinely used in some shrublands.agent in maintaining these conditions was frequent light
Despite Dr. Biswell's contributions to our profession, he was fires. This forest was truly a product of nature—natural man
widely criticized for the same ideas, presented in the sameand natural environment. Since the white man has suppressed
way, for which he received so much favorable response laterfires, Biswell pointed out, the forest vegetation and landscape
in his career. Because some of his monikers, like “Harry the have undergone profound changes. To reverse these trends,
Torch” or “Dr. Burnwell,” were acquired during the early Biswell recommends adopting a trick from nature and
days of controversy, | never felt comfortable with them, returning to controlled fire as a tool in forest management.”
although “Doc” seemed acceptable to him. All those who knew Doc have heard one or more of his

variations on this theme, but in those days it elicited responses
Early Controversies such as this one from a statewide fire prevention organization:
“We reproduce it here verbatim (the press release) to show

Two particular examples of the controversies of the what is being said by opponents of fire prevention. This is
early days come to mind. The first was associated with athe type of opinionated misinformation being spread by
public hearing and post-fire analysis after a human-causedsome people with quotable positions.” Those who knew
wildfire near Hoberg’s Resort in the early 1960’s. This was Harold also knew he was very much an advocate of fire
the area where Doc had done some of his early prescribegbrevention, but that he felt that a balance between fire
burning, with Mr. Hoberg’s blessings. The wildfire came up suppression, prevention, and use was critical. Smokey Bear
to the edge of the resort as a crowning fire, and dropped tgust could not say it all in one sentence anymore.
the ground at the edge of Doc’s burn unit, where it was A continual barrage of attacks and accusations followed
controlled. | found the transcripts of the hearing while Harold Biswell around the State during this period of the late
browsing through the unindexed stacks in the Forestry Library,1950's and early 1960’s. His colleague Harold Weaver, who
University of California, Berkeley. At the hearing, Professor worked for the USDI Bureau of Indian Affairs and had been
Biswell noted that in his opinion the fire had stopped becausespreading a similar message since the mid-1940’s, published
the fuels had been reduced in the prescribed burn area ovearticles that were footnoted with a disclaimer from the agency.
several short-interval burns. Yet personnel from the fire One had to be very courageous in those days, and it is easy
suppression agency involved testified that the wind stoppedfor us to forget those early days. A lesser man might have
exactly at the edge of the prescribed burn unit, so that aretreated, but Harold strode on, focusing on spreading the
change in weather was responsible for the change in firemessage that has been repeated many times, and taking the
behavior. They were probably right that the wind slowed, high road in terms of his professional demeanor. The logic
but it slowed because the prescribed burned area had &fthat message attracted many of us, including me, to become
dampening effect on the wildfire behavior. | was able to visit interested in fire science as a career.
the site years later and found all the trees dead in the wildfire

The Teacher and His Research

1An abbreviated version of this paper was presented at the Biswell Harold Biswell was a great teacher. | mentioned the
Symposium: Fire Issues and Solutions in Urban Interface and Wildland Biswell Symposium to a professional forest consultant, now
Ecosystems, February 15-17, 1994, Walnut Creek, California. Working in southern Oregon who was once a student at the

2Professor of Forest Resources, University of Washington, Seattle, . . . . . .
WA 98195, University of California at Davis, and one evening attended

USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995. 1
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a talk by Dr. Biswell on fire and forest management. He told inmate and | looking at each other, astounded, as Doc safely
me it was the best lecture he had ever heard in 4 years dbounded away as if shot from a cannon. The two of us
college, and it profoundly altered his career path. And he islaggards, of course, provided great sport for the yellowjackets.
not alone. Doc was a great wildlife ecologist, a range ecologist,In addition, many of the short courses and tours he led in the
and a forest ecologist—just a wonderful teacher. He would 1970’s and 1980’s left the attendees gasping for breath as
interpret the landscape during driving trips throughout Doc finished talking at one site, and then would proceed at
California, with a fantastic ability to recall when a field had an incredible pace to the next stop.
been fertilized, or a forest underburned—and an uncanny  One of the strengths of Harold’s approach was a secular,
ability to identify plants at a distance that | could not even rather than a revivalist, approach to prescribed fire. During
see, much less identify. At Altamont Pass, southeast ofthe 1950's and 1960’'s, the only place where fire was
Walnut Creek, California, a common practice of farmers commonly used in forests was in the South. At the Tall
was to fertilize fields using a template of letters, and the Timbers Research Center in Tallahassee, Florida, a series of
resulting letters, paid for by advertisers, would show up in conferences were held, beginning in 1962, and the “word”
visible “words” of different species composition and about fire was disseminated to a wider audience. Harold had
productivity of grasses and forbs. He would predict the several articles in the early issues of the conference
species composition from a quarter mile away, and when weproceedings, which have become classics since they were
walked over from the highway, he was always right. His initially published 15 years ago. In 1967, he helped organize
ability to integrate management into multiple facets of forest, the first western Tall Timbers conference, held appropriately
shrubland, and grassland ecosystems gave all of his studentst Hoberg’'s Resort, the site of some of Harold's early
a well-rounded education. prescribed burning experiments. Many of the Tall Timbers
Harold was a true renaissance man. His first emphasisstaff attended, and the concluding discussions were much
was in range management, and his work from the 1930’s inlike a fundamentalist revival meeting, with audience members
root dynamics of grasses from Nebraska is still widely cited. rising and “testifying” to the benefits of fire in the forest. |
Although the picture of Harold on the symposium packet was shocked—I wanted to go into fire ecology, not theology!
shows him holding a clump of giant sequoia needles, |1laterrealized this represented part of the ongoing institutional
thought at first he was holding a perennial grass and inspectinghange in the South, and was to some extent a reaction to the
its roots, because he was never far from his range “roots.”’earlier fire prevention “Dixie Crusaders.” Harold’'s more
By the time he came to California, he had been introduced tosecular western approach, focusing on the practicality of
fire in the southeast United States, and began to look at firefire integration into forest management, was better received
in the ecotones between forest and grassland. Fire wasn California (and relieved me greatly!).
commonly used in the early 1950’s in the foothills to expand
grazing capacity, and Harold investigated shrub and grass]'uming Point
response. He also worked in wildlife management, on several
deer range problems, particularly in the Tehama and Lake  His innovative ideas remained controversial during the
County regions. This experience enabled him to shift emphasidate 1960’s, but his tireless extension efforts attracted a
to the forest zone, and in particular Hoberg’s Resort in Lakegrowing crowd of converts, including the National Parks
County, California, where he successfully reduced shrubAdvisory Board, which met at Whitaker's Forest soon
invasion and fuel buildups in the pine forests of the resort.thereafter. He began to hold occasional extension tours,
This was one of the first successful wildland-urban interface which soon grew in frequency and attendance. This period
fire projects, and was evidence of both his innovative outlookwas a turning point in the profession’s views on fire, but
and practical approach. Later, as he focused on mixed-conifeturning that corner was not easy. Few of us will ever experience
forests, he and his colleagues and students investigated soilshe professional hurdles faced by Harold and his
hydrology, fuels, and air quality effects of fire. Harold was contemporaries.
always reminding us of the interactions between all these | also used to think of him as the Arthur Murray of
components of the ecosystem. When new issues arose, hi&re—he taught many agency people to dance, as they would
was always learning more, teaching those around him, andvisibly fidget while Doc provided his frank analyses of site
always with an enthusiasm and energy that amazed us studentsonditions and fire hazards, and asked probing questions,
In 1967, | was one of his research assistants workingusually in front of a class or tour group. Those of us
with him at Whitaker’s Forest. What energy! He could outwalk accompanying Doc were able to watch these dance lessons
most of us, and at times outrun us. | will never forget that with amusement and often learned a few dance steps
during one of our “little burns,” as he would call them, ourselves—an essential part of our education. To be put on
which we conducted with the help of inmate crews, we the spot helped us think on our feet.
burned across a yellowjacket nest. Harold, an inmate, and |  Publication was an important part of Harold's
were kneeling around the vicinity of the nest at the time. contributions to our profession. He understood the need for
Harold yelled and took off sprinting like Carl Lewis, leaving publication in basic science outlets lilgcology, Forest
the inmate and | to greet the bees! | still remember theEcology and Managementy other scientific journals, and

2 USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995.
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in more extension-oriented publications, too—those that By examining the profession’s current status, and the
would reach the public. His booRrescribed Burning in  success of Professor Biswell's students—all of those he
California Wildland Vegetation Managemepiblished in touched—we can conclude that Harold Biswell has left a
1989, was a classic integration of science and interpretationgreat legacy. Dr. Harold Biswell will always be remembered
Harold took a complex problem and presented a complexas a naturalist, ecologist, scientist, artist, author, innovator,
answer, but in a way that most people could understand. Hidriend, and teacher. The investment he made in his students
emphasis on publication has carried over to many of hiswill be repaid for the remainder of our lives. The discipline
students and colleagues. of wildland fire will never be the same. Thank you, Professor
Harold Biswell!
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The Oakland-Berkeley Hills Fire of 1991

P. Lamont Ewell ?

&nday, October 20, 1991, will be remembered as thenight. Fire crews had returned that morning to check for any
ate of America’s most costly urban-wildland fire (FEMA hot spots and to pick up equipment, and were on the scene
1992) and one of the worst fires involving loss of life and for 2 hours before the fire suddenly escaped the area of
property since the Great San Francisco Earthquake and Firerigin because of high winds.
of 1906 (OFD 1992). Eyewitness accounts testify that a sole ember blew into
The magnitude and range of what is simply referred to a tree just outside the burn area, and the tree exploded into
as the “Tunnel Fire” is far beyond the experience of any flames. The resulting fire was quickly out of control—raging
living American firefighter. Only those who fought the around and over firefighters who were suddenly fighting for
Chicago Fire last century and those who battled the Greatheir lives. Over the course of the next several days, the fire
Fire in San Francisco would be able to identify with this would leave 25 dead, 150 injured, and a total of 3,810
conflagration and firestorm. dwelling units destroyed. The fire, which burned over 1,500
A firestorm is defined as a fire which creates its own acres within an area of 5.25 square miles, would result in
weather. This was certainly the case in Oakland, California—over $1 billion in damages (OFD 1992, FEMA 1992).
the fire itself contributed to its own spread by supplying Rescue and evacuation efforts were made as firefighters
wind to an already very windy day. A conflagration has been were forced to fall back to defensible space.
described as a fire which exceeds the boundaries of the city  Immediately, calls were placed to request additional fire
block of origin. The Tunnel Fire did much more than this by units and air drops. Soon, streets were clogged with residents
burning neighborhood after neighborhood. Both firestorm trying to get out and sightseers and emergency personnel
and conflagration are accurate terms when applied to thetrying to get in.
Tunnel Fire; neither, however, comes close to adequately  The fire quickly established four fronts: west downhill
describing what actually transpired. toward California Highway 24 and the Rockridge district,
The origin of the fire was on a steep hillside in what north toward the Claremont Hotel, south toward Broadway
some refer to as a box canyon, above California State HighwayTerrace, and east toward Contra Costa County.
24, near the entrance to the Caldecott Tunnel. This is a

wooded area with heavy underbrush, narrow streets, andThe QOakland Fire Department
steep terrain, densely populated with expensive houses. The

unusual weather conditions of that day resulted in: The Oakland Fire Department is composed of three
a foehn wind that, at speeds in excess of 65 geographic districts, known as battalions, that are commanded
miles per hour, raced down from the crest of the by district chiefs 24 hours a day. As the fire progressed, the
Oakland-Berkeley Hills. Coupled with record on-duty chiefs assumed new roles. Assistant Chief Donald
high temperatures well into the nineties, the hot Matthews was the Incident Commander, Battalion Chief James
dry winds gusted and swirled through five years Riley was assigned as Division “A” Commander, and Battalion
of drought-dry brush and groves of freeze- Chief Ronald Campos responded to Oakland Fire Dispatch
damaged Monterey Pines and Eucalyptus groves. Center to coordinate logistics, recall, and dispatch functions.
All the conditions for a major fire disaster were Later, Assistant Chief John K. Baker responded from
present that morning of October 20, 1991. home and was assigned the role of Incident Commander
(FEMA 1992) when Assistant Chief Matthews became Operations Chief.

Firefighters were on the scene overhauling hot spotsAt approximately 11:45 a.m. Fire Chief P. Lamont Ewell
from a fire the previous day. It is important to note that arrived on the scene at the Command Post and officially
Saturday’s fire had been completely doused, hose lines hacgissumed command.
been leftin place surrounding the burn area, and the fire area  The Oakland Fire Department uses the Incident Command
had been checked by an Oakland Fire company during theSystem (ICS) to manage all emergency incidents, as was the
case with the Tunnel Fire. The system consists of an Incident
Commander who directly supervises four functional groups:
operations, planning, logistics, and finance.

S *An %bbf?"is_tedl version Cc"f SthiIStPipe_rnVlVﬁZ F;]felzfnr;ed atntgewﬁidslwsg The operations and planning functions were conducted
S e v eace and WIdand o the scene from the Department's Mobile Command Post

2Fire Chief, Oakland Fire Department, 1605 Martin Luther King Jr. way, While logistics and finance functions were conducted from
Oakland, CA 94612. the Dispatch Center.
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The Dispatch Center was the basic structure of initial effective because the water vaporized as the strong winds
management of the Tunnel Fire. This structure remaineddispersed it over the intensely hot fire.
intact until late in the evening on October 20 when the
California Department of Forestry and Fire Prevention (CDF) Commuhnications
provided an overhead management team to assist with the
enormous task of managing such a large fire. The Oakland Fire Department used two operational radio
At this point a Joint Command was established that frequencies to communicate between the Dispatch Center
consisted of Oakland, Berkeley, and Piedmont Fire and the 30 fire companies in the City. Communication with
Departments and the CDF. Oakland firefighters were assistingother jurisdictions is usually accomplished on the state-wide
with evacuation efforts as they were forced to retreat from mutual aid frequency which is referred to as the “White
the advancing inferno. Division “A” Battalion Chief James Fire” channel.
Riley and Oakland Police Officer John Grubensky were The effectiveness of these frequencies was soon reduced
killed while trying to help citizens escape the fire. Both because of the overwhelming load placed upon them by fire
Battalion Chief Riley and Officer Grubensky were found units requesting assistance, commanders trying to place
with the remains of those people they were trying to help. resources, and the Dispatch Center’s attempts to send fire
These courageous men were very aware of their risky positiongompanies into the burn area.
and had ample opportunities to save themselves, but refused These problems were compounded by additional fire
to leave before the evacuation of residents was complete. units from surrounding cities as they began to arrive to assist
The rapid spread of the fire in four different directions with the fire. The steep hilly terrain in the Oakland Hills also
presented both line firefighters and chief officers with interfered with radio signals, in some cases creating “dead
numerous strategic challenges. spots” which drastically reduced radio effectiveness.

Evacuation Mutual Aid

Even though evacuation of residents is a responsibility Requests for mutual aid in the form of air support and fire
assigned to the Oakland Police Department, fire units weresuppression units were made during the initial stages of the
heavily involved with this effort while trying to stop the fire, and additional requests continued throughout the day.
advancing flames. It has been estimated that more than  Mutual aid requests are processed through the California
10,000 people were evacuated from the burn area, some bpffice of Emergency Services (OES). Requests were
way of very narrow streets, through blinding smoke and channeled through Alameda County OES which is divided

blowing debris. into north and south zones, and then from the county level to
the state.
The Wind By late afternoon, 370 fire engines from as far away as

the Oregon-California state line in the north, from Bakersfield
The wind played a most crucial part in the scenario in the south, and from Nevada to the east, were in, or on their
which manifested once the fire was established. The windway to, Oakland.
blew into the Oakland Hills from the east and over and down Aircraft in the form of helicopters and large air tankers
ridge tops. It forced flames to swirl in many different directions from hundreds of miles away made hundreds of water drops
causing the fire to burn downhill as quickly as, and in some on the fire.
cases more quickly than, uphill. This was the largest mutual aid effort ever undertaken,
The strength and speed of the wind prevented firefightersat that time, in the State of California (OFD 1992).
on the scene from falling back to defensible space because
there was no place to hide. Fire crews were trapped and)\/ater Supp|y
forced to protect themselves under umbrellas of water as the
flames roared over and around them. One veteran firefighter ~ Fire units lost water at the height of the fire, forcing
observed the fire progress 100 yards in 15 seconds. them to retreat because the supply tanks and reservoirs which
This Santa Ana-type wind pushed the fire along wide provide water to the hill area were emptied. Reasons for the
fronts, bypassed firefighters who were making a stand, andloss of water were :
then left them in isolated pockets of unburned areas. The e« Extraordinary fire suppression efforts used a

wind whipped the fire into the Hiller Highlands Development tremendous amount of water (an estimated 20
and consumed all combustibles (homes, vegetation, and million gallons).
vehicles) in 16 minutes. The wind caused the fire to pre-heat ~ * Residents were hosing down their roofs and
everything in its path which resulted in structures and contents vegetation, and many sprinklers were left running
exploding into flame almost instantly (OFD 1992). after evacuation.

Pilots flying California Department of Forestry * As homes were consumed by the fire, the water
helicopters complained that their bucket drops were not service supplying those homes began to flow freely.
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Hiller Highlands alone accounted for over 400 technology, such as Forward Looking Infrared Radar to find

water services. subterranean hot spots, and testing new products such as
» Water supplying the tanks and reservoirs is pumped Class “A” foam.

from lower parts of Oakland to the higher

elevations. The electrically powered supply pumps Weather Monitoring
could not replenish depleted tanks once the fire

destroyed power lines to the pumps. Two “Remote Automated Weather Stations” (RAWS)

» Some areas, such as the Rockridge district (which have been installed in strategic locations in the Oakland Hills.
was developed in the 1920's), were supplied by These weather stations continuously provide the Fire
4-inch mains that are considered to be insufficient Department with updates in weather conditions. The Fire
by today’s standards. They could not supply Department increases its level of response accordingly, as the
enough water to fight a fire of this magnitude. wind speed and the temperature rise and the humidity drops.

Many mutual aid fire engine companies could not hook Initial response to the report of fire varies with the

up to Oakland fire hydrants because their 2.5-inch hoseseverity of weather conditions. For example, low hazard

couplings were not compatible with Oakland’s 3-inch couplings. dispatch requires three fire engines and two patrols. Response
on high hazard days requires six fire engines, four patrols,

Aftermath and a helicopter, as well as the predeployment of engine
companies to locations in and around high fire hazard areas.

The Tunnel Fire will long be remembered for the
magnitude of its destruction. The fire was viewed on prime Communlcatlons Improvements
time television around the world; it has been documented by
professionals and laymen alike. The origin of the fire has The Oakland Fire Department has recently converted to
been and continues to be the focus of investigation. an 800 megahertz radio system which provides a virtually

The Fire Investigation Unit of the Oakland Fire unlimited number of radio talk groups. It is expected that
Department Fire Prevention Bureau has ultimate responsibilitythis will mitigate much of the overload of tactical channels
for finding the cause of the fire. Inspectors from the Fire that was experienced during the initial stages of the fire.
Investigation Unit have worked with the Governor’'s Task In addition, proposals have been made to fire departments
Force which is represented by the California State Fire surrounding the City of Oakland to permit those jurisdictions
Marshal’'s Office and the Alameda County Fire Investigation to participate in the 800 megahertz radio system.

Team. The Alameda County Fire Investigation Team is

composed of representatives from the District Attorney’s \\ater Supply

Office and the Bureau of Alcohol, Tobacco, and Fire Arms,

along with investigators from the surrounding fire districts. Adapters have been purchased and installed on all fire

Fifteen hundred man-hours were spent in the first week hydrants within the City of Oakland. These adapters will
following the fire, most of that time conducting interviews change the coupling size on the hydrants to 2.5 inches. This
with survivors and performing overhaul operations by sifting will standardize Oakland’s hydrants, thus allowing mutual
through debris, searching for evidence. aid fire departments to hook up to Oakland’s water supply.

The origin of the Tunnel Fire is located next to 7151
Buckingham Road. The cause of the fire, however, is still Vegetation Management
under investigation.

The Oakland Fire Department, as well as every other fire Approximately 16,000 Oakland Hills area parcels have
department in the state, has learned much about wildlandbeen inspected by Oakland Fire Department units. Fire
urban intermix fires. Much has been accomplished in the pastinspectors are requiring brush to be cleared 30 to 100 feet
3 years since the fire. The Oakland Fire Department is away from structures, and at least 10 feet away from property
committed to doing everything possible to prevent a repeat oflines and the street. All chimneys are required to have an
the 1991 Firestorm. The following is a partial account of approved spark arrestor with no trees or bushes within 10
actions taken by the Oakland Fire Department since thefeet. Compliance has been for the most part good, and violators
conflagration. have been cited and forced to abate their hazardous conditions.

Firefighting Training and Tactics Mutual Aid

OFD personnel have received intensive wildland training Oakland has negotiated agreements with the cities of
from the California Department of Forestry and Fire Berkeley, San Leandro, Alameda, Piedmont, and with the
Prevention as well as other agencies with wildland expertise.East Bay Regional Parks District to establish Mutual Response
New tactics include cold trailing (scraping the perimeter of Area (MRA) Agreements. These agreements provide for an
the burn area to reveal unburned soil), utilizing new automatic response when a fire is reported within the MRA.
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Borderline residents who report a fire will have a responsewill have a one-hour rating. Additionally, the citizens of
from both sides of the City limits, and in many cases they Oakland have passed a $51 million bond to prepare the City
will receive a faster response. or future disasters.

The Oakland Fire Department is committed to providing
the highest quality of fire protection to the residents of Oakland. References

Codes and Ordinances Federal Emergency Management Agency (FEMA) 1992. Hazard mitigation
report for the East Bay Fire in the Oakland-Berkeley Hills in response

The City has adopted an ordinance which requires Class tothe October 22, 1991 Federal disaster declaration covering Alameda
wpn i County, California. FEMA-919-DR-CA.
A rQOfS.On new structures and repl.a(.:ement roofs within Oakland Fire Department. 1992. The Oakland Tunnel Fire, October 20,
the high fire hazard area. Further, all siding on new structures 1997 A comprehensive report. Available from the Oakland Fire

Department, 1605 Martin Luther King Jr. Way, Oakland, CA 94612.
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Dr. Biswell’'s Influence on the Development of Prescribed
Burning in California *!

Jan W. van Wagtendonk ?

Abstract: Prescribed burning in California has evolved from the suppression on fuel accumulations. A program to improve
original practices of the Native Americans, through years of ex- forage for livestock by burning ranch lands was active in the
perimentation and controversy, to finally become an accepted 1940’s and 1950’s, but gradually declined as concern about
ecosystem management activity. When Dr. Harold Biswell arrived the liability for escapes increased. Understory burning,

in California, he began research on improving game range by . ic 1arly in ponderosa pine, did not become common until
using prescribed fires and on understory burning in ponderosa , .
the late 1950’s and continues today.

pine Pinus ponderos®ougl. ex Laws.) stands. Through a series
of field days that included demonstration burns, Dr. Biswell was

able to educate and inform both the public and professional forest-Burning by Native Americans
ers about the benefits of prescribed fires. These field days became

the basis for several university extension courses and were influ- Native Americans have resided in the Sierra Nevada for
ential in changing the prescribed fire policies of numerous agen- at least 3,000 years (Reily 1987). Evidence of their use of
cies. As the problem of urban encroachment into wildlands contin- fire has been found in some of the oldest deposits of cultural
ues, t_he ne’ed for safe and effective pres_crlbed burns W'"'ncreasematerial. Fire was used to clear undergrowth, ease food
Dr. Biswell's sound research, presentation of the facts, and pa-g,qring and hunting, and favor vegetation used for specific
tience with people and fire should guide us in the application of . .
fire in wildland ecosystems. purposes (Reynolds 1959, chkstrom 1987). !Ethnograp.mc
studies have shown that the primary use of fire by Native
Americans in the Sierra Nevada was to manage plants for
basketry materials (Anderson 1993). In addition to fires set
[though many people have contributed to the byhumans, lightning ignitions ensured that fire was pervasive
development of prescribed burning in California, Dr. on the landscape when European Americans arrived in
Harold H. Biswell was a major influence on the acceptance California.
and application of fire in wildland ecosystems. Acceptance
did not_ come easjly. A his_tory of abuse of fire and the Light Burning
perception that California’s climate and topography precluded
the use of fire galvanized objections to prescribed burning. European settlers used fire indiscriminately to clear areas
By using his thorough research, enthusiastic teaching, andor farming, ranching, and mining. The impacts of such
field demonstrations, Dr. Biswell was able to gain the respectburning was not a concern because vegetation was thought of
of public and professional audiences alike. As a result of hisas a nuisance rather than a resource. By the beginning of the
untiring efforts, agencies began to change their policies tocentury, timber became more important and attempts were
include the use of fires. His ideas became even more relevanmade to suppress fires (Clar 1959). Some landowners felt
as urban development thrust its way into wildland ecosystems.that excluding all fires from the land was not beneficial in the
long run and that light burning could be used to reduce fuel
History of Prescribed Burning hazards (Hoxie 1910). Forestry professionals claimed that
; i ; any fire in the forest was bad and that public and private
in California : va
lands should be managed under a policy of systematic fire
Native Americans were the first practitioners of protection (DuBois 1914). White (1920) countered with a
prescribed burning for managing vegetation. When Europeancritique of the fire protectionist policy. The controversy did
Americans settled the coastal and foothill areas of California, Not subside until USDA Forest Service researchers concluded
indiscriminate burning occurred. In response to the destructionthat light burning was ineffective, impractical, and
perceived to be a result of burning, some attempted to€conomically indefensible (Show and Kotok 1924). Fire
exclude all fires from the landscape. A few land owners protection became institutionalized in California in 1924

began to use light burning to counter the effects of fire when the State Board of Forestry adopted the policy of fire
exclusion (Pyne 1982).

Ranch and Game Range Burning

1An abbreviated version of this paper was presented at the Biswell

Symposium: Fire Issues and Solutions in Urban and Wildland Ecosystems, )
February 15-17, 1994, Walnut Creek, California. In the early 1940’s, ranchers and hunters became

2Research Scientist, Yosemite Field Station, National Biological Service, cOncerned that rangelands used by livestock and wildlife had
U.S. Department of the Interior, P.O. Box 700, El Portal, CA 95318. declined in value because of increasing brush density (Biswell
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1989). In addition to reduced grazing capacities, the pine seedlings may appear in abundance (Biswell and Schultz
accumulation of brush posed a hazard, especially for arsorl958). Additional studies showed that prescribed fire could
fires. The California Division of Forestry (which later became be used to reduce fuel hazards (Biswell 1959, 1960; Biswell
the Department of Forestry and Fire Protection) recognizedand Schultz 1956; Sweeney and Biswell 1961).
these problems and in 1945 began to issue burning permits  One of the most dramatic results of Dr. Biswell’'s research
to landowners. For the first time in two decades, the use ofat Hoberg's occurred when a wildfire burned into an area
fire was officially sanctioned by a government agency. previously prescribe burned and was easily controlled (Biswell
When Dr. Biswell arrived in California in 1947, he 1963). In the treated area scarcely any needles on the trees
began working with ranchers on their burning operations, were scorched, while outside of it a majority of the trees
and he conducted research on improving game range byvere killed. Thinning stands of ponderosa pine diminished
using prescribed fires in chaparral. His first efforts were at debris accumulation for at least 20 years, and when
Teaford Forest in the Sierra Nevada foothills in Madera accompanied with fertilization, increased growth by 134
County. There he worked with ranchers and farm advisors topercent (Agee and Biswell 1970a, b).
develop techniques for using fire to kill some of the woody
vegetation and then replace it with grasses to increase th : : : : .
grazing capacity for livestock (Biswell 1963, 1967). Range %Um'”g In Giant SeqUOIa and Mixed
improvement burning reached its peak in 1955 when overConlfer Forests
200,000 acres were burned (Biswell 1989). As more homes |, 1965 Dr. Biswell started his research on fuel reduction

were built on adj_acentwildlands, rangeimprovement_burning and stand modification in giant sequoBeguoiadendron
declined primarily because landowners were held liable forgiganteum[Lindl.] Buchholz) and mixed conifer stands at

any damage from escaped fires. _ _ Whitaker's Forest near Sequoia and Kings Canyon National
Ranchers and public agencies tried to improve wildlife pap.q There, he and his students started a series of studies
habitat using type conversion burns. Extensive areas on thg,at would contribute greatly to the refinement of the science

Mendocino National Forest and on lands administered by ¢ rescrined burning. Litter production studies set the stage
the Bureau of Land Management were burned (Burma 1967, 1acognizing that different species had varying fuel

Doman 1967). Dr. Biswell's research was conducted in o5 acteristics that would affect fire behavior (Agee and

chamise AdenostomaasciculatumH.& A.) chaparral in w15 1978, Biswell and others 1966). Costs for cutting,
Lake County in conjunction with the California Department piling, and broadcast burning giant sequoia stands to reduce

of Fish and Game (Biswell 1954, 1961). Prescribed burnsg e pazards ranged from $115 to $146 per acre (Biswell and
were used to create openings in the brush for deer, to encouragi, e rs 1968). Giant sequoia seedling survival was studied on
sprouting, and to favor herbacepus species. ThI.S resglted iBurned and unburned areas that had been manipulated by
a three- to four-fold increase in deer populations in the Agee and Biswell (1969). They found 100 percent mortality

burned areas. Like range improvement, burning for wildlife ¢ iant sequoia seedlings on the unburned plot, while 96 out
habitat declined because of the economic costs and the liability ¢ 1 553 srvived on the burned plot.

for escapes. Adjacent to Whitaker’s Forest, in the Redwood Mountain

Grove of Kings Canyon National Park, Hartesvelt and Harvey

Understory Burning in (1967) started another study on giant sequoia regeneration
Ponderosa Pine after fire. Harvey and others (1980) synthesized what was
known about giant sequoia ecology in a single volume.
Although light burning in the forest had been practiced ~ Graduate students took the opportunity to learn from

for many years before 1924, State and Federal policies requireghy, Biswell's experience and wisdom. Bruce Kilgore (1968),
strict suppression and precluded using fire for forest 3 student of Dr. Starker Leopold, studied the breeding bird
management purposes. Prescribed fires were acceptable fdopulations in managed and unmanaged stands of giant
grass and brush lands but not in the pine forests (Biswellsequoia at Whitaker’s Forest. Jim Agee (1968, 1973) did his
1989). Based on his experience in the southeast, Dr. Biswellnasters degree work on fuel conditions at Whitaker’s and
felt that prescribed burns could reduce fuel hazards in pinenjs doctorate on the effects of prescribed fires on forest floor
stands so that wildfires would be less destructive and eaSiebroperties. My work (van Wagtendonk 1972, 1974) on fire
to control. and fuel relationships was conducted in Yosemite National
In 1951, Dr. Biswell started research on understory park because of insufficient ponderosa pine stands at

burning in ponderosa pine stands at Teaford Forest and afyhitaker's and because the Forest Service was not amenable
Hoberg’s Resort in Lake County. The purpose of this burning ; burning on its land.

was to improve timber production by controlling brush in
the understory, reducing fire hazards, and thinning. Burn
plots at Hoberg's showed that the number of manzanita
(Arctostaphylosviscida Parry) seedlings in second—growth
ponderosa pine stands can be substantially reduced and that
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Field Days and Extension Courses managed as complete ecosystems that include fire (Leopold
and others 1963). The close association with Dr. Biswell

Beginning with the work at Hoberg’s, Dr. Biswell and attendance at his field days undoubtedly influenced Dr.
conducted field days to discuss prescribed burning and to_eopold. The report was incorporated into National Park
demonstrate its use with a small fire. These early Service policy in 1968.
demonstrations were controversial because many people were  Sequoia and Kings Canyon National Parks started a fire
still uncomfortable with the idea of burning (Biswell 1989). management program in 1968 that included environmental
The field days were very educational, however, and numerougestoration burns, prescribed natural fires, and research
resource professionals and members of the public wergKilgore 1971, Kilgore and Briggs 1972, Parsons 1976).
enlightened about the use of fire. Yosemite's prescribed burning program followed in 1970

My first exposure to prescribed fire was at a field day and its prescribed natural fire program in 1972 (van
sponsored by Dr. Biswell at Whitaker’s Forest. In attendancewagtendonk 1978). Dr. Biswell and his former students
were Dr. Leopold, other prominent scientists, several played pivotal roles in these programs in both parks.
representatives from the USDI National Park Service and Similar to the conditions at Hoberg’s Resort, wildfires
the USDA Forest Service, and other interested people. Livelyhave burned into park areas that have been previously burned
discussions occurred that planted the seed for policy changeby prescribed fires. When the Pierce fire crowned uphill into
that were yet to come. On the last field day at Whitaker’s the Redwood Mountain Grove in Kings Canyon, it dropped
Forest in 1973, 175 people attended. If the field days hadio the ground in an area that had been burned five years
continued, Dr. Biswell felt that the attendance might have pefore (Stephenson and others 1991). The eventual control
soared to over 250 people (Biswell 1989). of the A-Rock fire in Yosemite in 1990 was attributed, in

After Dr. Biswell retired in 1973, he taught a class on fire part, to the prescribed burns in the area that had greatly

ecology at the University of California at Davis for 2 years. reduced fuels in the understory (Clark 1990).
For the next 8 years he taught four university extension classes.

Fire ecology of forests was the subject at Yosemite National California Department of Parks and Recreation

Park, while the course at Mt. Diablo State Park covered chaparral ~ Many California State Park rangers and managers have
fire ecology. Classes were held on giant sequoia fire ecologyattended Dr. Biswell’s classes and field days. Their experience
at Calaveras State Park and fire ecology basics in San Dieggormed the basis for programs to restore fire to the State
County. These courses attracted many students, agency workerarks. In 1975, fire was carefully applied in Calaveras Big
and the general public. The mix of participants ensured thatTrees State Park to allow the ecosystems to operate as naturally
there was a good exchange of information and a healthyas possible (Biswell 1989). By 1982, prescribed burning
reexamination of attitudes about fire. Although retired, Dr. programs were started in several other parks including Mt.

Biswell was requested by students to be on their dissertatiorDiablo, Cuyamaca Rancho, Big Basin Redwoods, and
committees as an emeritus professor. Under his guidance, RoMontana de Oro.

Wakimoto (1978) completed his doctorate on the effects of  Rangers are required to take intensive courses in fire

fires in chaparral in San Diego County. ecology and have supervised field experience before they
are certified to burn. Dr. Biswell and some of his former
students have taught in these classes.

Prescribed Burning Policies L . .
California Department of Forestry and Fire Protection

Dr. Biswell's influence on agency policies and attitudes (CDF)
about prescribed fire have been both subtle and profound.  The CDF was involved in the range burning program in
The National Park Service and the California Department of the 1950's, but soon emphasized the protection function of
Parks and Recreation have sought his advice and counse|re management. Over the intervening years, many personnel
and have altered their policies as a result. Less direct, butrom the agency have attended field days and special “show
just as important, has been his influence on the Forest Servicg,e” trips conducted by Dr. Biswell. At one of these field
and the California Department of Forestry and Fire Protection.days, he recalled a CDF ranger stating, “In the fifties we

) ) were all making fun of Harold and fighting him. Now, 30
National Park Service years later, we are all working for him” (Biswell 1989).

Although experimental burning had started in Everglades ~ The single biggest impediment to burning on private
National Park in 1951 (Robinson 1962), National Park Servicelands was removed when Senate Bill 1704 was enacted in
policy did not include the use of fire at that time. Impetus 1981. This bill authorized a vegetation management program
for a change came from university researchers in California.for brush-covered lands and the CDF to contract with private
In 1962, the Secretary of the Interior asked Dr. Leopold to landowners to burn on their properties. The liability issue
head a committee to examine wildlife management concerngvas dealt with by requiring insurance and escrow accounts
in the National Parks. The committee did not confine its as well as state assumption of responsibility for the operation.
report to wildlife, but rather recommended that parks be
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Forest Service References

From its inception in 1905, the Forest Service had a, L . _

. . ) . . gee, J. K. 1968uel conditions in a giant sequoia grove and surrounding
strict pollcy of fire exclusion. In 1943, an exception to the plant communities Berkeley: University of California; 55 p. M.S. thesis.
policy was allowed on National Forest lands in the longleaf Agee, J. K. 197%rescribed fire effects on physical and hydrologic properties
pine Pinus palustris Mill.) and slash pineRinus elliottii of mixed conifer forest floor and soil Berkeley: University of California;
Engelm) types, where private owners had burned for decades °7 P- Ph.D. dissertation. _ o _
and Forest Service research had shown beneficial effectsAgegéﬁfo}:ﬁ’iff‘évr?;u:dr';'Zgiifi‘ﬂgg survivalin a giant sequoia forest
(SCh'ﬁ 1962)' Dr. Biswell conducted some of the early researChAgee, J. K.; Biswell, H. H. 1970Bebris accumulation in a ponderosa pine
while employed by the Forest Service at the Southeastern forest California Agriculture 24(6): 6-7.

Forest Experiment Station. In 1941, he started his work onAgee, J. K.; Biswell, H. H. 197080me effects of thinning and fertilization
the integration of prescribed burning, timber production, and ‘;ggp?ﬁerosa pine understory vegetationjournal of Forestry 68(11):
livestock grazing (BI§W6|| 1958)' . . . . _Agee, J. K.; Wakimoto, R. H.; Darley, E. F.; Biswell, H. H. 1% &calyptus
The Forest Service began to examine its fire exclusion fuel dynamics and fire hazard in the Oakland hills California
policy in the early 1970’s. A retreat for regional fire control Agriculture 24(9): 13-15.
officers in 1974 brought together experts from outside the Agee, J. K.; Wakimoto, R. H.; Biswell H. H. 19re and fuel dynamics of
Service to share their expertise. Interestingly, Dr. Biswell  Sierra Nevada conifers Forest Ecology and Management 1. 255-265.
was not invited to attend, but several of his former students”"9erson: M- K. 1993indian fire-based management in the sequoia-
. . . mixed conifer forests of the central and southern Sierra Nevada
gave presentations. It was not until 1978 that the national Berkeley, CA: University of California; 441 p. Ph.D. dissertation.
policy changed to encompass total fire management includingsiswell, H. H. 1954The brush control problem in California. Journal
prevention, suppression, and use. Some of the people who of Range Management 7(2): 57-62.
were instrumental in these changes had first been exposed tgiswell. H. H. 1958.Prescribed buming in Georgia and California

. . . . ) L compared Journal of Range Management 11(6): 293-298.
the idea of prescrlbed bummg throth Dr. Biswell's writings Biswell, H. H. 1959Reduction of wildfire hazard. California Agriculture

or by attendance at one of his field days. 13(6): 5.
Biswell, H. H. 1960.Danger of wildfires reduced in ponderosa pine
The Future California Agriculture 4(10): 5-6.

Biswell, H. H. 1961.Manipulation of chamise brush for deer range

In the vears to come. Dr. Biswell's influence will continue improvement. California Fish and Game 47(2): 125-144.
y » DI BISW Infiu Wi inu Biswell, H. H. 1963Research in wildland fire ecology in California In:

to be felt throughout the fire community. In particular, as the  proceedings 1st Tall Timbers fire ecology conference; 1962 March 1-
problem of urban encroachment into wildlands continues, 2; Tallahassee, FL. Tallahassee: Tall Timbers Research Station; 63-97.
the need for safe and effective prescribed burns will increaseBiswell, H. H. 1967 Forest fire in perspective In: Proceedings 7th Tall
His intuitive knowledge of wildland fuels led him to recognize ~ Timbers fire ecology conference; 1967 November 9-10; Hoberg, CA.
h | threat of the recent fires in Oakland and Berkeley. 2 \ahassee, FL: Tall Timbers Research Station; 43-63. .
the rea . . . y Biswell, H. H. 1989Prescribed burning in California wildlands vegetation
Research into the weather conditions leading up to the  management Berkeley, CA: University of California Press; 255 p.
conflagration that destroyed 625 homes in Berkeley in 1923Biswell, H. H.; Gibbens, R. P.; Buchanan, H. 196iter production by
convinced him that, if fuels were not treated, such an event bigtrees and associated specie§alifornia Agriculture 20(9): 5-7.
could recur (Biswell 1989). And in 1970 it did, when 37 Biswell, H. H.; Gibbens, R. P.; Buchanan, H. 1968el conditions and
h dest d in the Berkel d Oakland hill fire hazard reduction costs in a giant sequoia forestNational Parks
omes were destroyea In e. er eey.an aklan Hnis. Magazine 42(262): 16-19.
Research on fuel hazards guided by him showed that th&siswell, H. H.; Schultz, A. M. 1956Reduction of wildfire hazard.
potential for even more destructive fires was present (Agee cCalifornia Agriculture 10(11): 4-5.
and others 1973). The 1991 Tunnel fire in Oakland and Biswell, H. H.; Schultz, A. M. 1958Mlanzanita control in ponderosa
Berkeley underscored his alarm. California Agriculture 12(2): 12. _ o

When Dr. Biswell first started his research on fire in Burma_, G._D. 1967.C0ntr_0||ed burnlng_on the_ public domain in

. . ) A . California. In: Proceedings 7th Tall Timbers fire ecology conference;
California, Dean Walter Mulford of the University of 1967 November 9-10; Hoberg, CA. Tallahassee, FL: Tall Timbers
California at Berkeley’s School of Forestry advised him to  Research Station; 235-243.
“develop sound research, let the chips fall where they may,Clar, C. R. 1959California government and forestry. Sacramento, CA:
and not argue with people but rather listen to them and _ California Division of Forestry; 623 p. _

he facts” (BisweII 1989). We would do well to Clark, W._1990.Rep0rt on th_e fire pehawor of the A—Rock fire _

present the - . . . . Unpublished report on file in the Fire Management Office, Yosemite
follow that same advice. His research and, in particular, his  National Park, CA. 4 p.

patience with people and fire should guide us in the future boman, E. R. 196 Prescribed burning and brush type conversion in
application of fire in wildland ecosystems. California national forests. In: Proceedings 7th Tall Timbers fire
ecology conference; 1967 November 9-10; Hoberg, CA. Tallahassee,
FL: Tall Timbers Research Station; 225-233.
DuBois, C. 1914Systematic fire protection in the California forests
Washington, DC: U.S. Department of Agriculture, Forest Service; 35 p.
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“What Do We Do Now, Ollie?” *

Robert L. Irwin 2

Abstract: A personal overview of why California is suffering planning process has gotten more thorough and sophisticated.
billion-dollar-per-year costs and losses from wildland fire is pre- In 1971, the State upgraded standards for local governments’
sented. Two primary and ten supplemental factors contribute to theGeneral Plans to improve future growth and development

huge losses. The primary factors are lack of planning effectivenessjecisions. Also in the early 1970’s, passage of the Subdivision

and lack of adequate fuels management on a sustained basisMap Act and the California Environmental Quality Act

Supplemental fagtors target organlza_tlonal and political weak- (CEQA) offered increased opportunities for local control
nesses that contribute to the destructive consequences of the pri

mary factors. Correction or elimination of the dozen factors can over prOJeF:t des'g”- In 1930' Gen?ral Plan Safet}’ Elements
significantly reduce costs and losses in the future. Actions to makeWere required to include wildland fire concerns. Since about

the needed corrections are suggested. 1987, a number of counties and some cities have refined
their wildland fire safety requirements to some degree.

1 hat do we do now, Ollie?” is an expression that Hgrd Questions
means “something has gone wrong"—i.e., plans

have gone awry, a procedure has failed, expected outcomes Why then has the State continued to suffer billion dollar
are not happening. A classic example is about two pianocosts and losses annually from wildfire since 1985? Why,
movers who are trying to get a heavy piano up to a second-before the Northridge earthquake event of January 17, 1994,
story apartment on a flight of exterior stairs. They push, pull, had the total costs and losses from wildland fire exceeded
strain, sweat, and get the piano to the top with great difficulty. those of all the earthquakes in the State since 1934? Why has
As they rest and congratulate each other on a job well donethe problem gotten worse instead of better since 1950? Why
the piano begins to slip away. It bumps down the stairs andhas each fire season since 1987 been declared “the worst” in
rolls into the street where it is struck by a passing truck andCalifornia’s history?
totally destroyed. That is when one mover says to the other,  Most people’s answers to these questions would focus
“What do we do now, Ollie?” on factors such as “weather,” “population growth,”

California fire agencies, planners, and others need to“development,” or “politics"—which are all valid reasons,
ask that question of themselves in relation to the State’sbut they are also the easy answers. They only summarize
wildland-structural fire problems. categories of real causes, they do not define them.

Hard Work Hard Answers

California fire agencies have struggled for more than 40 The hard answers involve fundamental cause-and-effect
years to develop the best wildland fire suppression capabilitiesrelationships and can be divided into two major categories:
in the world. When needed, they can activate more aircraft(1) lack of effective wildland land-use planning, and (2) lack
than many nations have in their military arsenals. The combinedf adequate fuels management on a sustained basis. Land
agencies can mobilize 20,000 firefighters with equipment and fire managers, planning experts, and others may argue
and support in 72 hours or less. The agencies have a superidghat they deserve credit rather than criticism in these endeavors,
organizational structure in the Incident Command System,especially because of all their positive efforts. The magnitude
sophisticated communications, and effective multiagency and pervasive nature of wildland fire losses, however, clearly
coordination. And, they have consistently used theseindicate that efforts to date have been inadequate. The land
capabilities to achieve a 97 percent success ratio: only abouand the people still suffer beyond acceptable limits. Why?

3 percent of all fires do excessive damage.

California land-use planning law and planning procedures | gck of Effective Planning
have also matured over time. Slowly, but surely, the State’s

California planning law has not been thoroughly
understood and has never been assertively pursued by fire

IAn abbreviated version of this paper was presented at the Biswellagencies. No wonder they are frequently frustrated by local
Symposium: Fire Issues and Solutions in Urban Interfgce gnd Wildland government approvals of unsafe developments. Local manners
Ecosystems, February 15-17, 1994, Walnut Creek, California. have not assimilated nor institutionalized the fundamentals

Retired Fire Management Specialist and former Planning Commis- . ) ; .
sioner, 13771 Mark Trail, Sonora, CA 95370. of fire behavior and suppression requirements. No wonder
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they have supported project after project in high-risk areas Because comprehensive, area-wide, strategic fire input
without adequate mitigation. Although the fire and planning that addresses overall fire potential has not been developed,
cultures have increased their interactions over the past decad@)anning has always been done on a case-by-case basis. A
they still have not communicated with each other about theproject is approved here, another there. Fire concerns and
fundamental requirements of their professions. There has notnitigation requirements have been limited to the project
been much trading of skills and knowledge in the areas thatareas. External factors (e.g., fuels, slope, aspect, fire behavior)
could significantly improve fire safety. have not been considered. Because of 50 years of such
practice, California’s wildlands have become a mix of
: flammable vegetation and structures. This case-by-case
Fire Weaknesses process has often been called “ad hoc planning,” meaning
In the past, fire agencies consistently set forth their that no coherent overall plan exists, resulting in the failure to
requirements for mitigating fires at the end of the planning consider a project’s relationship to its whole environment.
process, rather than at the beginning. The power of the  Wildland planning has also been negatively influenced
General Plan and its requirements has remained relativelpy the urban bias that is ingrained in planners and the planning
unknown and drastically underutilized by the fire community. Process. Although the wildland-structural fire problem began
Thus, instead of promulgating one set of comprehensiveto surface more than 40 years ago, only recently has
standards in the General Plan that would henceforth be applie@rofessional curriculum included the wildland issues that
to all projects] the agencies have p|aced themselves in th&oncern California. As late as 1990, no COIIege or UniverSity
position of trying to achieve mitigation on one project after in the nation offered a degree in wildland planning. Thus,
another—much work for low rewards. the planning process has been overseen for decades by people
Perhaps the most damaging omission, and the largestvhose basic training and process orientation was urban-
contributor to ineffective p|anning on the part of fire agencies’ oriented. Compounding this situation is the fact that |egiS|at0rS
has been the failure to plan on a strategic basis. Every entryWho pass laws, judges who interpret those laws, and elected
level firefighter knows that fire does not distinguish between officials who administer them have also traditionally been
project or jurisdictional boundaries, yet that is where protectioninfluenced by urban rather than wildland concerns.
p|anning has Stoppemeta”ed protection p|anning has not The urban bias has resulted in thousands of subdivisions
been done on a total fire environment basis Covering anand ma.jor developments with roads on the inside and structures
entire watershed or jurisdiction. Thus, even relatively well- on the outside of the project (if planning had been more
mitigated developments in high-risk areas have remainedcognizant of wildland fire, roads would have been placed
vulnerable. On major fires in the wildland-structural fire around developments to serve as fuel-breaks). The bias has
environment, Incident Commanders are constrained by thebrought perhaps 50,000 cul-de-sacs in wildland subdivisions,
past planning failures and omissions of others. Suppressiorvith only a handful suitable for helicopter operations. Power
forces have little, if any, strategic initiatives in developed and telephone lines have been routinely planned over or
areas. The vegetated areas between developments are “seco@tpPngside cul-de-sacs, preventing their possible use as
priority” for force assignments, and the fire moves on, only €mergency landing sites. Water supply facilities have not
to threaten another development. Firefighting is characterizedd€en included in their construction. One half-million miles
by one tactical move after another, some of which work, and©f roads may not be capable of carrying emergency response
some of which do not. and evacuation traffic at the same time. And, to add to that
The wildland-structural fire situation that California has Problem, fire hydrants (where feasible) have been placed at
experienced during the past decades will continue to worserfurbside just as they have been since Boston and New York

unless fire agencies regain suppression initiative throughbegan installing them in the 1830’s. This requires engines
implementation of strategic fire planning. and water tenders to block the very roads suppression forces

and evacuees need to keep clear.
] Retrofitting all of these consequences of urban bias may
Planning Weaknesses not be possible. However, California will continue to

o ] experience significant growth in the wildlands, and it is
Local and State land-use planning in the United Statesjmperative that future wildland fire safety needs are

has always been powerfully influenced by our political system. g mphasized so that they outrank urban traditions in planning.
Elected officials, not planners, make final decisions about

development. If professional planners had been “masters of

their fate” during the past 40 years, things might be better| 5ck of Effective Fuels Management

today in the wildland-structural fire situation. But planners

only recommend, they only propose, and every action is The current wildland-structural fire situation has been
subject to approval of at least one elected body. Given thamnegatively influenced by the lack of effective fuels
caveat, the professional planning culture has still shownmanagement activities. The most destructive fires in California
weaknesses in wildland fire safety. history are those characterized by the presence of structures
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intermixed with high volumes of vegetative fuels. From a Diffusion of Responsibility

there, the fire would not be there.” From a more realistic protection? The answer varies around the State. CDF is
view, vegetation exacerbates the problem even in casegrimarily responsible for about 33 million acres of privately
where structures serve as their own fuel supply. With fire g\wned land in 56 of the State’s 58 counties. These are
jumping from roof to roof and from house to house, ciassified as “State Responsibility Area” lands (SRA). SRA
vegetative combustion creates smoke, radiated heatjands are dotted with more than a thousand rural fire districts,
firebrands, and safety hazards that hamper suppressionncorporated areas, and other land classifications described

Why are the fuels there? as “Local Responsibility Area” (LRA). CDF contracts with
] ] a few counties to protect SRA lands within their jurisdictions.
Project Funding They also contract to manage various levels of dispatch and

supervision of local fire districts in other counties. The
The management of vegetative fuels to achieve fire USDA Forest Service contracts with CDF to protect private
protection, wildlife habitat, water production, and esthetic lands within National Forests, in return for CDF protection
values has been a “step-child” in Federal, State, and locabf more than a million acres of National Forest land in other
agencies for decades. areas. (The term “protect” in this context means suppression,
At all government levels budget allowances for fuels not management.) Most counties assume that their compliance
programs tend to be allocated after supression needs argith Public Resources Code 4290 (the “Defensible Space”
satisfied. Sources of funding are fragmented. Some dollarsaw) fulfills their responsibility for fuel modification. Too
come from one pocket, some from another. At the local many local fire districts feel that their fire protection
level, bond issues, ordinances, or other special efforts mayesponsibilities are limited to the structural component of
be required to authorize and fund fuel reduction programs.wildland fire, the “protection of life and property,” and that
Many times only the initial projects are funded. Maintenance the vegetative component is CDF’s problem. CDF acceptance
financing frequently diminishes over time, and once-effective for the responsibility varies, depending largely upon the
fuels modification areas return to high hazard status. orientation of the ranger in charge of the area involved. At
Both the USDA Forest Service and the California best, the state-wide diffusion of responsibility for fuel
Department of Forestry and Fire Protection (CDF) have modification has led to confusion in budgets, program actions,
missed opportunities to improve this situation. Since the and serious gaps in performance. At worst, it escalates damages
mid-1970’s, it has been possible to utilize General Planfrom the conflagrations that are becoming commonplace.
requirements, the Subdivision Map Act, and CEQA to require
developers to fund fuel treatments. These legal tools couldLiability
have, and should have, been used to zone hazardous parts of Liability has hampered attempts at fuel modification for
private lands for permanent fuel breaks, greenbelts, fuelfire protection. In the 1950’s and 1960’s, CDF had active
reduction, and other mitigation requirements. Some critical prescribed burning programs for range improvement and
National Forest lands could have been included. brushland conversion. Landowners were an important part
Landowners and developers could have been fundingof the programs, providing equipment and work that materially
construction and maintenance of these improvements for theeduced CDF costs. In the 1970’s several of the burns escaped
past 20 years. But that did not happen. Failure to use thesand caused minor to moderate damage on adjacent lands.
opportunities may have been caused by lack of knowledgel awyers and insurance companies found new career
lack of organizational purpose, or other factors. Whateveropportunities. Insurance for the burns became prohibitive
the causes, California now has thousands of developmentsor landowners, and lawsuits became serious burdens to both
that are more vulnerable than they need be. Natural resourceSDF and their private cooperators. To a lesser but still
on thousands of acres of National Forest land adjacent tasignificant level, USDA Forest Service activities were
developed areas are at high risk because the Forest Servidgampered by the same forces.
missed opportunities to have fuels reduced by private
enterprise.These conditions can be reversed to a significanEnvironmental Requirements
degree if the wildland fire agencies begin to assertively The implementation of the California Environmental
pursue all the legal options available for fuels management.Quality Act (CEQA) brought new analytic and administrative
workloads to fuel managers at the State and local levels. In
its first decade of application (1971-81) there were few CEQA
; ; guidelines for fuel modification projects. Preparation of
Contrlbu“ng Influences environmental documents went forward on a trial-and- error
Low levels of fuels management funding and missed basis. The error rate was high. Lawyers found more career
opportunities are not the only reasons that California is opportunities, and environmental groups found new crusades.
vulnerable. A more intensive review of fuels management Fuel managers found no increase in budgets, but much higher
history shows that other forces were also at work. administrative costs and time requirements. In some cases it
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cost more in time and money to justify a project than it would the USDA Forest Service has used these avenues to improve
to implement it. Frustrations mounted, motivation dropped, fire protection.
and production declined. Implementation of air quality controls
acted to further reduce production amaése costs. Modified Mandates
The original organizational purpose for the wildland

Easy Money fire agencies was the protection of watershed lands and

While it became more difficult to efficiently conduct natural resources. Pressures from development, population,
fuel treatments, the availability of “emergency funds” did politics, and the honorable humanitarian desires to save
not diminish. The USDA Forest Service, the CDF, and some lives and property have forced departures from the original
local fire departments had almost unlimited suppression funds.purpose. The predominately tactical response (priority on
“You light them, we will fight them” became a popular structure protection) that is now commonplace in firefighting
firefighter slogan in the 1970’s. Occasionally the United is inefficient. It may actually be contributing to higher losses
States Congress or the State legislature would complainin the long run.
about excessive suppression funds and require the agencies Consider Nevada County’s “49’er” fire of 1988. Total
to repay part of the costs from other programs. But this did acres burned were 35,300. More than 500 structures were
not happen often, it did not hurt very much, and it did not last destroyed. CDF estimates indicate that the fire could have
very long. Following years usually saw even more emergencybeen controlled at about 7,000 acres (20 percent of the final
expenditures. Intelligent fire managers began to contrast thetotal) if structures had not taken suppression priority. Many
grief of modifying fuels with the glories and recognition of of the lost structures would have been saved if historical

valiant suppression efforts. Fuels management lost. wildland suppression strategies had been used. Study of the
. “Stanislaus Complex” fires (Tuolumne County, 1987) and
Other Dynamics the “Fountain” fire (Shasta County, 1992) support this

The State’s wildland-structural fire problem is analogous conclusion. In those cases, more than 100 million dollars in
to rivers that gather volume and force from tributaries as natural resources and long-term public revenues were lost
they flow: over time, more contributory events added strength because suppression resources were assigned to protect less
and destructive power to wildland fire. Some of the most than 1,000 structures.
important dynamics that supplemented the increases in
destruction can be identified. Real Costs Not Documented

o When elected officials approve developments their primary
Hands-Off Local Decisions focus is on economic growth, tax revenues, and maximizing

For at least 40 years, the CDF and Forest Service maderofit in the development and construction industries.
conscious (albeit unwritten) organizational efforts to avoid When fire agencies add up costs and losses they tend to
influence on local matters. However well intended these amount to “negative growth.”
policies were, the result has been the profusion of less-than- A significant differential exists between hoped-for
safe developments in wildlands. Since about 1980 the agencyevenues, calculated costs, and real costs. Calculated costs
comment process has improved, and a level of review onshow up in official records and media reports. Citizens and
development proposals is now more routine. This improve- officials tend to accept that information. The real costs are
ment, however, has more to do with CEQA compliance than not shown, and that leads to invalid assumptions on the part
with agency commitment to assure fire safety. Federal andof all concerned.

State fire inputs to local governments are still weak. With the A multitude of real costs has been ignored for decades.
possible exception of Public Resources Code 4290, inputsWhole towns have been shut down for days, and job holders

have been of a “comment” or “advisory” nature. have been delayed or prevented from getting to work.
_ _ Vacationers have been diverted from their destinations.
Failure to Pursue Legal Avenues for Better Protection Motels, restaurants, and gas stations have lost income. Schools

No local decision to allow less-than-safe development have been unable to conduct classes. State and local
has been legally protested, appealed, or contested in court bgovernments have spent months or years simply trying to
fire agencies. Other Federal and State agencies have useckturn operations to the point they were at before conflagration
the courts and the legislature to achieve specific safetystruck. They have lost efficiency and public service
standards at the local government level. The State Seismi®pportunities during recovery. The “Cleveland” fire (El
Safety Commission had precise earthquake safety standardBorado County, 1992) shut down the interstate highway
enacted into law. The State Water Resources Board and thérom central California to Reno, Nevada. After several days
Federal Emergency Management Agency did the same forof highway closure the Governor of Nevada complained to
flood plain planning and zoning. The State Department of California’s Governor that Nevada gambling enterprises were
Fish and Game has taken local governments to court to forcdosing 8 million dollars per day because of travel restrictions.
compliance with wildlife habitat needs. Beyond the recent Commercial timber losses are calculated on stumpage value,
effort to pass the “defensible space” law, neither CDF nor not actual net return possible to local government, primary,
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and secondary industry. Soil and erosion costs are estimated,
not validated after the fact; fire’s costs for flood prevention,
control, and recovery are rarely, if ever, fully documented.
These real costs (and others) were not significant 40
years ago. They are today. Full documentation of total losses
could change public and governmental perspectives about
fire safety. It would certainly improve cost-benefit ratios for
fuel modification projects. Local officials would find it harder
to justify reduced mitigation requirements on new
development in the name of “growth.”

The Next Questions

The next questions should be: What is the worth of the
best suppression organization in the world if costs and losses
continue to increase? What is the worth of planning if it
does not reduce billion-dollar-per-year losses? Must
California continue to suffer such unnecessary costs?

We thus return to our original question: “What do we do
now, Ollie?”

Recommendations

» The Governor’s Office of Planning and Research
should arrange a series of “Summit Meetings”
between top-level fire, fuel management, and
planning professionals. Primary goals should be
to increase effective communication between the

Plenary Session—Issues

define and publicize the real costs of fire. The

effort should also refine cost-benefit ratios for

fuel management programs.
» The Governor’'s Office of Emergency Services
should analyze the relative costs and losses of
tactical versus strategic suppression efforts after
all major fires. Objectives would be to define
social and economic outcomes of current structure
protection practices compared to fuel modification
and strategic alternatives. Results should be
included in all State Hazard Mitigation Reports.
Finally, the USDA Forest Service, California
Department of Forestry, State Office of Emergency
Services, and the State Fire Marshall should
sponsor a cooperative initiative for a Statewide
“Strategic Fuel Modification Program” with the
primary objective to reduce hazardous fuel
volumes and future fire intensities on critical lands,
regardless of ownership or jurisdictional
boundaries. The secondary objective should be to
provide opportunities for productive work for
currently nonproductive human resources, such
as inmates from overcrowded prisons, homeless,
welfare recipients, and “displaced” timber industry
workers.

New Thinking for a New Century

disciplines, design safer planning and fire
mitigation procedures, and achieve higher
standards of development in vegetated areas.
The University of California and State universities
should cooperate to increase the wildland fire
education requirements in all land-use planning
degree programs. Every extension and continuing
education course for planners should include a
wildland fire safety and fuel management
component.
» The University of California should cooperate
with Federal, State, and local fire agencies to

USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995.

This paper has shown many of the ways in which old
habits and old thinking have led the State into its present
situation. Policies and practices that continue old thinking
will result only in more of the same. That does not have to
be the case. California does not have to continue suffering
exorbitant costs and losses from wildland fire.

As the year 2000 approaches, fire agencies, planners,
educators and decision-makers at all government levels must
dedicate themselves to making positive change in the
wildland-structural fire situation. Some of that change can
happen by taking corrective action on the weaknesses
addressed in this analysis. Recommendations made here can
be implemented before the turn of the century.
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Fire History of the Local Wildland-Urban Interface  *

Neil R. Honeycutt 2

ire activity in Alameda and Contra Costa Counties has management in this region—the characteristic low levels of

been recorded in historical documents. In pre-Europeanlightning activity in northern California resulted in few
times the Native Americans in the hills above the easternnaturally occurring fires. In the 20th century, patterns of fire
shore of San Francisco Bay used fire to remove unwantedn this wildland and urban interface have caused much
underbrush to improve the wildlife habitat. This type of destruction. The history of fire in the area provides clues to
“prescribed” burning may have been the earliest fire these patterns.

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2Chief, Fire and Rescue Branch, State of California Office of Emergency
Services, 2800 Meadowview Road, Sacramento, CA 95832
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PaNEL Discussion: Prescribed Fire:
Why Aren’t We Doing More?

Local, State, and National Perspectives

Prescribed fire has been recognized as a potential tool fofire-adapted or fire-dependent ecosystems in the United States.
land managers for many years. The gradual recognition ofThis observation begs the question “Why aren’'t we doing
the important role of fire in wildlands has been documented more prescribed burning?” In order to provide several different
many times. In the United States, this recognition probably perspectives on this question, a panel of experts was convened
first occurred in the longleaf pine region of the southern to discuss the issue from the perspectives of local, State, and
United States. Various agencies that once focussed on fird-ederal wildland agencies. Battalion Chief Donald Pierpont
exclusion gradually adopted the use of prescribed fire as ef the Los Angeles County Fire Department, Mr. Ken Nehoda
land management tool. By the late 1970’s, many Federal,of the California Department of Forestry and Fire Protection,
State, and local wildland agencies were actively implementingand Mr. Jerry Williams of the USDA Forest Service each
prescribed burning programs for purposes such as fuel hazargrovided their views on the topic. Many common factors
reduction and wildlife habitat management. affect the prescribed burning programs of each of these
Even though the use of prescribed burning has increasedgencies. The following three papers present a summary of
during the past 60 years, present use of this tool falls farthis panel discussion.
short of its potential use given the millions of acres of land in
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Prescribed Fire: “Why Aren’t We Doing More?”
A Local Perspective !

Donald A. Pierpont 2

Abstract: The ability of local agencies to mitigate wildfire hazards The property owner then took his opposition to every
through prescribed burning is limited by many internal and external public forum he could think of. He contacted County Supervisors,
factors. Environmental regulations, public support, and internal de- the City Council, the Town Council, Resource Conservation
partmental problems continue to limit the eff_ectiveness of Pre- District, and the media. The public, the politicians, and the
scribed burn programs. These elements are discussed to provide fhedia supported the project at each of these meetings. Our
better understanding of why we are not doing more at the local level'long-term efforts in public education had proven successful.
His final effort was litigation. He filed suit, questioning
our environmental documentation. Our response required the
The factors that limit prescribed fire programs on the fijling of a negative declaration addressing the environmental
national and State level naturally affect local agenciesissyes. The process of public meetings and litigation proved to
as well. Federal and State environmental, air quality, andpe very time consuming.
management decisions are implemented at the local level. Contracts with Cooperating property owners, for prescribed
The public’s perception of these decisions affects our ability pyrning, are valid for only 3 years. In this case it took more
to pl’oduce modified acreage and mltlgate the wildfire prOblem.than 2 years to exhaust this property owner’'s avenues of
The cooperation of all agencies impacted by prescribedopposition, and there was not sufficient time left to complete
fires is essential to maximizing acreage production. Over thethe project before the 3 year time limit expired. This time limit
years we have developed excellent relationships with mostgg impacted other projects as well.
of the agenCleS anOlved, and conflicts are rare. When conflicts The climate of Los Angeies County is diverse, ranging
do occur, they are usually because of a lack of understandingrom the desert to coastal plains. Wildfire season starts as the
of the mutual benefits of prescribed fire. vegetation dries in the inland valleys, long before the coastal
The objective of prescribed fire managers is to improve greas are dry enough to burn. The need for resources to
wildland fire protection; environmental issues are addressedcombat these inland fires limits our abiiity to conduct burns
as necessary, to achieve this objective. When prescribqudong the coast.
fires conflict with environmental laws, we rely on enforcing The advent of the Paramedic program in 1970, followed
agencies to assist us by identifying ways to mitigate thehy Emergency Medical Technician, Hazardous Materials, and
impaCt. This assistance is not always available, and developlng_jrban Search and Rescue programs, has dramaticaiiy Changed
mitigation methods is very time consuming and certainly fire departments nationwide. Today, only 7 percent of our
affects prescribed fire. responses are fire related and less than 1 percent are brush or
The implementation of the prescribed burn program hasgrass fires. Training is naturally directed toward the areas of
required continual public education regarding the benefits greatest demand, and the number of wildland fire experts has
and limitations of the program. With 12 years of experience declined proportionately. Chief officers are drawn from this
and public education behind us, we have developed a highyiverse background and, of course, reflect their experiences.
level of public support. The public’s concern about the These changes are also reflected in management and its response
potential impact of our projects has not diminished, but tg the prescribed burn program.
outright opposition is extremely rare. Today fire chiefs support prescribed burn programs but
While developing a project in Los Angeles County, we are extremely conservative in their approach. Prescribed fire
identified one property owner who did not want to cooperate. managers reflect this conservatism in their selection of
| met with the property owner in an effort to educate him projects, the size of burn units, and the conditions under
and gain his cooperation. He stated that he was planning tquhich they are burned.
sell his home and did not want to spoil the view. We Every time prescribed fire managers light a match, we
subsequently attempted to continue with the project andare placing our careers on the line.
work around his property.

Conclusion

The public’'s understanding and demand for prescribed

IAn abbreviated version of this paper was presented at the Biswell fire continue to grow. The ongoing education of the public,
Symposium: Fire Issues and Solutions in Urban Interface and Wildland gther agencies, and chief officers—combined with the
Ecosystems, February 15-17, 1994, Walnut Creek, California. continued success of prescribed burning—will allow prescribed

2Battalion Chief, Los Angeles Fire Department, 1320 N. Eastern Ave., ~ .
Los Angeles, CA 90063. fire programs to be more productive.
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Prescribed Fire: Why Aren’t We Doing More?
A State Perspective ‘!

Ken Nehoda ?

efore | try to answer the question “Why aren’t we doing

more?” | will provide some basic information on the not more planning, resources, and operational effort
Vegetation Management Program (VMP) of the California to conduct.

Department of Forestry and Fire Protection and what we * Increasing public concern about the risk and
have done with it. potential adverse impacts of prescribed fire.

Although the title might indicate a broader based function, However, this type of project has the potential to make a
the majority of the program’s efforts have been and aredifference in saving or losing structures in built-up areas.
currently focused on the prescribed burning of brush-coveredThat, by itself, is enough to merit facing the associated
lands classified as State Responsibility AfB@e Handbook  challenges. Fuels management, as a significant component
and Field Guide to the Vegetation Management Program of a professional fire protection program in the wildlands
says, “The goal of the Vegetation Management Program isand at the urban interface, is at least a part of the solution to
to reduce the chance of large, damaging wildfires by reducingthese major fires with significant structure losses.
fire hazards on wildlands in California. Realizing the best
mix of natural resource benefits from these lands, consisteanhe Process
with environmental protection and landowner/steward
objectives, is the Department’s intent.” The process is normally initiated by one of the following

VMP has been functional since 1981. Here are someactions. Either the California Department of Forestry (CDF),
statewide statistics: or its representative, such as a Contract County, contacts a

 The highest amount of acreage burned in a year is landowner or group of landowners in an area where they

about 68,000 acres. would like to develop a project, or a landowner contacts us.

» The lowest amount of acreage burned in a year is Regardless of how it begins, the process must meet all of the

about 17,000 acres. administrative requirements. The completed package will

» Average annual acreage burned is about 42,000 include the following information:

acres. 1. Prescribed Burning Project Standard Agreement—This

« Smaller urban setting projects require as much, if

* This year, about 14,000 acres have been burned in
27 projects.

* There are about 100 approved projects waiting to be
burned, with a total project area of approximately
106,000 acres.

is the agreement between CDF and the landowner. If
one of the participants in the project is an agency of the
United States Government, a “Federal Land Manage-
ment Agency Prescribed Burning Project Standard
Agreement” must be included.

Over the years, most of the projects burned under this 2. The Burn Plan—This is the primary planning docutmen
program have been located in fairly rural areas. Prescribed for the project and includes:
burns have been aimed primarily at fire hazard reduction, a. General project information, i.e.: landowners’
wildlife habitat improvement, and range improvement. As a names, parcel numbers, etc.
result of this general configuration, many of the burns have b. Burn area description, legal and narrative
been of significant size. More recently, there is a shift away description of property, zoning, land use, estimate
from this type of project toward the urban interface. With of area to be burned, etc.
this shift to more congested, built-up, populated areas, new 3. Environmental Setting and Impacts—This includes
issues are showing up. Among these issues are: generalinformation about the following:
* Increased sensitivity toward smoke incidents. a. Description of project objectives and methods.
» Significantly higher values at risk in the event of b. Project area topography, elevation range, slope
an escape. steepness and aspect.
c. Soils description and sensitivity to project
activities.
d. Vegetation community and dominant species.
L An abbreviated version of this paper was presented at the Biswell e. Wildlife/fisheries habitat and sensitivity to project
Symposium: Fire Issues and Solutions in Urban Interface and Wildland activities.
Ecg’;{j;ﬁ;”nj' ,\';eatr’]:;g éigﬁéﬁi?ﬁﬂgﬂgg:niﬁe;} c%"’;g'(r?:n(';“f ormia De. f. Cultural resources and sensitivity to project activities.
g. Smoke and potential impacts to communities.

partment of Forestry and Fire Protection, 1416 9th Street, Sacramento, CA :
95814, h. Project maps.
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i. Copies of all letters to other agencies asking for The political issues—and | include “interagency coop-
information or concerns they might have with the eration” as part of this—are also a factor. These issues include
project and any responses. working cooperatively with many agencies to address impacts

4.Burn Prescription—This is the synthesis of all the infor- of prescribed fire upon archaeological and cultural resources,
mation gathered about dead and live fuels, anticipatedfisheries and wildlife habitats, air quality, vegetation
weather, desired effects of the project, and smoke man-communities, and, last but certainly not least, impacts on rare
agement into a few model inputs so that you may specifyand endangered species of both plants and animals. | have
conditions which will achieve project objectives. been told by some that agencies with responsibility for managing

5. Project Cost Summary—Vegetation Management Pro-or protecting these items are not receptive to prescribed fire.
gram projects are partially funded by participating land- That may well be true, but a methodical, educational process
owners. This cost sharing formula is defined in Section that focuses on the benefits that can be provided might change
1564, Title 14, California Code of Regulations. In opinions and is preferable to one that is by nature
summary, it says, “The State’s share of such costs shalconfrontational. As a result of this type of controversy during
bear the same ratio to the total costs of the operation agshe southern California fires late last fall, many people are
the public benefits bear to all public and private ben- looking at the use of prescribed fire as well as how to improve
efits from the operation as estimated by the Director.” the political climate and interagency cooperation.
Subsequent legislation was passed that allows the De-  What | perceive to be social issues are those that are not
partment to pay all of the project costs if there are no usually founded on the physical impacts of prescribed fire,
private benefits accrued to the landowner. but are based upon some individual's desire to participate in,

6. Environmental Checklist—This document functions as and thus influence, the decision-making process. In most of
the initial study for the project. Its completion, accord- the cases | have dealt with, the people had their own ideas
ing to the California Environmental Quality Act Guide- about what they wanted done, and more often than not, they

lines and the VMP Handbook, is mandatory. wanted the project stopped. This can complicate the process
and that is what | choose to deal with here. Examples include:
Why Aren’t We Doing More? neighbors who do not really believe that there is a significant

risk associated with unmanaged fuels around homes and

This is a deceptively simple question which requires a developments, people who believe that all fuel treatment
complicated answer. The complications arise not only from will result in significantly accelerated erosion, and probably
the extremely diverse biological, environmental, and physicalthe most common view that wildfires happen “somewhere
conditions that exist in California, but also from administrative, else” so we do not really need this here. | see this as a need to
political, and social differences. educate people who live adjacent to project areas. In those

Most of the administrative complications arise from cases where individuals cannot be convinced the project is
program staff within the Department and are differences of valid, there are mechanisms to go around them. Unfortunately,
opinion about how program requirements are interpreted.this means more work, not less. Furthermore, we will not
From the viewpoint of a program manager, whose dutieswin all of our battles. In most cases, however, the time spent
include trying to ensure that projects meet the requirementson developing a project will not be wasted.
and intent of both law and policy, | offer the following It appears to me that the answer to the question “Why
comments. Frequently those of us who work in the programaren’t we doing more?” depends entirely on the experience
at Sacramento Headquarters are perceived to be much toof the person who provides the answer. In an effort to
detail oriented. This description is most frequently applied address the issues, the California Department of Forestry
soon after additional information or clarification of issues is and Fire Protection is exploring ways to simplify the paper
requested. | have heard on several occasions that prograrfiow, increase program flexibility, and improve our working
staff should be inventing ways to approve projects, not to relationships with other agencies. The product of this effort
stop them. Since | cannot arbitrarily choose to ignore or should provide a strong foundation for a dynamic, stable,
modify either the law or CDF policy, | must require and functional Vegetation Management Program.
compliance which can sometimes result in delayed imple-
mentation: therefore, | am part of the problem.
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Prescribed Fire: Why Aren’t We Doing More?
A National Perspective 1

Jerry T. Williams 2

SDA Forest Service and fire and aviation management B e S,

decisions are commonly made in a context of biological, ('\ECONOMI Y C TECHN OLOGICAL:___"J
technological, social, legal, and economic considerations. G —
These considerations ultimately define the latitude in which
we operate to achieve multiple-use objectives, and they help
us answer the question, “Why aren’t we doing more?”

I i — - et L ) g

These factors are also |mpqrtant. in the context. _of CLEGALS C BIOLOGICAL D
prescribed firef{g.1). We use prescribed fire to meet specific ~——— i e i
resource objectives—despite that, prescribed fire problems
ha\(e_ traditionally focused on prescr!beq fire practices and ( SOCIAL)
policies, but rarely on the primary objectives. ~

A good example of means becoming confused with
ends is illustrated by the prescribed natural fire situation Figure 1- Avariety of considerations surround fire management decisions.
experienced in 1988. After fire problems surfaced, virtually
all of the focus centered on the application of prescribed
natural fire policy. Few scrutinized the objectives on which

the prescribed fire activity was predicated. We did not examinejnsect and disease outbreak and severe stand replacement
the larger issues attached to the overarching objectives fokyildfire. Among conifers, the long-needle pines are a common
wilderness and the meaning of those objectives in terms ofaxample of short interval fire-adapted species. Notably, these
expected benefits, risks, and consequences. species account for nearly 30 percent of the suitable timber
Underlying the question of “why aren’t we doing more” pase on National Forest lands.

is the larger question of “to what purpose?” Fundamentally,  Technologically, in most short interval fire-adapted
whatever we do must be viewed as worthwhile. The beneﬁtsecosystems, and particularly in the long-needle pine types,
must be worth the risks. This notion becomes especiallythe opportunities to use prescribed fire on meaningful scales
important to the resource manager because potential benefitg [imited by narrow prescription windows. Risk and smoke
may not be clear to the affected public. The risks that inherentlyyye commonly cited as factors that inhibit more prescribed
surround prescribed fire and the consequences that can resuﬂ,tuming_ However, in short interval fire-adapted ecosystems,

make it imperative that the public have a full understanding i the prolonged absence of fire, high fuel loadings, unnatural

R

fire-adapted ecosystems, why aren’t we doing more? fundamental reasons more burning does not take place. These
) ) underlying causal factors significantly impede the ability of
Discussion field practitioners to conduct prescribed burns within acceptable

limits of risk. Not to be overlooked, these factors also preclude
Biologically, prescribed fire must be included as a pyring within ecologically appropriate ranges of fire intensity.
management tool in sustaining fire-adapted ecosystems; firegefore we do more prescribed burning in these situations, we
regulates the biotic productivity and stability of fire-adapted peed to give serious consideration to managing understory
ecosystems that cannot be fully emulated by mechanical ORegetation and mechanically reducing fuels.
chemical means. Prescribed fire is especially important in In the social arena, the public does not always understand
short interval fire-adapted systems in which the absence ofhe rationale for prescribed burning. In fact, much of the
periodic, low-intensity burning causes stands to undergocountry is culturally averse to fire. An exception, of course,
relatively rapid changes in species composition and structurejs the south and southeastern United States. There, perhaps
which in turn often results in predisposing factors to epidemic pecause long-needle pine forests have the shortest fire return
intervals anywhere, cause—and-effect relationships are
1An abbreviated version of this paper was presented at the Biswell manifest most rapidly and, therefore, are m.OSt ObVIOl.JS' In
Symposium: Fire Issues and Solutions in Urban Interfaced and Wildland that part of the country, in the absence of fire, undesirable
Ecosystems, February 15-17, 1994, Walnut Creek, California. effects develop quickly. In only a few years, flammability

2Assistant Director—Fire Operations, Fire and Aviation Management can increase significantly and the habitat for many game
Staff, USDA Forest Service, Washington DC 20250. animals can diminish rapidly
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Misperceptions about fire and culturally imbedded fears care, education, and urban infrastructure needs are among
about fire have a significant effect on the prescribed burningthe few that will compete for the dollars available to treat
program. People who do not understand the long-termfire-adapted ecosystems. In the final analysis, restoration
ecological benefits of fire or are unable to see or somehowtreatments will need to demonstrate a savings, in terms of
benefit from the positive cause—and—effect relationships thatthe costs that are likely to result in attempting to manage
result from fire are not likely to tolerate the short-term under existing forest conditions and the losses that are likely
consequences that invariably accompany prescribed burningto accrue in the absence of treatment.

A compounding obstacle is the very nature of prescribed

burning. We usually do not notice the ones that go well. We Summary

almost always notice the ones that do not. In the planning

stages, proposed prescribed burn projects are typically affected Perhaps the important question is not so much “why
by the social impacts that may have resulted from rememberedren’t we doing more,” but rather “what is the reason for
smoke incursions and escapes. Risk is a part of prescribedeeding to do more?” Before we do more prescribed burning,
burning. Because failures command scrutiny while successesve need to develop a better basis from which to operate. If our
go unrewarded, most decision-makers, most managers, andbjective is to sustain short interval fire-adapted ecosystems,
most practitioners are cautious and conservative with the userescribed fire will be a part of that and so will smoke and
of fire. Prescribed burning on the scales and over theescapes and expense. We can mitigate potential adverse effects
timeframes that are currently under discussion in some circledy mechanically pre-treating stands to reduce emissions and
will be exceedingly difficult in this social and cultural climate. escapes. In some areas, before we use prescribed fire, we must

The legal arena, however, is perhaps the most contentiousmake preceding mechanical entries in order to burn within
The Forest Service mission is, in large measure, based on thappropriate ecological amplitudes. Treating stands is one thing,
Multiple-Use Sustained Yield Act (1960). Although a great but treating landscapes will be difficult and costly.
deal of focus has historically centered on the multiple-use Nobody likes the idea of the smoke or the escapes or the
aspects of this legislation, sustainability is becoming the expense that is a part of sustaining fire-adapted ecosystems
growing concern. Nowhere is the issue more acute than inwith prescribed fire. But, as fire management professionals,
short interval fire-adapted ecosystems. Biologically, we know we have realized that our suppression capabilities are limited
that a successful management strategy aimed at sustainingnd, although consequences come with using fire, opting to
these ecosystems must rely on prescribed fire. Howeveravoid the use of fire carries serious consequences also. In the
whether concern centers on air quality for a community, past decade, under the influence of drought, catastrophic
cover for large game, critical habitat for endangered specieswildfires have consumed what prescribed burning was unable
or the desire for seclusion among people living in a wildland to treat, protect, and sustain.
subdivision, the growing trend toward single-resource We are at a crossroads in our ability to sustain fire-
emphasis will preclude the use of prescribed fire. As long asadapted ecosystems. This may be the single most important
we are legally mandated to manage for discrete componentsesource issue facing the Forest Service. We are stalled in our
of the ecosystem, we will be unable to manage for the largerefforts to do more prescribed burning. | believe, at this point—
whole ecosystem. because we do not have an adequate anchor, a basis from

Last but certainly not least, economics will also play a which to operate—it is less important for our fire managers
significant role in our ability to sustain fire-adapted to advocate the use of prescribed fire than it is for them to
ecosystems, particularly when we consider the cost ofknow and display the biological, technological, social, legal,
restoration that now confronts us. We should not think thatand economic tradeoffs and limitations that are involved
dollars will become available to fund these treatments unlessrom among our alternatives. Ultimately, the public will
a compelling argument can be made that the cost of restoratiodetermine what latitudes we are allowed in using prescribed
and maintenance is worthwhile. The competition for dollars fire. We need to put our energies in providing them with the
is intense and it is getting more intense. Entitlements, healthknowledge they will need to make informed decisions.
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Institutionalizing Fire Safety in Making Land Use and
Development Decisions *!

Marie-Annette Johnson 2?and Marc Mullenix 2

Because of three major wildland fires in the past 5 yearscounty’s comprehensive plan; requesting a Wildfire
along the Front Range of the Boulder County area in Mitigation Plan (which operates on a point system) under
Colorado, current and potential residents should be told ofthe county’s Site Plan Review (which is required for all new
steps that can reduce the risks of these fire hazards. Thelevelopment in the mountains); linking design with the
Wildfire Hazard Identification and Mitigation System degree of wildfire hazards for new subdivisions in the city;
(WHIMS) is used by the county and city to assist in the examining alternatives to fuel management from a solid
identification and mitigation of wildfire hazards in their waste perspective; providing information for open space
wildland and urban interface areas. This system combinesplanners and land managers as more land is acquired; and
available expertise in forestry, wildfire behavior, hazard distributing brochures and videos to new residents as well as
assessment, and fire suppression with a geographiche builders and designers of new construction in the
information system (GIS). The county uses WHIMS to mountains. Much has been learned about institutionalizing
combine all the components of wildfire mitigation (i.e., fire safety and ensuring that it is an integral part of the
information, education, cooperation, community involvement, planning process. This includes the critical importance of
planning, and preparedness), and provides motivation forinteragency cooperation (as well as the involvement of
homeowners and residents to actively participate. The citizens’ groups and homeowners’ associations), the necessity
development of this system depends entirely on the excellenbf public education and awareness; the importance of using
interagency and cross-jurisdictional cooperation, experience,all available resources, personnel and funding; and the value
and knowledge of individuals and various agencies. Fire of sharing information from other areas. All managers should
safety is institutionalized into land use and development be prepared to act immediately after a disaster during the
decisions in several ways. They include attempts atrelatively short “window” of heightened citizen awareness
strengthening local zoning and building codes (as well asthat is present in the aftermath.

state legislation); creating a Natural Hazards Element for the

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2Long Range Planner, Boulder County Land Use Department, P.O.Box
471, Boulder, CO 80306, and Wildland Fire Mitigation Coordinator, City of
Boulder Fire Department, Boulder, CO 80306
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A Synopsis of Large or Disastrous Wildland Fires  *!

Robert E. Martin 2 David B. Sapsis 3

Abstract: Wildland fires have occurred for centuries in North  Prehistoric Period
America and other selected countries and can be segregated into
three periods: prehistoric (presuppression) fires, suppression pe-
riod fires, and fire management period fires. Prehistoric fires var- Fires were started primarily by humans and lightning in
ied in size and damage but were probably viewed fatalistically. the prehistoric period, although other sources such as volcanism
Suppression period fires were based on policy that excluded firewere temporally and spatially important. Friction, sparks, or
from many ecosystems where it played an important role; the viewrefraction were also possible as fire sources. The first fires
of_fire as an undesi_re_lble Wil_dlrfmd disturbance was fostered d“fingprobably began shortly after plants first produced terrestrial
this period. Recognltl_on of fire s_roles _Ied to a managed use of fire; iomass, or when aquatic biomass dried and was susceptible
however, Igrge anc_i dlsastr_ous fires stlll_occurk_)ecause of Iargefuet)0 burning. Ignitions by humans or our predecessors are
accumulations during the fire suppression period. ) ) : L ) .
relatively recent in geologic time, and especially recent in
locations such as North America.
Ignitions caused by our early predecessors would normally
Fires burning in vegetation have been termed “forest” fires, result in a fire regime modified to a shorter period between,
or, more recently, “wildland” fires. If these fires also and reduce the variability of, a fire season and its severity, as
involve structures, they have been termed “urban,” “interface,” the fires set for any given purpose would better accomplish
or “intermix;” i.e., “urban/wildland” fires. Although these this if set for a predetermined prescription. When fires were
types of fires are not new, in the past 30 years we have beguignited by non-human sources, the conditions for spread could
to consider these fires as a separate and very important groupave varied widely.
of fires—fires that require a great deal of energy to suppress,  For California, it has been estimated that prehistoric fires
and from which property and human lives have been lost.  covered an average of 5.5 to more than 13 percent of the State
Despite these disastrous fires, we must consider that inevery year (Martin and Sapsis 1992). Fires also have covered
natural systems fire is generally neither good nor bad; it justsubstantial areas of other parts of North America, Australia,
occurs. We might consider that the extinction of a speciesand Africa ignited by both lightning and humans.
caused by fire would be a bad or disastrous event. However, is
it a disastrous event or merely part of the natural progression ofSettlement Fires
systems? The decision to term an event “good,” “bad,” or
“disastrous” means that human values have been attached to it. ~ Fires during the settlement period were the largest and
Our concepts of wildfires as bad or disastrous probably often involved the largest loss of lives of any recorded fires
result from both our association with the loss of structures(table 1. During this period attitudes about wildland fires
to fire, and the Northern European education of the leadersvere complacent or even fatalistic. Logging created large
of the conservation movement in North America. Our areas of undecayed slash, and fires were started indiscreetly
association with urban fires was always that of loss of to burn slash or make land attractive to homesteading. Without
values and life. When the conservation movement began irany means to control fires, settlers were at the mercy of the
North America in the late 1800’s, fire was considered the weather once fires began to spread.
number-one enemy, and more than 90 percent of the early
forestry practices in the early 1900’s excluded fire from Suppression Period Fires
wildland systems. This approach completely ignored the
role of fire in these systems and the use of fire by Native The disastrous fires of the late 1800’s and early 1900's
Americans to manipulate their environment. led to the feeling of a need to control the fires. Thus, when the
This paper summarizes the history of large and disastrousl910 fires of northern Idaho, western Montana, and eastern
fires, in the United States and other nations—from the Washington occurred, a skeleton force of firefighters attempted
prehistoric fire regimes, to the suppression period (1910-1960)to control them. Tools and equipment were simple, and
to the fire management period (1960 to the present). knowledge of fire behavior primitive. Nevertheless, this was
the beginning of the fire suppression period that lasted about

1An abbreviated version of this paper was presented at the Biswell50 years(abl? 3 . )
Symposium: Fire Issues and Solutions in Urban Interface and Wildland Along with the suppression effort was a strong fire
Ecosystems, February 15-17, 1994, Walnut Creek, California. prevention effort. Fire was labeled as evil, and the campaign

2Professor Emeritus, Departme_nt o_f Envwopmental Science and Policy against fire often took on the aspects of a religious crusade.
Management, 145 Mulford Hall, University of California, Berkeley, CA 94720. . .

3Graduate Student, Department of Environmental Science and Policy Man-AIthoth So_me spoke in favor of a moderate policy, and even
agement, 145 Mulford Hall, University of California, Berkeley, CA 94720.  the use of fire as a tool in wildland management, they were
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Table 1—Major-settlement period fires, before 1910.

Fire Name Location Date Size and Lodses Comment3

Miramichi Maine 1825 1.2 MM Ha; Lives Many fires, undetermined drought; wind

Black Thursday Victoria, Australia 1851 10 killed

Peshtigo/Michigan northeast Wisconsin 1871 1.6 MM Ha; Many fires, drought,wind
Upper Michigan 1,200 to 1,500 killed

Michigan primarily northeast 1881 400 M Ha; 169 killed Many fires, drought, hot
(“thumb”) area of
southern Michigan

Hinckley Minnesota 1894 418 killed Many fires, drought, hot

Far West Yacoult, Washington 1902 >500 M Ha; 38 killed Dry summer; hot, windy,

low relative humidity
Adirondack New York 1903 258 M Ha; none killed Dry winter, strong winds

M = 1,000; MM = 1,000,000
2 Haines and others (1986) present evidence that many of these fires occurred without drought or severe weather preeetiagetherf
historical weather records. (Brown and Davis 1973, Forest Fire: Control and Use; Australia, C. Trevitt and P. Cheney 1973).

Table 2—Suppression-period fires, 1910 to 1960.

36

Fire Name Location Date Size and Lodses Comment3
Great ldaho northern ldaho, 1910 1.2 MM Ha; 85 killed Hot, dry, windy; spring and
western Montana, summer
eastern Washington

Cloquet Minnesota 1918 551 killed Hot, dry, windy

Victoria Australia 1919 3 killed Fires burned for 6 weeks.
Berkeley Berkeley, California 1923 584 structures destroyed East winds

New South Wales Australia 1926 31 killed, 2,000 homeless

and Victoria

Mill Valley N. California 1929 117 homes lost
Tillamook Oregon 1933 126 M Ha Dry, hot summer, east winds
New South Wales Australia 1939 1.37 MM Ha, 71 killed,

and Victoria over 1,000 homes

destroyed

Marshfield Massachusetts 1941 450 homes lost
Southern California southern California 1943 200 homes lost

(series)
Maine Forest Fire Maine 1947 1200 homes; 16 lives lost

Disaster (series)

New South Wales Australia 1951 3.5 MM Ha; 6 killed
Manchuria China 1956 400 M Ha

1M = 1,000; MM = 1,000,000

2Sources: Brown and Davis 1973; Trevitt and Cheney 1973.
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overruled by those in favor of fire exclusion (Pyne 1984). of fire management began to evolve. Wildland fires had not
Although scientific evidence supported the use of fire, the been involved with structure losses in the United States since
political accidents of gaining control in Washington, DC, led the 1923 Berkeley fire. Suddenly, because of the Harlow and

to a policy of fire exclusion.

Urban Interface and

Fire Management Period

Bel Air Fires of 1961, wildland fire threats to urban areas
were again a reality. Although many in the fire service and
those in the academic community such as Harold Biswell
recognized the potential threat of wildland fires to urban
areas, many years passed before a broader awareness of the

During the urban interface and fire management period, Problem evolved.
wildland fires began to involve structures again, anddba

Table 3—Fires of the urban interface and fire management period, 1961 to the prekent.

Fire Name Location Date Size and Logses

Harlow central California 1961 106 homes; 2 lives lost

Bel Air southern California 1961 505 homes lost

Dwellingup western Australia 1961 146M Ha; 140 bldgs lost

New Jersey Fires (series) New Jersey 1963 458 homes; 7 lives lost

Staten Island New York 1963 100 homes lost

Parana Brazil 1963 2 MM Ha; 5000 homes;
110 lives lost

Hanley, Nuns Canyon Fires northern California 1964 295 homes lost

Coyote southern California 1964 | %06 homes lost; 2 lives
0s

Tasmania Australia 1967 263 M Ha; 1246
buildings; 62 lives lost

Wright, Los Angeles southern California 1970 103 homes lost

Laguna, San Diego southern California 1970 382 homes; 5 lives lost

Sycamore, Santa Barbara southern California 1977 234 homes lost

Kanan, Los Angeles southern California 1978 224 homes; 1 life lost

Panorama, San Bernardino southern California 1980 325 homes; 4 lives lost

Ash Wednesday Fires Victoria and South Australia 1983 392M Ha; 2545 bldgs;
75 lives lost

Black Dragon northern China 1988 >2 MM Ha

49er northern California 1988 148 homes lost

Paint, Santa Barbara southern California 1990 479 homes; 1 life lost

Tunnel, Oakland/Berkeley northern California 1991 2103 structures, (2475
living units); 25(26) lives
lost

Fountain, Redding northern California 1992 450 homes lost

Altadena, Los Angeles southern California 1993 118 homes lost

Laguna, Orange County southern California 1993 366 homes lost

Malibu, Los Angeles southern California 1993 350 homes; 3 lives lost

New South Wales Australia 1994 1.2 MM Ha; 185 homes
E)Igf other bldgs; 3 lives

1Sources: California, Reports of the California Department of Forestry and Fire Protection; Australian, P.Cheney, and
C.Trevitt; Brazil, R.Soares. United States fires from Brown and Davis, 1973, Forest Fire: Control and Use; Australia, C.
Trevitt and P. Cheney. Eleven Fires from United States are from Brown and Davis, 1973, Forest Fire: Control and Use;
Australian, C. Trevitt and P. Cheney; California, Reports of the California Department of Forestry and Fire Protection.

2M =1,000; MM = 1,000,000

USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995. 37



The Biswell Symposium: Fire Issues and Solutions in Urban Interface and Wildland Ecosystems Panel Discussion: Prescribed Fire

Although the list of fires for this periodaple 3 is not management period itself, which advocates fuels management,
complete, it illustrates that large and disastrous wildland or is not responsible for the increase in acreage and homes lost.
urban/wildland fires have not diminished; if anything, they Rather, it is the long-term fuel accumulation from the
have continued to increase in frequency. Numbers of structuresuppression period that has contributed to the fire problem.
lost has increased. In California, as many as 3,500 homesloday, even with the recognition of the need for fuels
were lost to urban/wildland fires in the 7 decades from 1920 management in both vegetation and structures, the most
to 1989. In the early 1990's, about 4,200 homes were lost.ecologically sound tool for managing fuels—prescribed
Although the numbers of human lives lost to wildland fires burning—is severely underused because of human inertia
has decreased since the settlement period, during the last 7@nd air quality constraints. Some local programs are vigorously
years, loss of life continues because of wildland fires. attacking vegetation and fuels management, but we can

continue to expect large fires and large losses of structures
Summary because of the immensity of the urban/wildland fire problem.

Fire has been part of many terrestrial vegetation
communmes, and the use of fire as a powerful tool by many References
native peoples around the world was an important factor in
their survival or extinction. Fire was foreign to the land Brown, A. A.; Davis, K. P. 1973Forest fire: control and use New
management philosophy during expansion of the conservation York: McGraw-Hill; 686 p.
movement. This fact, in addition to the large fires that had Haines, D.A.; Johnson, V. J.; Main, W.A. 1976 assessment of three
occured led 0 a poicy offre suppression and exclusion.  T52%% IU1e Tostumceteney e len e peors

Large wildland fires usually are described as “disastrous” Station, Forest Service, U.S. Department of Agriculture; 13 p.
when large losses of human life or property occur, as with Martin, R. E.; Sapsis, D. B. 199Eires as agents of biodiversity:
the “disastrous” 1988 Yellowstone fires. Yet in terms of pyrodiversity promotes biodiversity. Proceedings of the conference
effects on natural systems, the fires were not disastrous. on bio_diversit_y of_ northwe_st C_alifornia ecosystems. Cooperative

Losses of ho,mes OI’. St_rUCtureS increased during the ﬁrePynEe),(tg.njl.ofé;42;:/:?:%7?2riccﬂl.f?\rg\l:,Y?)flilzﬂ\?ll\fi?gy and Sons; 520 p.
management period. This is probably because of more peoPl%Chiff. A. L. 1962.Fire and water: scientific heresy in the Forest
living near vegetation without the advantage of livestock or  Service Boston, MA: Harvard University Press; 225 p.
other means to manage fuels near structures. The fire
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Cooperative Efforts in Fuels Management !

Gerald L. Adams 2

Abstract: Our forests have been neglected or protected to death, Our fire problem is multidimensional, including the
creating an extreme wildfire risk in wildland urban intermix com-  components of responsibility, accountability, economics, and
munities. We as agencies and organizations are just now beginningne environmental consequences of doing something, or in
to understand that the fuel problems we have across the WesterpnoSt cases, nothing. There are major problems in attempting
states are not a single agency problem, but “our problem.” Wild- . " - . . h

to deal with the primary issues of reducing the fire risk.

fires do not respect boundaries, be they political, jurisdictional, or . .
private. Our fuels problem must be dealt with from a cooperative | N€Se are the very issues that | believe we must work on the

effort by all individuals who reside and work in the wildland urban hardest, to bring about a solution to “our fuel problems.” It
intermix communities. will take a cooperative effort from many agencies and
organizations to finally provide solutions that are drastically
needed, in our wildland urban intermix communities.
orests in Nevada have suffered the same decline in health /e @s fire suppression agencies have learned to develop
that many forests in the western states are nOWexceIIent “Mutual Aid” pacts. We can gather virtual armies
experiencing. According to Fire Ecologist Professor Bob and air forces to attack these notable wildland urban intermix
fires, which we have been dealing with since the early 1970’s,
forest. Additionally, we have not allowed nature to manage &1d S0 which aptly have been called “the Fires of the Future.”
itself, primarily through normal fire cycles.” The question must be asked: “Why have we not been
If we as Europeans had not intervened, would naturalable to develop a financial commitment to fuels management,
events have produced a healthier forest than we now residdmilar to that we have in fire suppression?”
Thomas Watson, the founder of IBM, said, “The way to

in? Have we mismanaged or “overprotected” our natural dis to double the fail e H doubled th
resources, and, in doing so, placed our communities at extremgHcC€€C 1S 10 double the failure rate.” Have we doubled the

fire risk? | believe so failure rate on our wildland urban intermix fires in the past
Through decades of aggressive fire suppression, théjecade? Must we experience more failures before we begin

normal fire regime has been altered, stands of trees and® manage ourfuelsto alevel that will allow us to effectively
understories have become overgrown, drought has stressedeal with the wildfire issue? What will it ultimately take to
the current stands, and now epidemic levels of insects an@€t US On track?

diseases have come together to produce extensive forest o )

mortality. To the wildland urban intermix, or interface The Beginnings of a Cooperative Effort
communities, this poses an extreme fire risk.

Because wildfires do not respect political, jurisdictional,
or private boundaries, the fire issue becomes “our problem.
No one agency or organization can effectively deal with the
magnitude of the problem, pre- or post-fire.

For this reason, we in the North Lake Tahoe Fire
Protection District, at the beginning of the 7-year drought,
began laying the groundwork for an intensive Defensible
Space vegetation management project.

In the major fires in recent history, we as inciden e
commanders were waiting for either the weather to change, of Xiremely limited.
the fire to run out of fuel. How successful are we at suppressing, ' ©/ many decades we had successfully combated all
fires in these unmanaged fuel accumulations? If recent histor3Ires within our community, and had begun to recognize that

is an indication, we are failing miserably, in lives lost, property gur mta?y s?gfesseswwo;ljldd sbome dayl d(,:austﬁ 0;” mt(?st
damaged, and extreme natural resource losses. evastating taiures. We had been exciuding the Torests

natural management process, fire, and had not taken the

Sweeney: “we have built structures and now live in the

When our fire district began recognizing the reality of
«the fuels problem our community faced, my office began a
multi-year project of bringing about a fuels reduction program,
or “risk reduction on the ground” program, called Defensible
Space. No one within my fire agency had the benefit of an
education or background in forestry, biology, or ecology.
We did have a “firefighter’s” knowledge that our community
was at serious risk from any uncontrolled wildfire, and that
¢ our daily resources to deal with the problem would be

responsibility of managing the fuels any other way, such as
1An abbreviated version of this paper was presented at the Biswell reduction or removal.

Symposium: Fire Issues and Solutions in Urban Interface and Wildland our® ti ffortin fuel t b d
Ecosystems, February 15-17, 1994, Walnut Creek, California. ur-cooperative etfort in fuls management-was base

2Fire Marshall, North Lake Tahoe Fire Protection District, P.O. Box 385, 0n the following premise. On a daily basis my fire prevention
Crystal Bay, NV 89402, office operates in the area of “responsibility”: individual

USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995. 39



The Biswell Symposium: Fire Issues and Solutions in Urban Interface and Wildland Ecosystems Panel Discussion: Prescribed Fire

property owners have an obligation to maintain their property need for a multi-agency approach. With fuels reduction as a
at a reasonably safe level. goal, one concern was how or why could or would the
We make sure that when you as the general public meet inragencies and organizations keep us from “reducing the fire
a building, and an emergency occurs, your expectation to “getrisk to our community?”
out alive” is met. When your next-door neighbor exposes your We had to inform, sell, and educate each agency and
home to an unreasonable risk, there is an expectation that werganization that the common fire problem would affect us
can reduce that risk through some action on the fire preventiomall. We eventually were able to accomplish that objective.
office’s part. That's the premise of “individual responsibility.”
When we looked at the fuels problem, we addressed “Cooperators
from the same standpoint. Each individual property owner
had a shared responsibility to the community as a whole. Who were the key agencies, organizations, groups,
We looked at the problem from a worst-case fire behavior and individuals that have made our community-based
standpoint and recognized that even if all 12,000+ (parcels)program a success?
property owners bought into the Defensible Space program, o )
they would still be at serious risk from larger property owners Organizations and Agencies

like the USDA Forest Service and the Incline Village General « University of Nevada, Reno, Cooperative Extension.
Improvement District (I.V.G.I1.D.). The General Improvement  Sierra Front Wildfire Cooperators, Fire Prevention
District owned the most hazardous drainages that intersected Committee.
our community, and the Forest Service owned steep sensitive  + Lake Tahoe Regional Fire Chiefs’ Association.
lands (Burton Santini lots) within and surrounding the community. » Nevada Division of Forestry.

We additionally have an environmental regulatory agency » USDA Forest Service Lake Tahoe Basin Management
called the Tahoe Regional Planning Agency (T.R.P.A.) that, Unit.
when we began our program, had a reputation for “not « Tahoe Regional Planning Agency (T.R.P.A)).
touching anything green.” * Incline Village General Improvement District.

As we began to meet with all the political and regulatory
agencies and the regional fire and forestry agencies, we alf3roups

found a common ground of concern, which was wildfire. » Neighbors for Defensible Space, Our Grass Roots
It was observed by all concerned that uncontrolled Community Group.
wildfires could, and most likely would, impact all of the * Incline Village, Crystal Bay Chamber of Commerce.

differing agencies and organizations in some way. For * Incline Village Board of Realtors.
example, T.R.P.A.’s main concern would be the possible » Nevada Forest Stewardship Program.

impact to “water quality” following a high intensity wildfire, e South Lake Tahoe Kiwanis (Dick Thomas).
and the associated erosion potential from damage to the
forest floor. Individuals

From my fire district’s standpoint, the potential losses to » Doug Clifford, and the Neighbors for a Defensible
lives and property within the community are the main concern. Space Executive Board.

The individual property owners are concerned about the e Ann Johnson, Executive Director, Chamber of
losses of homes and the long-term impact on today’s scenic Commerce, Incline Village.
beauty, which would not return within their lifetime. * Nevada State Legislative Representatives.

To say that all the agencies and organizations immediately ¢ Nevada U.S. Congressional Representatives.
jumped into a cooperative effort in fuels management would « Many Concerned and Involved Private Property Owners
be an overstatement. We had disagreements, we struggled, in the Community.
we built bridges and relationships over a long period of time. e And many others, too numerous to mention.

We worked through “turf” battles, funding problems, general

apathy, and denial that we did not even have a fuels problem.

Eventually we developed a respect and trust for each other’q_ega| Issues
points of view.

What got us to the present was the belief that the fuels  Cooperative efforts have resulted in adoption of two
problem was “our problem” and that one agency could notimportant legislative acts that will allow the State of Nevada
effectively deal with it alone. Other factors were my personal to move forward in the area of fuels management. These
commitment and determination to provide a better level of submittals were generated by my office, but would not have
fire protection to my community. | have been accused of been adopted without the cooperation and support of many
using a “bull dog approach” to reach that objective. individuals and different agencies.

The cooperative effort began with my office joining In the 1991 legislative session, the adoption of a “Hazard
together with the University of Nevada, Reno Cooperative Reduction” statute, N.R.S. 474.160, allowed my office to
Extension, in Incline Village. Ed Smith and | recognized a require private property owners to remove hazards in a
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timely manner, or we could remove the hazards and lien the

Panel Discussion: Prescribed Fire

In 1992, the Cleveland fire caused the nation’s largest

property. My primary problem was that under currently wildland fire loss (Sullivan 1993).The recorded loss totaled
adopted fire codes, | could not issue citations across statet $245,325,000, which does not include the $16.5 million in
lines. The major problem was that our community has manysuppression costs and the loss of two lives (air tanker pilots).

out-of-state, absentee property owners.

In the 1993 legislative session, we were successful in
getting “Prescribed Burning” legislation passed. Prior to this
legislation, prescribed burning was not even mentioned in
the State of Nevada fire and forestry laws.

Summary

Cooperative efforts are what have made our community’s
Defensible Space program a regional role model. We would
not have accomplished what we have, to date (and we are not
finished yet), without cooperation from many agencies,
organizations, and individuals.

We at this conference all know and understand the
dangers that we face in the future for having tinkered with
the ecological system that poses the wildfire risk to our
forests and communities.

Each of the guest speakers and all of us at this conference
seem to be like the “preacher, preaching to the choir.” The

The breakdown is as follows:

41 homes and structures $3,500,000
Private/timber stand losses 230,000,000
Marketable bio-mass 1,000,000
Revegetation/slope stabilization 2,000,000
Pacific Gas & Electric, utilities 7,000,000
Sacramento Municipal

Utilities Dist. (SMUD) 175,000
Caltrans, roads, signs, infrastructure 250,000
D.C. Air Tanker 1,000,000
(missing item) 400,000

Total: $245,325,000

main goal of these conferences is to share ideas and methods Additionally there were 72 injuries with no recorded
in fuels management and the latest technology to manageosts associated to them. These losses plus the suppression
them, but in order to do so, we all need to accomplish morecosts average out to approximately $10,683 per acre.

results in the fuels problem area. Each year improvements

In these days of cutbacks, budget reductions, and doing

are made in the fuels management area in our agencies angiore for less, can we afford these “fires of the future™?
organizations, but they seem very slow when contrastedShould we not be reviewing the past to learn and better
with the accumulating losses in lives, property, and natural define a strategy for the future, looking for the best approach

resources each heavy fire season.

for the protection of lives, reducing the escalating costs in

We as organizations need to make use of all the property damage, and attempting to reduce the wildfire impacts
tremendous amount of individual knowledge and brilliant to our natural resources?

people that | meet at these conferences each year and join
forces to “educate the budgetary, policy and decision makers”
that fuels management is the more cost- efficient way to deal
with the mounting wildfire problem.

References

Let me close with an example of “recorded total l0SS€s” gjiyan, Michael J. 1993.arge loss wildland fires in 1992 by listed $

in the Cleveland Fire, Eldorado National Forest, September
1992. High winds, low humidity, steep terrain, and heavy
concentrations of forest fuels with extremely low fuel moisture
content, contributed to problems with long-range spotting.
The fire's final size was 24,500 acres.
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PaNEL Discussion: Barriers to Fuel Management

One of the traditional roles that prescribed fire has played in Mr. Kenneth Blonski of the USDA Forest Service
the fire management arena is reduction of hazardous fueldescribed organizational barriers to implementation. Although
buildups under controlled, well-defined environmental the specific examples are linked to the Forest Service, many
conditions. However, our ability to use this tool effectively of the same barriers exist in other organizations. Ms. Anita
is blocked by many barriers. The preceding panel discussionRuud of the U.S. Office of the General Counsel described
about the causes of limited success in implementing legal barriers, particularly those related to liability issues.
prescribed burning programs addressed some of the barriers-ederal disaster assistance programs are viewed by some as
encountered by various types of governmental agencies.disincentives to proactive hazard reduction programs. Mr.
This panel discussion focussed on three specific barriers toWilliam Patterson addressed this issue and described new
implementing fuel management programs incorporating Federal assistance programs. The following three papers
prescribed burning. summarize the comments of the panel.



The Biswell Symposium: Fire Issues and Solutions in Urban Interface and Wildland Ecosystems Panel Discussion: Barriers to Fuel Management

Organizational Barriers to Fuel Management !

Kenneth S. Blonski 2

umerous obstacles to fuels management, such as limitednay cevelop an economic basis for that strategy. Developing

funding and inadequate staffing, result from asustained management strategy that embraces and enhances
programmatic conflict within the fire management mission the fire-prone wildlands requires protection from the erratic,
of the USDA Forest Service. Traditional focus on fire political winds of change. The rhetoric of politically correct
suppression and the political realities of an extremely environmental policy must be tempered with a realistic
competitive climate for available public funds underlie this view of the traditional fire suppression mission. Successful
situation. As the Forest Service shifts its focus to the holisticfuture fuel management strategies must complement
concept of ecosystem management that includes fire andorotection needs and provide a smooth transition to sustained
fuels management, agency leaders and resource manageesosystem management.

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

°Director of Fuels Management, Pacific Southwest Region, USDA
Forest Service, 630 Sansome St., San Francisco, CA 94111
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Legal Barriers to Fuel Management *!

Anita E. Ruud 2

he law is a strict master regarding any kind of deliberately confines of your fireplace or backyard barbecue. In order for
set fires. The value of natural resources and resourcuel management with fire to be more easily utilized, the
management is low on the list of priorities for this state’s 1aws regarding fire management and resource protection
lawmakers. BEWARE is the key word for those who dare to Will need to be amended to include the value of fuel
challenge the traditional notion that all fires must be Management as a resource protection tool.
extinguished immediately, except those within the safe

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2Deputy Attorney General in the Office of the Regional Attorney General,
455 Golden Gate Ave., Rm. 6200, California Department of Justice, San
Francisco, CA 94102.

Federal Disaster Assistance Programs !

William J. Patterson 2

he Robert T. Stafford Disaster Relief and Emergency fire threatens to become a disaster, assistance can be provided

Assistance Act—Public Law 93-288, as amended—is to prevent such a disaster. Special rules relate to these
designed to provide support and assistance to citizens, stateqyredisaster fire emergencies. Some provisions of the law
and local government from catastrophic disasters andhave led to questions regarding its effectiveness in mitigating
emergencies. The law provides support in three distinctfire problems. The hazard mitigation provision of the law
phases, including preparedness in avoiding or minimizing provides the opportunity to raise critical issues and funding
the effect of a disaster, response support during the disastersupport to address many important areas. Whether the
and recovery from the emergency. This law has severalmitigation provisions of the law are being used most
interesting and unique features relating to fire disasters.effectively in meeting the continuing threat of wildfire in
Although most disaster assistance requires a presidentialCalifornia and the nation as a whole needs to be studied.
declaration, fire is recognized as a special type of disaster. If

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2Fire and Hazardous Materials Program Manager, Region 9, Federal
Emergency Management Agency, San Francisco, CA 94129.
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Fire in Wildland Ecosystems—Opening Comments !

Tom Nichols 2 some situations, to suppress. Reasons for the gap between
M ore than 25 years ago, the pioneering work in fire land management objectives and results with regard to
ecology by Harold Biswell and others encouraged the prescribed fire include lack of interagency planning and
incorporation of prescribed fire into fire management policies. communication, internal agency differences in resource
However, the use in California of prescribed fire in fuels management objectives, limitations on funding availability,
treatment, wilderness management, or ecosystem maintenancnd estimating the behavior of long-term prescribed fires,
programs has not been particularly extensive. Only a fractionparticularly those occurring in wilderness areas. Prescribed
of wilderness areas, for example, have a prescribed naturafire remains an important land management tool. The activity,
fire program. In forests and brushlands around the Statehowever, of prescribed fire programs will depend on the
natural and activity fuels continue to accumulate, and wildfires solution of many issues that constrain its application. The
are becoming increasingly difficult, if not impossible in ideas of the various speakers and the discussion that is
stimulated should provide much food for thought.

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2Prescribed Fire Specialist, Western Region, USDI National Park Ser-
vice, 600 Harrison, Suite 600, San Francisco, CA 94107.
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Interagency Wilderness Fire Management !

Jim Desmond ?

Abstract: Wilderness fire managers are often confronted with that encompasses more than one million continuous acres in
natural fire ignitions that start and/or burn near an adjoining agency’sthe Sierra Nevada.

wilderness area boundary. Management strategies for prescribed  |n the Central Sierra Nevada, National Forest wilderness

natural fires (PNF) are often developed using the adjoining agency’s;reas and National Parks adjoin along common boundaries.
wilderness boundary as the maximum allowable perimeter (control-l-hese boundaries were established for a variety of

line) for the PNF. When this occurs, fire's natural role in the administrative reasons and may or mav not make sense
wilderness ecosystem may be restricted. The difficulty of burning y y

near another agency'’s jurisdictional boundary can be overcome b))Nhe_n managing a.prescrlbed natural flre.'ln this area, t'he
strong planning, close communications, and timely coordination National Park Service currently operates with approved Fire
between the two affected agencies. Communications and coordiManagement Plans allowing for PNF in wilderness areas.
nation can be achieved only through developing and maintaining aThe Forest Service is in the plan development stage. In this
strong working relationship with the fire manager of the adjoining current situation, park fire managers have to manage natural
agency. Keys to good interagency coordination are (1) investingignitions according to current agency procedures and
time, (2) understanding the policies and procedures of the adjoin-restrictions if the natural ignition is close to the park/forest
ing agency, (3) developing and maintaining open communications, , \nqary. Generally, this includes taking full control actions
and (4) having a commitment to see it succeed. before the PNF threatens the boundary.

Once the Forest Service Wilderness Fire Plan is
implemented and the Park Service’s Fire Management Plans
I nteragency management of prescribed natural fire (PNF)are amended, the ability to manage PNF across administrative

in federally managed wilderness areas is not new. It ha%oundaries will be greaﬂy enhanced. Management of
occurred on a limited basis in several areas of the countryprescribed natural fire across the entire Sierra Nevada

between adjoining agencies for many years, often with veryyilderness ecosystem will become a reality.
successful results. But there are many areas where PNF has
not been attempted because of the complexities of planning

and managing a PNF that may cross interagency boundariesy i 4 ~:
One of the recommendations of the 1988 Fire Policy reviewﬁDrInCIpleS for Successful Interagency

was that the federal agencies needed to do a much better joEIannmg

of planning and ?99“‘"!6‘“”9 'their effor'ts during actyal firg There are several important elements in planning for a
management activities, including prescribed natural fire. Th'ssuccessful wilderness prescribed natural fire program that

paper is meant to share some observations on the subject 9fynscends agency and administrative boundaries. These keys
interagency cooperation and coordination in the management, ,ccess are common to any successful relationship, whether
of prescribed fire in federally managed wilderness areas. 'interagency, interdepartmental, or interpersonal. They work

acquired experience while serving as team leader forj, 5 ariety of situations, at any level, where people cooperate
developing a complex Wilderness Fire Plan, in which a PNF, - hiave a common goal.

may be allowed to burn adjacent to administrative boundaries,
and/or in which a PNF may be allowed to cross an

To develop a successful, unified PNF program, a
e ) ¢ s | h considerable personal time commitment by the fire manager
administrative boundary from one agency’s lands to another.ig roqired. This personal commitment requires regular visits

In this paper, | will be addressing my experiences in powyeen line officers, staff officers, and fire managers in
planning for PNFs that may occur close to the admlnlstratlveboth agencies. Successful personal interaction should be

boundaries that exist between thel USDA ForesthSerwcemore than just an occasional telephone call or messages sent
(Sierra, Inyo, and Sequoia National Forests) and the USDI\j5 gjectronic mail. This interaction must be face to face.
National Park Service (Sequoia-Kings Canyon and Yosemitep g qqn g visits must be made with consistency, with the goal

National Parks). This is a federally managed wilderness areg getting to know and understand each other and each

other’s agency policies and procedures. This commitment is

time well spent, with rewards and dividends in successful

interagency coordination in the wilderness fire program.
After establishing a strong professional relationship with

1 An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland

Ecosystems, February 15-17,1994, Walnut Creek, California. the adjoining agency'’s fire staff, the fire manager must make
2Fire Management Officer, USDI National Park Service, Ozarks National @ concerted effort to learn and understand land management
Scenic Riverways, P.O. Box 490, Van Buren, MO 63965. and fire policies, procedures, and goals of the neighboring
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agency. Not only must fire managers understand written During the development of the Forest Wilderness Plan,
policy and procedures, they must seek to understand thdt was determined that each central Sierra Nevada forest
management style and philosophy of the adjoining line officers (Inyo, Sierra, and Sequoia) and each park (Yosemite and
(i.e., Park Superintendent or Forest Supervisor) and their Sequoia-Kings Canyon) will appoint one person to serve as
fire staff. All line officers and fire managers bring a certain a Unit/Agency PNF coordinator. This group of five forest/
amount of their own philosophy, values, and ideas into park liaison representatives will form the Unit/Agency PNF
managing the wilderness resource, and it is very importantcoordinators group. These PNF coordinators will be the
to identify these early. Knowing and understanding the primary interagency/intra-agency contacts in all matters
policies, procedures, and personalities of the adjoining agencyrelating to PNFs once the John Muir, Dinkey Lakes, Ansel
is very important to successful interagency coordination.  Adams, and Monarch Fire Plan has been approved. (Note:
Another key to success is to establish and maintain strongBoth parks currently have approved Fire Management Plans
communications with the adjoining land management agency. allowing PNF in their Wilderness Fire Zones). Once the plan
“Communications” is defined as more than just talking; it is is operational, the PNF coordinator will serve as liaison
expressing oneself effectively. Communications must be open,between ranger units, forests, and parks.
truthful, and unselfish. An effective communicator is not The Unit/Agency PNF coordinators group’s duties and
only a good speaker, but also a good listener. responsibilities will include attending pre-season planning
Probably the most important key to success in developingand post-evaluation of the area-wide PNF program. The
interagency cooperation in PNF is making the personal forest PNF coordinator will coordinate funding needs and
commitment to see it succeed. The fire manager has torequests before placing natural ignitions in PNF status. The
eliminate the “us versus them” attitude and establish a coordinators may assist individual ranger units in ordering
“teamwork” philosophy. The fire manager must be selfless equipment, crews, and qualified personnel to manage PNF's.
in his concerns for the success of the overall wilderness They will monitor forest-wide PNF activity and may serve
PNF program. The fire manager must give 100 percent as advisers to the district fire managers. The Unit/Agency
effort. Personal and agency pride and even “agencyPNF coordinator will serve as the interagency/intra-agency
arrogance” must be set aside in order for interagency contact on any boundary fire between either two ranger
cooperation to succeed. The fire manager must believeunits, two forests, or between a forest and a park. The Unit/
from the outset that the interagency wilderness fire program Agency PNF coordinator will be the chief adviser to the
will succeed. appropriate line officer and forest management team.
These four keys to success can be easily used in planning  Interagency coordination is of critical importance in
a cooperative interagency PNF program. Planning requiresnatural ignitions or fires that are close to administrative
a time investment, an understanding of each other’s policies,boundaries. Any natural ignition or fire that is within 2 miles
open communications, and a commitment to success. of the administrative boundary will be called a “boundary
fire.” The agency on which the fire is burning is called the
“lead agency.” The agency across the boundary will be
|mp|ementing Princip|es known as the “adjoining agency.” Any potential PNF within
into PNF Planning the boundary zone will require the following: (1) “lead
agency” notifies “adjoining agency” of situation, (2) “lead
Early on in the development of the Wilderness Fire agency” provides copy of PNF assessment and Burn Plan
Plan for the John Muir, Ansel Adams, Dinkey Lakes, and including map of maximum allowable perimeter (MAP) to
Monarch Wilderness areas, it was recognized that adjoining“adjoining agency,” (3) allows the “adjoining agency” to
National Parks (Yosemite and Sequoia-Kings Canyon) had provide input to management and strategy of the boundary
a vested interest in what the Forest Service was planning inPNF. This initial coordination should take place within 24-
their wilderness fire plan. A representative from the USDI 36 hours.
National Park Service was invited to become an active A second classification for a “boundary fire” is one in
participant and adviser to the USDA Forest Service which the ignition or PNF is of “immediate threat” to the
Wilderness Fire Planning Team. This Park Service administrative boundary. This is generally considered within
representative attended all planning sessions and had th®.25 mile of the boundary line. When an ignition is within
opportunity to review and comment on all proposals to the this zone, both agency coordinators will perform the above
plan. This interagency coordination effort was able to spot procedures, plus set up the framework for a unified
potential problems in the plan early in the draft process. management team for the PNF, if it crosses the boundary.
Other small procedural problems, terminology changes, and/ At this point, we anticipated that there would be
or policy conflicts were addressed during this planning exceptions to the above policy and procedures. Examples of
phase. As a result of this interagency planning team, manythese exceptions are: when the ignition or fire is a “single
of the following procedures were developed to manage thetree in the rocks,” or when the PNF has little potential to
complexities of PNF’s that occurred adjacent to or across cross the boundary because of significant natural barriers.
administrative boundaries. Unit/Agency PNF coordinators are required to come to a
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mutual agreement on the strategy and tactics on any ignitions  Daily revalidation of “boundary fires” will require line

or fires within the boundary zone. Again, the key is timely officer signatures. If the PNF is burning on both agencies’

coordination and good communications between the Unit/lands at once, line officers of both agencies will be required

Agency PNF coordinators. to sign off each day as agency policy requires. Each agency
Several other procedures concerning “boundary fires” will use its own forms and procedures for this daily requirement.

were adopted by the planning team and incorporated into the  The utilization and coordinated use of aircraft, organized

Forest Service Wilderness Fire Plan. The following are crews, and miscellaneous resources for monitoring and/or

examples of a few. holding may be negotiated during the preliminary decision
If any circumstance (i.e., political concerns, lack of analysis of the PNF. Unit/Agency PNF coordinators will

funding, shortage of qualified personnel, etc.) occurs in share in formulating these agreements.

which the “adjoining agency” feels uncomfortable in allowing

the PNF to burn within the boundary zone, the “boundary Conclusion

fire” will be managed in appropriate suppression response

(confine, contain, or control). Both agencies must be unified The time investment, an understanding of others’ policies

in their willingness to proceed in allowing a “boundary fire” and procedures, strong communications, and a commitment

to burn naturally within the confines of the plan. to see interagency coordination succeed do not end when the
Boundary PNF’'s that burn on both agencies’ lands Fire Management Plan is approved. Planning is a process

simultaneously may require separate documentation and recordthat makes land management decisions and outlines how

keeping systems. Each unit will maintain its own PNF file. those decisions are to be implemented. Good planning can

This file will contain documents that are specific to agency be rendered useless by poor execution.

needs and requirements. Agencies are encouraged to share The wilderness fire manager must maintain a close

maps, observations, and other forms of intelligence gathered.relationship with neighbors by continuing a strong commitment

to interagency cooperation and coordination. As stewards of
the wilderness resource we should strive for no less.

USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995. 53



54

USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995.



The Biswell Symposium: Fire Issues and Solutions in Urban Interface and Wildland Ecosystems Concurrent Session |

FARSITE: A Fire Area Simulator for Fire Managers ‘!

Mark A. Finney 2

Abstract: A fire growth model (FARSITE) has been developed using points on its edge as independent sources of new
for use on personal computers (PC’s). Because PC’s are com-wavelets. The approach was first used by Sanderlin and
monly used by land and fire managers, this portable platform Sunderson (1975) and Sanderlin and Van Gelder (1977) to
would be an accustomed means to bring fire growth modeling odel fire growth (other methods using Huygens’ principle

technology to management applications. The FARSITE model is in fire modeling were described by Anderson and others
intended for use in projecting the growth of prescribed natural fires 1982 Beer 1990. French and others 1990 Richards 1990

for wilderness areas. The PC model requires the support of a” ™ ,
geographic information system (GIS) to manage and provide Iand-Knlght and Coleman 1993, Wallace 1993). The Huygens

scape data. FARSITE currently uses a stream of weather and wind@PProach differs from models based on “cellular automata”
changes along with landscape data downloaded from the GIS tothat spread fire as a contagion process between cells of a
model fire growth. regular grid (Green 1983, Green and others 1983, Kourtz
and O’'Reagan 1971, Kourtz and others 1977). The cellular
automata approach has been pursued by many researchers,
Computerized fire growth models have been the subjecttoo numerous to mention here. Models based on Huygens’
of research for about 20 years. Despite numerous principle are well suited to the relatively limited resources
management applications (Andrews 1989), these models stillof personal computers. Huygens’ principle requires
remain largely in the realm of research. Some obstacles toinformation only from points on the fire edge. This makes
implementing a fire growth model for management purposes efficient use of computer time and memory compared to
have been technological; different approaches to developingcellular models. In cellular models, distortions to the fire
a realistic model for simulating wildland fire spread and shape resulting from the grid must be minimized by
behavior have different technical problems to overcome. calculating fire spread to unburned cells within a wide radius
Practical limitations have also created obstacles, mainly with of each active cell (French 1992).
the availability of computer hardware and software as well The applicability of Huygens’ principle to fire growth
as landscape data. Until recently, computers and geographianodeling has been demonstrated by a number of studies.
information systems (GIS) with adequate spatial coverage of Although they have not been comprehensively validated,
the themes necessary for running a fire growth model havefire spread patterns predicted by models using Huygen's
not been widely available to potential users. principle have generally agreed with those observed
Many of these difficulties are no longer limiting. Advances (Anderson 1982, Finney 1994, French 1992, Sanderlin and
in computer technology and increasing prevalence of GIS no Sunderson 1975). Many validations will eventually be needed
longer impede the transfer of fire growth modeling technology for defining the strengths and weaknesses of these models.
to user applications. Personal computers are now commonplace
and a familiar tool for most managers. These computers areFagtures of FARSITE
thus a logical platform for a fire growth model that can be
easily accepted in an accustomed environment. In general, Huygens’ principle enables a logical
This paper briefly describes an implementation of the implementation of existing fire behavior models. Each point
FARSITE Fire Area Simulator designed for fire management on the fire front contains information on the time, direction,

uses on a personal computer. and rate of fire spread. These are essential components of
existing models of surface fire spread, fire acceleration,
Fire Growth Models crown fire and transition to crown fire, as well as spotting.

o FARSITE incorporates models for surface fire spread
The FARSITE model uses Huygens'’ principle of wave (Andrews 1986, Rothermel 1972) as well as transition to

propagation (Richards 1990) to expand fire fronts. This crown fire and crown fire spread (Rothermel 1991, Van
method, named for the 17th century Dutch mathematician wagner 1977, 1993 ) and spotting distances.

who studied light waves, treats fire as a wave that spreads A yser interface for the FARSITE model has been

developed for the Microsoft WINDOWS operating
environment. This graphical interface allows considerable
1An abbreviated version of this paper was presented at the Biswell device independence among the Widely varying hardware

Symposium: Fire Issues and Solutions in Urban Interface and Wildland e
Ecosystems, February 15-17, 1994, Walnut Creek, California. capabllmes of personal computers. The FARSITE model

2Research Scientist, Systems for Environmental Management, P.O. Box'équires the user to identify the data files (containing
8868, Missoula, MT 59807. landscape, weather, and wind data). The mouse control
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mechanism is then used to input ignitions on the displayed References
landscape. These ignitions can be points, lines, or existing
fire shapes (drawn as a series of line segments). In a simila/Anderson, D.H.; Catchpole, E.A;; DeMestre, N.J.; Parkes, T. 1982.

. . - . Modeling the spread of grass firesJ. Austal. Math. Soc. (Ser. B.) 23:
fashion, users can make minor modifications to the landscape 451_4('369 P 9 ! . ( )

inCluc_jing cqntrpl lines OI’. fuel type Changes- The'duration of Andrews, P.L. 1986BEHAVE: fire behavior prediction and fuel
the simulation is determined by the desired ending date and modeling system-BURN subsystem, Part. LUSDA For. Serv. Gen.
time. Fire maps and area and perimeter data and graphs can Tech. Rep. INT-194.

be output to files or printed. Current plans are to test the Andrews, P.L. 1989Application of fire growth simulation models in

L . . . fire management Proc. 10th Conf. Fire and Forest Meteorology,
preliminary version of FARSITE written for 32-bit Ottawa Canada: 317-321.

WINDOWS (WIN32s) during the 1994 fire season at pgeer, T. 1990.The Australian National Bushfire Model Project.
Yosemite and Sequoia and Kings Canyon National Parks in  Mathematical and Computer Modelling 13(12): 49-56.

California. The primary purpose of the test phase will be to Finney, M.A. 1994 Modeling the spread and behavior of prescribed
incorporate management suggestions for interface features. natural fires. In: Proc. 12th Conf. Fire and Forest Meteorology, Jekyll

. Island GA. In press.
The first general release of FARSITE for the personal French, ILA.; Anderson, D.H.; Catchpole, E.A. 198€aphical simulation of

computer is Schedmed for 1995. o bushfire spread Mathematical and Computer Modelling 13(12): 67-71.

Although fire growth models will likely make some  French, I.A. 1992Visualisation techniques for the computer simulation
aspects of fire management easier, the true limitations of of bushfires in two dimensions University of New South Wales,
these models will probably soon become apparent. Weather_  Australian Defence Force Academy. M.S. Thesis.

; ; . : D.G.198%h f simulated fires in di fuelEcological
forecasts along with the absence of 3-dimensional wind Gre&gae"ﬁ]g gglséfgzeso simulated fires in discrete fuelcologica

fields in complex terrain are likely to be a major source of Green, D.G.: Gill, A.M.: Noble, I. R. 198Bire shapes and the adequacy
error for a long time. of fire-spread models Ecological Modelling 20: 33-45.
Knight, I.; Coleman, J. 1993A fire perimeter expansion algorithm
. based on Huygen’s wavelet propagatianinternational Journal of
Conclusions Wildiand Fire 3(2): 73-84.
. . L Kourtz, P.; O'Reagan, W.G. 197A model for a small forest fire to
The transfer of fire growth modeling to user-applications  simulate burned and burning areas for use in a detection model
has recently been encouraged by new demands for managing Forest Science 17(2): 163-169.
and researching ecosystem processes across landscapes. Theurtz, P.; Nozaki, P; O'Regan, W. 197Fbrest fires in the computer—
PC version of the FARSITE model should be helpful in A model to predict the perimeter location of a forest fire Fisheries

. fi land Wh . | and Environment Canada. Inf. Rep. FF-X-65.
managing fire as a landscape process. en imp ementeq?ichards, G.D. 1990An elliptical growth model of forest fire fronts

on other platforms, it may also be useful for simulating fire and its numerical solution Int. J. Numer. Meth. Eng. 30: 1163-1179.
as an ecosystem process over larger time and space scalesRothermel, R.C. 1972 mathematical model for predicting fire spread
in wildland fuels. USDA For. Serv. Res. Pap. INT-115.

Rothermel, R.C. 199 Predicting behavior and size of crown fires in the
ACknOWIGdg ments northern Rocky Mountains. USDA For. Serv. Res. Pap. INT-438.
. . Sanderlin, J.C.; Sunderson, J.M. 19&5simulation for wildland fire
This research has been funded by the National Interagency  management planning support (FIREMAN): Volume Ii. Prototype
Fire Center of the USDI National Park Service (NPS), through  models for FIREMAN (PART Il): Campaign Fire Evaluation .

a cooperative agreement with the USDA Forest Service,  Mission Research Corp. Contract No. 231-343, Spec. 222. 249 p.
Intermountain Research Station’s Fire Behavior ResearChSanderlln, J.C.; Van Gelder, R.J. 19A7simulation of fire behavior
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Work Unit, and the Global Change Program, USDI National fire management In: Proc. 1st Int. Conv. on mathematical modeling,

Park Service. St. Louis, MO; 619-630.
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Canadian Journal of Forest Research 7: 23-24.
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Funding Fuels Management in the National Park Service:
Costs and Benefits *

Stephen J. Botti 2

Abstract: Despite a quarter of a century of prescribed burning by Many of these burns are multi-purpose. A burn to reduce
the National Park Service (NPS) in California, there is reason to hazardous fuels may also produce ecosystem benefits in
believe that the fuels situation is getting worse rather than better.vegetative communities adapted to natural fire regimes_
The area burned in the past 10 years has declined by 42 percengonyersely, a burn to maintain the natural fire process will
compared to the previous 10 years. The total area burned per ye%revent unnatural fuels from accumulating and thus avoid
from wildfire and prescribed fire is substantially less than that the necessity of a burn to reduce hazardous fuels under more

hypothesized in pre-European settlement times. Fuels within these

fire adapted vegetation types are increasing and creating condi-difﬁCl'IIt burning conditions. For this reason, the NPS funds

tions conducive to more high-intensity wildfires. The NPS is fail- POth types of burns with fire management funds, as part of
ing to meet its ecosystem management and hazardous fuel redudn integrated land management program. In an era of declining
tion goals and objectives. Obtaining the funding to treat these fuelsbudgets, different components of fire management compete
with prescribed fire has proven difficult. The NPS has developed awith each other for scarce funds. For this reason, it has
project cost analysis system to ensure the effective use of existingyecome increasingly important to quantify the relative costs
fuels management funding and is developing a comprehensiveang penefits of the three components of NPS wildland fire
cost/benefit analys_ls to help demons_trate the wisdom of 'nvesnngmanagement: wildfire suppression, prescribed natural fire
greater resources in prescribed burning and fuels management. S . .

(PNF) management, and management-ignited prescribed fire
(MIPF).

he National Park Service (NPS) has utilized management-j : _ 1+:1:4: : :
Tignited prescribed fire (MIPF) in California for 25 years. Liabilities and Handlcaps in Fuels

During the past 20 years, the NPS has prescribed burneJManagement Investments

23,187 h?cLarek)s (57571 acrgs) ri]n Cali;ci)irnia parks,hor 2.8 Most people believe that wildfires should be suppressed
percent of the urnable area in t. ose pafigs {). For t e _regardless of the cost, and this view has been reflected in
most part, these fires are ignited either to restore and ma'ma”tongressional funding authorizations for many years. Since
Patlural ecosfystems 'or to reduce hazardous fuels. Hazardoubsociety believes that the benefits of protecting lives, property,
uets are de ”;:.Edhasf]; ianited. th bli f and resources from wildfires almost always outweigh the
those which, if ignited, threaten public safety, costs, Congress has placed no theoretical limit on expenditures
structures, facilities, cultural and natural resources, for “emergency” wildfire suppression. Even though the

natural processes, or permit ywldﬂres to spread appropriation for Department of Interior and related Federal
across administrative boundaries (USDI National

Park Service 1990).
In reference to ecosystem management burns, NPS
policies state: = . Management-Ignited Prescribed Fire
where fire is an essential component of the National Parks in California, 1974 - 1993
ecosystem but cannot be allowed to burn as a
natural process because of management constraints,
fire is used as a tool to accomplish resource
management objectives. These objectives include,
but are not limited to, replacing natural fire,
maintaining historic scenes, reducing hazardous
fuels, eliminating exotic/alien species, and
preserving endangered species (USDI National
Park Service 1990).

Hectares Affected

1An abbreviated version of this paper was presented at the Biswell i '
Symposium: Fire Issues and Solutions in Urban Interface and Wildland 747670 77 707560 B1 N2 B304 B 0007 W W W U VW
Ecosystems, February 15-17, 1994, Walnut Creek, California. Year

2Fire Program Planning Manager, USDI National Park Service, National
Interagency Fire Center, Branch of Fire and Aviation Management, 3833 Figure 1- Management-Ignited Prescribed Fire, National Parks in
Development Ave., Boise, ID 83705. California, 1974-1993.
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agencies contains an amount for emergency wildfire out-of-proportion to that in prescribed fire, a true evaluation
suppression, additional funds can be transferred from otherf these numbers is not straightforward. It is to be expected
appropriations as needed by the Secretary of the Interior. Orthat the cost of mobilizing large numbers of suppression
the other hand, prescribed burning, whether used for ecosystemesources for an unscheduled incident would be much greater
restoration or as a tool for reducing hazardous fuels, haghan the cost of staffing a planned and controlled prescribed
been faced with a more uncertain funding reality, caused toburn. What is not clear is whether an increased investment in
some degree by ambivalent feelings toward its risks, costs prescribed burning and fuels management would produce a
and benefits. Although prescribed burning has broad supportmuch greater corresponding reduction in suppression costs.
among certain segments of the general population and parlOther, more subtle benefits of prescribed burning, such as
visitors, it has rarely been viewed as equally essential tothe decreased probability of catastrophic wildfire threatening
wildfire suppression. The ecosystem benefits are somewhatesources at risk, remain to be quantified. Managers intuitively
esoteric to most people and the long-term reduction in wildfire believe that these benefits must exist or they would not take
threat may not be immediately apparent to the public or parkthe risks, but the lack of data or effective cost/benefit models
managers. Some people oppose the program because smoker prescribed burning diminishes our ability to present a
can affect neighboring communities and park visitors, or convincing case for increased support.
because of fear that prescribed fires will escape. Are we achieving our fuels and ecosystem management
The prescribed fire program is complicated by inherent goals with the present level of program funding and
risk of fire escape and associated liability issues. Even ifaccomplishment? The same question can be asked another
wildfire suppression efforts fail to save resources and property,way. What are the costs of not burning or of not burning
there is a general reluctance among the public and the fireenough? To answer this question we must document both the
management community to criticize suppression organizationsincreased costs of wildfire suppression and real property
and personnel who risk their lives fighting wildfire. The losses, which can be gquantified economically, and the
huge government expenditures for wildfire suppression alsointangible costs of natural and cultural resource losses. As
rarely receive close scrutiny or critical analysis. This same stewards of taxpayer dollars, we must also ask, “Is the current
generosity is seldom extended to prescribed burning efforts prescribed burning program cost effective, or would a greater
however. If prescribed burns escape or smoke impacts becomggvestment in prescribed burning be more cost effective?”
intolerable, reputations can be tarnished quickly, and careers  Before answering these questions, it may be helpful to
adversely affected. This is one reason that evaluations of thevaluate the total influence of wildland fire within two
costs and benefits of wildfire suppression and fuels representative California National Parks. Wildfires,
management are not conducted on a level playing field. management-ignited prescribed fires, and prescribed natural
Prescribed burning and fuels management are plannedires all contribute to the fuels balance and vegetative
investments that may not yield rewards for many years. community structure in Yosemite, Sequoia and Kings Canyon
They are not emergency actions. Like most investments inNational Parks. These Parks provide good examples to study
the future, investing in prescribed burning requires discipline, pecause of their long history of prescribed fire management.

a willingness to take risks, and a long-term perspective. The past 20 years of combined wildfire, PNF, and MIPF
data from Yosemite reveal that the total area burned is only

Status of Current NPS Fuels 36 percent of that hypothesized under natural fire regimes,

Management while at Sequoia and Kings Canyon it is only 22 percent

(figs. 2and3). The hypothesized pristine average annual fire
The Department of the Interior and the National Park occurrence target is extrapolated from current knowledge of
Service have invested far more in suppressing destructivefire return intervals within the vegetative communities in
wildfires than in managing the fuels that produce destructiveboth parks (Caprio and Swetman, in press, Kilgore 1973,
wildfires. In fiscal year 1994, the Department budgeted $221.5Kilgore 1981, Kilgore and Taylor 1979, Parsons 1976, Show
million for suppression and suppression preparednessand Kotok 1924, Swetnam 1993, USDI National Park Service
compared to only $12 million for prescribed fire and fuels 1987, Wagener 1961). The continued existence of this gap
management. In California last year, the NPS spent $3 millionbetween pristine and modern fire regimes in vegetative
to suppress wildfires on 329 hectares (813 acres) comparedommunities adapted to or even dependent upon recurring
to $237,000 to prescribe burn 2,040 hectares (5,039 acresfires is causing the NPS to drift farther away from its twin
The relative costs for wildland fire management are $9,115goals of protecting people and property and preserving natural
per hectare ($3,690 per acre) for wildfire suppression ecosystems. As a result of this gap, hazardous fuels are
compared to $116 per hectare ($47 per acre) for prescribeadontinuing to increase, increasing the costs and difficulty of
burning. The total suppression cost was actually considerablyfuture prescribed burning projects, along with the cost and
higher than NPS finance records indicate because the NPSlestructive power of future wildfires. Analyzing the cost of
does not track the costs of firefighting resources contributedthis gap should be a major focus of future research. The NPS
by other federal agencies to suppress wildfires on NPS landsheeds to know whether closing that gap would be a cost-
Although the investment in suppression response may lookeffective fire management strategy. At present, parks are
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Sequoia-Kings Canyon National Parks NPS developed three project analysis programs. In the first,
parks define projects through an on-line computer program.

Projects from all parks are compiled in a central database
and assigned priority points by the computer on the basis of
fuel type, fire behavior, values at risk, and legislative and
administrative mandates and complexity. This program also
PNFs contains a cost spreadsheet that displays costs stratified by
four cost categories and four phases of project development
and executionfigs.4and5). This program produces reports
l that list all fuels and ecosystem maintenance prescribed
_ ™ i burning projects in priority order along with the requested
—| B budget for each projectsing these reports, the national
fire program manager can easily allocate funds to the
« oo e G n highest priority projects according to the funds available in
Year each year.
Figure 2— Wildland Fire Occurrence, 1974-1993, Sequoia-Kings . Undgr th? second prqgram, parks Ca.n grOUp_ projects
Canyon National Parks into multi-project and multi-year plans. This planning tool
allows fire managers at the park to define, and those at the
regional and national levels to understand, a park’s long-
term strategy for fuels management and ecosystem
management prescribed burning. Multi-year plans that are
approved at the regional and national levels receive priority
for funding in future years. This planning strategy encourages
Yosemite National Park parks to develop comprehensive fuels management plans
and to receive assurance of year-to-year funding continuity
for well-designed programs. It also helps fire budget managers
£ : to allocate scarce funds to those programs which will achieve
““““ R e RS o e the most effective long-term results.

While these programs allow managers in the regional
and national fire offices to allocate funds to the highest
priority projects, they fail to address the issue of whether the
funding requests for high-priority projects are reasonable.
Funding itself is not a priority ranking factor and thus must
be considered separately. Projects of equal size in similar
fuel types with equal values at risk and equal complexity
sometimes vary dramatically in cost per hectare. Projects
vary from $1.20 to $42,000 per hectare, making it difficult
to decide what is reasonable without more detailed knowledge
Figure 3- Wildland Fire Occurrence, 1974-1993, Yosemite of the factors causing the variation. Some cost variation
National Park between projects is to be expected because of size, fuel

model, complexity, and other factors, but managers need to
guantify how much variation is acceptable for various types
of projects.

In order to solve this problem, the NPS contracted with
proposing to burn less area than is required to close the gaghe Department of Forest Sciences at Colorado State
the NPS is funding less than the parks are proposing, andJniversity for the development of a cost analysis system
the parks are carrying out only about half of the projects (Omi and others 1992). They evaluated all project criteria
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that are funded. through a regression analysis to determine which ones
contributed most to cost variability, and used the results to
Fuels Management Analysis Programs develop cost target zones for projects. The regression equation

captured 91 percent of the cost variation for hazard fuel

The NPS has never been able to fund all of the fuelsreduction projects and 82 percent of the variation for
management work requested by parks each year. In 1994 thecosystem maintenance burns. The variables include criteria
NPS was able to fund only 41 percent of hazard fuel reductionsuch as project size, NPS region, fuel model, type of treatment,
projects requested by parks. In order to allocate scarce fundsatural resource values at risk, and the risk of fire escape.
to the highest priority and most cost-effective projects, the The findings were incorporated into a PC-based computer
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Figure 4— National Park Service Hazard Fuel Project Ranking Program
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Figure 5— National Park Service Hazard Fuel Project Cost Estimate Program

program used to screen all NPS fuels management andust inside the upper end of the range or allowing costs for an
ecosystem maintenance projects. otherwise inexpensive project to escalate to the upper end of
This screening program is just one tool for deciding a range.
whether to fund a project. Projects falling within the 95 Although these three analysis programs provide useful
percent confidence range for costs of similar projects aretools for screening and ranking fuels management projects,
considered to be reasonable from a cost standpoint, but mayhey do not provide a quantitative evaluation of programmatic
still be rejected on the basis of ranking score, regional officefuels management costs and benefits. A fourth analysis tool
recommendation, a park’s track record for project is being developed to model the effectiveness of incremental
accomplishment, or for other reasons. Projects rejected byincreases in prescribed burn funding in protecting resources
the screening program can still be funded if a park canat risk, reducing suppression costs, and restoring natural
justify why the costs are unusually high. ecosystems. The model will identify the value of resources
The existence of the screening program has forced parkgrotected, the long-term costs of the various alternative fuels
to improve their estimates of project costs and to becometreatment programs, and the cost of projected suppression
more cost efficient in order to stay within the target ranges. response under various treatment scenarios.
Since the target ranges are unknown to parks, they cannot By simulating wildfire suppression scenarios under a
manipulate the system by either reducing their estimates tovariety of fuels treatment strategies, managers will be able
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to determine which strategy will be most effective in achieving provide managers with powerful tools for identifying
the desired reduction in risk to resources and real property.optimum program funding needs, formulating and defending
First managers will establish wildfire risk reduction and a fire management budget request that reflects those needs,
ecosystem protection targets. For example, managers mayand allocating scarce funds to the highest priority needs.
be willing to accept a 5 percent probability that wildfires Although there is ample scientific work identifying the
will destroy a value at risk. By modeling fire spread and benefits of prescribed burning within fire adapted ecosystems,
suppression response under alternative fuels treatmenturther work is needed to monitor fire effects and model
methods, managers will be able to determine which methodhow well the current and projected burning programs will
will produce a fuels complex in which there is only a 5 achieve goals and objectives. The comprehensive fuels
percent probability that a wildfire will exceed suppression management analysis system being developed by the NPS
capabilities and destroy resources at risk. The prescribedwill help quantify the relative costs and benefits of wildfire
burning projects necessary to achieve the target fuel complexsuppression and prescribed fire management programs. This
will be defined under a preferred alternative for the fire will help define true prescribed fire program needs, and
management program. Subsequently, budget targets for parkensure the most efficient use of scarce taxpayer dollars.
regional, and national hazard fuels treatment can be
determined by aggregating the projects identified in the
preferred alternatives for all programs. The simulation will
also display probable net savings in fire management costs
by comparing wildfire suppression expenditures to hazard References
fuels treatment costs under various treatment alternatives.

Although the simulation and cost analysis have yet to be Caprio, A.C.; Swetman, Thomas Wistoric fire regimes along an

designed, some of the possible tools they will utilize may elevational gradient on the west slope of the Sierra Nevada,
include: California. In: Proceedings of the symposium on fire in wilderness

. . L. . and park management: past lessons and future opportunities; 1993
« Data that monitor fire effects, indicating the changes  warch 30-April 1; The University of Montana, Missoula, Montana.

in the fuels complex and vegetative community structure  USDA Forest Service, GTR 000, Intermountain Experiment Station,
from prescribed burns under varying prescriptions. These  Ogden, Utah [In press]. _ o _
data can be used to identify the prescription needed to aChievé(lIgore, B.M. 1973.The ecological role of fire in Sierran conifer

. . . . forests: its application to national park managementQuaternary
ecosystem management objectives and to provide fuel inputs Research 3(3): 496-513,

fora Iarge.fire growth model. . _ Kilgore, B.M. 1981.Fire in ecosystem distribution and structure:
« Existing data in the current NPS fire program analysis  western forests and scrublandsin: Proceedings of the conference:
software that assess the degree of wildfire risk to natural Fire regimes and ecosystem properties: 1978 December 11-15;

and cultural resources and real property in hazard fuel Honolulu, HIi. Gen. Tech. Rep. WO-26. Washington, DC: Forest
reduction units Service, U.S. Department of Agriculture; 55-89.

e .. . L . Kilgore, B.M.; Taylor, Dan. 1979Fire history of a sequoia mixed
» Data on wildfires originating inside and adjacent to conifer forest Ecology 60: 129-142.

National Parks that could burn through hazardous fuels andomi, P.N.; Rideout, Douglas B.; Stone, Jenna S. 188f@l report:
destroy values at risk inside a park_ cost controls in NPS prescribed fire managemenPrepared for the

. Programs to simulate the spread of wildfires under a LBJS N:-Illtalonal Park Service, Branch of Fire and Aviation Management,

. e . . oise, ID.
variety of hazard fuel t,reatments ut|I|Z|ng geerapth |nformat|0|j Parsons, D.J. 1978he role of fire in natural communities: an example
S)_/Stems and.large fire growth mO(_:IeIS. These programs Will  fom the southern Sierra Nevada California Environmental
display the likelihood that such fires can be successfully  Conservation 3 (2): 91-99.
suppressed with the current levels of suppression resources. Show, S.B.; Kotok, E.I. 192Zhe role of fire in California pine forests.

« Databases on resources outside parks at risk fromS UtSDA ‘i“\','\f“lngéi%? i‘? f- 4 climate chande in aiant _
wildfires originating inside parks. The decreased risk to Wzrgizs’ Solence 585 B1306y | Tale change ingiant sequoi
these reSO_UrceS f.rom fuels ma't]agement pmgrams will need; s Department of the Interior, National Park Service. 198
to be considered in the comparison of total benefits to costs. management plan Yosemite National Park, National Park Service,

U.S. Department of the Interior; 131 p.
. U.S. Department of the Interior, National Park Service. 19%tdland
Ire management guiaeline: - as |ngt0n, . ational
Conclusion f ideline: NPS-18 Washi DC: National
. Park Service; U.S. Department of the Interior.

The completion of all four phases of the NPS wagener, w.w. 1961Past fire incidence in Sierra Nevada forests

management-ignited prescribed fire analysis system will  Journal of Forestry 59 (9): 739-747.
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Ecosystem Management Issues

Jim Boynton 2

Ithough recognized as an important tool for ecosysteminterdisciplinary approach allows a fuller discussion of the

maintenance, fuels management, and a variety of othewarious concerns about the use of fire. These concerns have
purposes, the prescribed fire program in the Pacific Southwesbeen expanded into a list of action items that have also been
Region of the USDA Forest Service has been constrained bydeveloped into an annual program of work. The work items are
several factors. These range from funding availability, to expected to break down barriers to implementing a prescribed
debates on the effect of fire on the habitat of sensitivefire program. For 1994, these included the development of a
species, to competition for resources with fire suppressionfire awareness presentation to the Regional Management Team.
activities, to the lack of awareness at various levels in thelf supported by the Team, similar presentations will be made at
organization of the need for prescribed fire as a landline officers’ and specialists’ workshops. Each member on the
management tool. The Advisory Group for Fire in Ecosystem AGFEM is a key contact for such presentations within his or
Management (AGFEM) was established in 1992 to facilitate her own professional community. Other topics recommended
the use of prescribed fire in the Region. Members of theby the AGFEM include Minimum Impact Suppression
group were selected from a variety of backgrounds, such asGuidelines for wilderness, a guide for developing wilderness
wildlife, fuels management, timber, fire management, air fire programs, review of proposed standards for prescribed fire
quality, soils, and hydrology. The group has also worked qualifications and training, and development of an annotated
closely with the California Fuels Committee. The fire effects bibliography.

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17,1994, Walnut Creek, California.

2Forest Supervisor, Sierra National Forest, USDA Forest Service, 1600
Tollhouse Rd., Clovis, CA 93612.
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PaNEL Discussion: Prescribed Burning in the 21st Century

Even though many legal, social, and organizational role and form of prescribed burning in the next century. The
constraints affect prescribed fire programs, the ecologicalfive panelists were Mr. Jerry Hurley, Plumas National Forest,
and social benefits of such programs encourage their continueir. Ishmael Messer, Santa Monica Mountains National
existence (with or without modification). The form of these Recreation Area, Mr. Stephen Botti, National Interagency
programs in the next 10 to 50 years is pure speculation; buFire Center, Mr. Jay Perkins, Klamath National Forest, and
we must speculate and project the programs, as well asMr. L. Dean Clark, Chiricahua National Monument. Several
associated benefits and costs, since the ecosystems we managérrent problems associated with prescribed fire as well as
respond to fire on several time scales. future opportunities were presented, such as prescribed fire

A panel chaired by Dr. Ron Wakimoto of the University as a landscape phenomenon involving multiple jurisdictions.
of Montana was convened to discuss projections about theThe following five papers present a summary of this panel discussion.
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Prescribed Burning in the 21st Century !

Jerry Hurley 2

Abstract: Past experiences in prescribed burning are described, asore difficult. With more fuel for constructing fireline, higher
well as important factors for the continuation and expansion of fire intensities keeping firefighters further back, and more
prescribed burning in California. These factors include: a) gaining fires to contain or control, acres burned will only increase.
public acceptance by better identifying, managing, and communi- gire modeling projections for areas with the mortality problem
cating risks, especially the risk of attempting to exclude fire from §how resistance to suppression will become 3 times greater,

all ecosystems and the increasing risks associated with fires tha ) r hour burned will increase 25 times. and spottin
escape initial attack and affect air and water quality, forest health@CT€S PEr hour burne ' P g

and sustainability, habitats, costs, and firefighter safety; b) makingdistances will be 1.2 times greater (Page and others 1991).
Operationa| improvements by |earning from past mistakes andTh|S has been validated with two fires on the Forest in 1989

showing that we have learned to recognize and understand factor&nd 1990 in which both fires burned from 500 to 1,000 acres
that are common to escapes; c) better prioritizing of areas in whichper hour during peak periods with extensive crowning and
to burn and broadening our views on project scale and focusing onspotting. Demand for suppression resources is further
landscape; and d) more communication, education, training, pri-compounded by urban-rural interfaces in which suppression
oritizing, and burning. strategies have changed from perimeter control that minimizes
acres burned, to exposure protection focusing on structures.

N atural fire is an ecosystem component, and prescribedA Partial Solution
fire, often emulating natural fire, is a management tool

to meet resource objectives. However, in the current state of  Because of the mortality rates, capturing the merchantable
some ecosystems, prescribed fire may be the worst tool taimber value and reduction potential for catastrophic fire
solve resource problems. Tools used in combination arebecame the objectives for the Plumas National Forest. The
best, especially thinning with underburning. Once agreementsUSDA Forest Service began aggressive salvage actions to
are reached on desired future conditions, tool selectionremove the rapidly accumulating fuels and capture a
becomes easier. In addition, fire suppression will also becomemerchantable product. However, salvage operations alone
easier if fire is considered part of the ecosystem, to reducewould not reduce the potential for catastrophic fire because
the damage from eventual wildfires, thereby allowing better not all the dead and dying material would be removed. In
use of resources. many cases it was less than 30 percent of the boles removed
with salvage. Areas and trees without merchantable sawlog
salvage did not require removal. Complete removal of dead
The Fuel Problem trees would not occur for reasons of economic viability,
access, equipment limitations, resource constraints, low
In 1989, on the east side of the Plumas National Forestyolumes per acre, large acre involvement, and rapid
the cumulative effects of past timber management practicesieterioration of wood value. In fact, based on our projections,
and fire exclusion policies became apparent, with consecutivefire potential was not reduced when salvage logging was the
water deficit years, resulting in large areas of insect-createdonly fuel treatment (Page and others 1991).
mortality. Thousands of acres of dense, overstocked, dead, To treat more of the fuel problem and to reintroduce fire
and dying white fir stands now exist where open pine standsinto ecosystems, we proposed underburning as the preferred
existed at the turn of the century. Stand examinations showedreatment following salvage. Underburning also treats the
mortality varying from 50 to 80 percent in an area that is the most acres for the dollar. We currently have about 80,000
epicenter for lightning caused fires in California (Court 1960). acres covered by environmental documentation, including
These dense and dying stands are now highly flammablesurveys for archaeology and wildlife, authorizing salvage
prone to torching and crowning, and the creation and receptioriogging and underburning. Of this, we currently have about
of embers generate more spotfires, making fire suppressior20,000 acres with approved burn plans.
In 1991 we began our fire reintroduction program. We
have since burned more than 2,000 acres, getting nearly
TAn abbreviated version of this paper was presented at the Biswell 1 000 acres per year and working towards a target of 3,000
Symposium: Fi i i i
Sympos: e s a0 Solions i uuban, eiace and Widend o 5,000 acres per year. We have bumed from the road to
ridgetop on a southwest-facing slope for 7.5 miles along a

2Zone Fire Management Officer, Quincy Ranger District, Plumas National ) - > IS
Forest, USDA Forest Service, 39696 Highway 70, Quincy, CA 95971-9607. road that parallels a major recreational lake. We begin ignition
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in the spring, as the snow melts off the south slopes, workingthese effects for themselves to make logical choices about
from the ridges down slope. On one occasion we were ableorest health.

to carry 1.5 miles of fire down the hill by using the workforce The public must understand the total costs of wildfires
of only six people. and alternatives to suppression and their costs. In 1989, the
Layman Fire, on the Plumas National Forest, burned over
Buming Into the Next Century— 5,800 acres, most of which burned in the first 5 hours. It
Gaining Public Acceptance cost about $8 million for suppression, emergency

rehabilitation, and reforestation, and about 30 percent of the

So how do we continue to expand prescribed fire programstimbered land became incapable of regeneration because of
into the next century, especially as our society becomessite degradation. For $8 million we could have easily burned
more pyrophobic and the struggle to clean up California’s @ll the high- priority ground on the Beckwourth Ranger
air becomes more difficult? Most importantly we must gain District at least once.
public acceptance and support. To accomplish this we need  The public should be aware of increased threats to
to learn from our mistakes, and initiate a number of concurrentfirefighters. As our forests generate more dead trees and
actions, such as improving operations to reduce risk ofsnags, the potential for loss of life from these silent killers
adverse events, working on a larger scale, and bettewill only rise. Today there is a higher threat for loss of life
prioritizing projects for overall fire management effectiveness. by firefighters from snags than from the threat of burnovers.

Gaining social acceptance of intensive fuels managementcontrary to what we sometimes hear on television, we can
with large scale burning as an alternative is crucial to reducingpredict fire spread direction and behavior. We can see buildups
the number of catastrophic wildfires. Public perceptions and changes in the weather and fire. We cannot predict
ultimately drive public land management. This should be Where or when a snag will fall. At night we cannot even see
extremely clear to us in forest management after thethem. Inthese forests, if you construct line, eat lunch, or take
controversial clearcutting issue. To help facilitate public & drink of water, you may not even see, much less be safe
acceptance we need to better identify, manage, androm a falling snag. There is no black, or safety, zone as
communicate risks to homeowners, air quality regulators, there is in a fire. How many acres will be burned if we cease
and legislators. In particular, we should emphasize the riskto suppress fires at night (usually the most effective time),
of attempting to exclude all fire from all ecosystems. The because of potential for firefighter fatalities from snags?
increasing risks associated with fires escaping initial attack ~ Thus, fire suppression—as represented in the figure of
and their effects on air and water quality, forest health andSmokey the Bear—and a driptorch are not mutually exclusive.
sustainability, habitats, costs, and firefighter safety must beThey are both fire management tools to reduce loss and
emphasized. We can only expect fires to continue escapinglamage of property and forest resources to catastrophic
initial attack, burning more acres and causing more damageWwildfire. Just as we need Smokey the Bear for the fire
The reasons are clear: higher fuel loads create increased firgrevention program to reduce ignitions, we need prescribed
intensities causing more damage and lessening suppressiofire for the fuel management program to reduce damage
effectiveness. We need to change the public’s thinking fromcaused by ignitions that escape initial attack and that we
acres burned to damage incurred. Are 10 acres of non<annot eliminate. | think the public is capable of understanding
renewable eastside forests equal to 10 acres of fast-growing:good fire versus bad fire.” We have a responsibility to help
easily-regenerated westside forest, or 10 acres of great basi@ducate them about the options, costs, and effects; and they
grass and sage? Do we care how many acres are burned, §hould participate in risk decisions, because we cannot forget
are we more concerned about how many acres are damagedhat public land managers work for the public.

When we overcome the air quality hurdle, major
opportunities will open up. | believe we can affect public Operationa| Improvements
perceptions through information and education. | think the
public is smart enough to accept the differences between  We will have to make operational improvements that
smoke management and smoke prevention. Not only haglemonstrate we have learned from the past and from our
smoke been part of the ecosystem, but the volume and duratiomistakes. Some indicators common to prescribed burn
can be managed with prescribed fire. Wildfires, on the otherescapes include:
hand, create more unplanned smoke because they burn much * Planning Breakdowns—burn bosses should
more area and fuel. Toxic pollutants are also generated and  participate in burn plan participation and in

carried into convection columns when structures and their planning firelines.

contents are involved. The public needs to know that wildfire ~ * Target Fixation—the pressure to blacken acres, to

smoke can be managed through fuels management. get trees in the ground, or to light because the
Similarly we need to educate the public about wildfire crews are anxious, are reasons that burns have

effects on water quality, forest health and sustainability, been ignited and have contributed to escapes. We

and wildlife habitats. The public should not have to see must develop good resource and burn objectives
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and good prescriptions and follow them. Just
“black” is not an objective.

Lack of Weather Information and Knowledge—
We need to maximize use of remote weather
stations and provide that information to our
forecasting services. Burning has been performed
without on-site weather from general forecasts
and no consultation with fire weather forecasters,
or worse, decisions were made by a person with
little fire behavior or weather training.

Lack of Planning for Wind Events—Although
long-range weather forecasting is still an inexact
science, we know that during certain times of the
year we are prone to undesirable wind events,
including frontal and foehn winds. With some
experience and knowledge, we can generally
predict when and where these events will occur.
We can use that information in planning ignitions
and follow-up actions.

Complacency—This has been a factor in the
planning, ignition, patrol, and monitoring phases.
When we fail to follow the basics with test burns,
or blacklines, or are complacent about patrolling
or weather monitoring, the potential for escapes
increases. Escapes, like fire fatalities, are not
only the result of one breakdown, but a
combination of events.

The Biswell Symposium: Fire Issues and Solutions in Urban Interface and Wildland Ecosystdha@nel Discussion: Prescribed Burning in the 21st Century

occurrence, and potential for catastrophic fire by watersheds
so that the the dollars we are allocated protect the highest
risk ground. My experience in fire management has shown
me that pouring millions of dollars into small timber sale
units for fuel treatment, or building non-strategically placed
fuelbreaks to keep suppression forces funded has done little
to affect large-scale fire. These small units did not alter the
wildfire behavior or reduce fire intensities, and stands still
suffered extensive damage. We need to develop projects that
are cost competitive, allowing us to treat the most acres and
the highest priority land.

Summary

The commemorative video took an important step with
its message for Smokey’s 50th anniversary by mentioning
“that the absence of fire is (sometimes) bad; that fire needs
to be part of the ecosystem.” Smokey and prescribed burning
are not mutually exclusive. Fire and fuel management were
once the street sweeper in the timber volume parade, but
have become the grand marshal of the forest ecosystem
parade, because land management agencies and society are
beginning to accept that fire and its related effects are
components of the ecosystem.

We must better display the alternatives and effects.
Although some air degradation may not be desirable, at least
when it is over we still have a forest or a home. If we do not

The application of prescribed fire is both art and science.use all the fire management tools available to us, can we
The decision to burn is inherently risky. Agencies must continue to accept the increases in costs, damage, and losses—
provide the training, direction, and demonstrated support forincluding loss of firefighters—associated with wildfires?
their personnel who have followed that direction, followed Can we ignore the dynamics of ecosystems by trying to
approved burn plans, and made the decision with the bestmanage them as if they were static; or by attempting to
information they had, even when the undesirable occurs. Imanage for a single species to the extinction of their habitat
have never met a prescribed fire manager or burn boss whar the extinction of other species?
wants an escape, or undesirable event. Similarly, agency = We have the information and the experienced personnel
managers need to give equal emphasis to training and resourd® learn from our past mistakes. If we are going to affect
allocations for prescribed burning. large-scale fires, we have to implement large-scale projects

The value of tenure can be very important to lessenin the right places. Numerous case examples show that
risks—not only tenure on the part of program managers, butstands have survived loss to catastrophic fire when thinned
also with agency managers. High turnover is often associatecand underburned before the wildfire. We must begin
with a lack of skill, knowledge, or trust. Tenured managers communicating, educating, training, prioritizing and burning.
can provide program continuity. Tenure can provide better We have a tool—prescribed fire—that is economically and
local knowledge of weather and fire problems. Productivity ecologically sound, and in some areas the public is demanding
can increase and costs decrease as personnel become mose use it. As Franklin D. Roosevelt said, “the only limit to
comfortable with prescriptions, ecosystems, and weatherour realization of tomorrow will be our doubts of today.”
patterns. Agency managers may also require fewer constraints
as their comfort and understanding increase with programReferences
personnel. Escapes, undesirable events, and consequential
litigation can be reduced and risks lessened throughCourt, Arnold. 1960Lightning fire incidence in northeastern California,

information sharing, training, mentoring, and tenure. 1945-1956Technical paper No. 47 - May 1960. Berkeley, CA: Pacific
Southwest Forest and Range Experiment Station, USDA Forest Service,

U.S. Department of Agriculture; 21 p.
Page, James; Harrell, Dick; Hurley, Jerry; Deeming, John. I9@Light
mortality-measuring effects A 1990 study of drought mortality on
We need to broaden our views on project scale and to the Plumas National Forest. Unpublished.
better prioritize areas in which to burn through strategic USDA Forest Service Smokey’s 50th Commemorative video. 1994.

planning. We should set priorities based on fire regimes, fire

Scale
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Ishmael Messer 2

ultijurisdictional prescribed burning programs are the data bases, specifically accurate field-based vegetation maps

future of fuels management for numerous areas. Manyusing satellite imagery, aerial photography, groundtruthing,
agencies or departments have different mandates and policiesnd other sources of data should be a priority for any
Burn programs are carried out according to these policies.interagency ecosystem management plan. By combining
These policies are often outdated and do not consider theesource data, resource management programs, land-use
current urban/interface mix issues. Without a complete planning, development practices, and public education,
understanding of the mission of our cooperators and assistingppportunities exist to promote environmentally sensitive land
agencies, fire managers will never be able to burn the acresise, while protecting resource values. For example, vegetation
that need burning, including both the number of acres andinformation combined with fire history data can be used to
strategic locations of the burn sites. Why is a particular burndevelop a more effective fire management and prescribed
project important? Will it truly protect natural resources or burning program to better meet ecological and property
downstream values? Will the project make a significant protection needs.
difference in our protection program? Building resource

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban and Wildland Ecosystems,
February 15-17, 1994, Walnut Creek, California.

2Santa Monica Mountains National Recreation Area, USDI National Park
Service, 30401 Agoura Road, Suite 100, Agoura Hills, CA 91301.

Prescribed Burning in the 21st Century !

Stephen J. Botti 2

Pescribed burning programs are likely to experience goals and ecological prescribed burning goals. How this
changes in the next 20 years as revolutionary as thoseonflict is resolved will strongly influence the future course
experienced in the past 20 years. During the initial phase ofof prescribed burning programs. It could become increasingly
developing prescribed burning programs for forested areaspopular to minimize risks by implementing hazard fuel
researchers and managers generally believed that prescribeg@duction programs that do not promote a natural role for
burning should be restricted to low-intensity surface fires, fire in Parks, and may produce permanent, unnatural
and that such fires could reestablish natural conditions whileecosystem changes. This can be done by concentrating on
also reducing hazardous fuels to acceptable levels. It washe fuel complex without regard for the ecological
only after managers started implementing long-duration consequences of the treatment. Constraints on prescribed
prescribed burns covering several thousand hectares thaburning, imposed to minimize smoke impacts, impacts to
they started to understand the degree of variability in fire cultural resources, impacts to visitor use in wildlands, and
behavior and effects that were both inevitable and desirabldmpacts to wildfire suppression readiness, are likely to
in trying to reestablish natural fire regimes. That variability continue to increase, especially as the population continues
increased the risks and potential liability of burning, and hasto move into the wildland-urban interface and parks become
produced a growing conflict between hazard fuel reductionincreasingly isolated ecosystem remnants.

1 An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2Fire Program Planning Manager, USDI National Park Service, National
Interagency Fire Center, Branch of Fire and Aviation Management, 3833
Development Ave., Boise, ID 83705.
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Prescribed Burning in the 21st Century:

The Role of Fire Planning
Jay Perkins 2

Abstract: Planning is an essential step in the process of getting fire Landscape Analysis and Design

“back into the ecosystem.” The public needs to understand that fire . )

is necessary for a healthy ecosystem and an essential ingredientin ~ The purpose of the Landscape Analysis and Design
ecosystem management. The hazard of high fuel accumulationdLAD) process is to provide a means by which forest
coupled with risk of fire starts must be portrayed so that the public landscapes can be understood as ecological systems, and to
understands what will happen when the next wildfire burns in our yse this knowledge to help shape the landscape patterns
backyard. Decisions will need to be made so that the hazards willcreated through National Forest land management activities.
be mitigated and areas prioritized for treatment, despite limited gjiq jg recognized as an essential component of the Klamath;
budgets. All professionals, and the public, too, who are working to hence, fire is a primary element in the planning process.

find the answers to healthy forests must work together to under- The or is intended vehicle for implementation
stand the role of the disturbance processes at work. Fire is a key € Process is intended as a venhicle 1o piementatio

disturbance that must be considered in practically every landscape®f forest planning direction while ensuring the ecological
health of the resources. It provides the link between the

National Forest Management Act (NFMA) and the National
Environmental Policy Act (NEPA), by providing a method
he future is now. We must plan to obtain funding to for defining the desired condition of a landscape and
implement the ecosystem management projects.identifying opportunities to achieve and perpetuate the desired
Conceptually, we have made tremendous progress. Beforéandscape character as portrayed in the Land Management
ecosystem management became the current managememlanning (LMP) document.
operating norm for the USDA Forest Service, pioneers in
the use and importance of fire blazed the trail. Those of. usSummary of the LAD Process Steps
who will carry the ecosystem management torch must give
thanks to the pioneers, such as Dr. Harold Biswell for his  The first two steps in the process are designed so that
work in the California Sierras and Bob Mutch for his work the landscape is described in the context of ecological
on prescribed natural fire in the White Cap Wilderness in thestructures and functions. In the first step, the landscape
Bitterroot mountains of Idaho and Montana. elements are described in terms of the vegetative matrix,
Recently, the Klamath National Forest committed itself to patches, corridors, and patterns. In the second step, the
determining the meaning of ecosystem management andecological phenomena (referred to as flows) that move across,
preparing the Forest for the 21st century. Landscape Analysisor interact with, landscapes are identified. Fire, wildlife,
and Design is the process that was developed because fireBumans, and water are some examples of flow phenomena
analysis fits comfortably within it. The key to fire's future that operate at a landscape scale.
success is the incorporation of fire planning processes within ~ Step three provides a sense of the complexity of the
the context of ecosystem management—not as a separate procesg@ndscape by describing the interactions of the flows with
Predicting or projecting the future is a tremendous the individual landscape elements, as well as the landscape
challenge. The technology age is expanding rapidly. CurrentPatterns. Individual flow phenomena have a specific way of
research in modeling stand dynamics in conjunction with interacting with the landscape elements, and the landscape
different fire scenarios will strengthen our ability to understand Pattern in aggregate. This interaction provides insight into
complex systems. The fire analysis used by the Klamath ishoW the landscape functions as an ecological system.
part of the Landscape Analysis and Design process. The Step four provides a framework for defining sustain-
Klamath is confident that this approach will be useful in the @Pility. Landscapes are not static; disturbance processes are
future and can adapt to changing science. an mtegrallfgctor in ecosystem sustainability. Characterizing
This paper will discuss the use of the Landscape AnalysispaSt conditions, processes that have created the present

and Design process used on the Klamath National Forest conditions, and processes likely to affect future conditions
" provides a sense of the range of variability.

In step five the desired condition is defined by first
establishing the landscape patterns and objectives found in
the Forest Plan. The applicable standards and guidelines are

'An abbreviated version of this paper was presented at the Biswell evaluated in the context of the historic range of variability
Symposium: Fire Issues and Solutions in Urban Interface and Wildland defined in the previous step. The resulting desired condition
Ecosystems, February 15-17, 1994, Walnut Creek, California. - .

?Fire Planning Specialist, Klamath National Forest, USDA Forest Ser- €NCOMpasses understanding of ecological processes at work,
vice, 1312 Fairlane Road, Yreka, CA 96097. as well as management direction.
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Finally, step six identifies possible management the fuel model map after initial field review;
opportunities, by contrasting the existing condition to the combines fuel model with topographic features
desired condition. Potential opportunities that achieve desired of slope and aspect to show hazard potential.

condition objectives are delineated. The outcome of the  Additional maps that will be of use throughout the
process provides a purpose and need for implementation oprocess include:

individual projects designed to achieve, or maintain, the » Geohazard map—An LMP product or district
desired condition of the landscape. This process can serve as product in areas where additional field review has

a catalyst to identify a full range of resource opportunities; been accomplished.

by reducing functionalism, planning efforts are better e Order 2 Soils—Particularly helpful if regen-

integrated to provide a balance of resource outputs. erability or productivity is a concern; LMP
information could be useful in a gross scale for

Scale of the Landscape Analysis identifying unsuitable or incapable grounds.

e Plantation map—In landscapes with higher
Because the analysis process encompasses areas roughly  proportions of managed plantations, silviculture
between 10,000 and 100,000 acres, the level of detail will be background information is a useful tool.
general in nature but considerably more detailed than the analysis ~ The initial planning meeting should identify resource
that led up to the Land Management Planning document. Thisconcerns specific to a landscape; including wildlife use, unique
assessment of the landscape conditions serves to refine théatures or habitats, human use patterns, or sensitive resources
desired condition from the LMP, while defining management (i.e., sensitive plants, soils, or cultural resources). Additional
concerns and issues before initiating the NEPA process. needed map layers will be determined from this initial meeting.
The analysis record serves as a source document fofThis meeting should be scheduled well in advance of the
general characterization of landscape conditions andanalysis process to provide sufficient lead time for data and
interactions. It can be used during the NEPA process to providemap preparation. This meeting is crucial also so that the first
a framework for the generation of alternatives, and may makesteps in validation of map outputs can occur.
recommendations where additional information and data are
needed to assess environmental consequences. Although Fagm Composition and Function
more detailed analysis may be necessary for NEPA sufficiency,
that analysis can be focused on project- specific issues and  The Forest has identified the need to provide consistency

potential effects in subsequent NEPA documents. to the process; hence, the formation of a core group. The core
group is composed of five people: a team leader, a writer/
Basic Information Needs editor, and three writers/specialists. This team goes to all of

the meetings irrespective of the Ranger District/landscape.
For every landscape, baseline information is necessary  Key to the process is the Districts’ involvement. In
to perform the analysis. Additional information that is needed brief, they are the owners of the process and need to be
will depend on the flows, uses, and functions characteristicintimately involved in the process. Much of their project
of each individual landscape. The baseline information funding will hinge on the outcomes of this process. The

includes: Districts provide the ground specialization and “resource”
» Land Management Plan map—Defines spatially area familiarization. They also provide a key District liaison
the management area allocations in each landscape.  to ensure the Districts’ needs are being met from the initiation
General knowledge of land allocations for adjacent of NEPA through project implementation.
landscapes is also necessary.
» Topographic map with transportation system— Fire Analysis
Serves as a point of reference for unique features
or areas of concern, as well as general orientation The fundamental information that is needed to analyze
of the landscape. wildfire susceptibility is an understanding of the fire
* Aerial photos—Serve as useful aids that show the occurrence and the fuels (vegetation) situation on the
latest flight lines as well as earliest photos; also landscape. With these two elements, plus a sense of the
show obliques, orthophotos, SPOT images, and historic role of fire in pre-fire suppression, we can gain
flight lines taken just before and after major events. an understanding of the susceptibility of the landscape to
» Vegetation map—(may be derived from timber fire and the likelihood of the severity of a wildfire when it
type or ecological type data). does occur.
* Fuel Model map—(forest crosswalk based on The elements of this fire analysis within the Landscape
timber strata characteristics). Analysis and Design process will center around the Klamath’s
* Fire Risk/Occurrence map—Based on Forest or most recent project, the Humbug landscape.
District information from fire history atlas. The Humbug landscape is situated due west of Yreka,
* Fire Hazard/Fire Behavior map—Developed from California and is administered by the Oak Knoll Ranger District.
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Fuel Modeling

The very first step is to characterize the fuels on the
landscape. As mentioned previously, one of the very first
LAD products is the preliminary fuel modeling map. This is
built from the timber strata map from the LMP database
through a geographic information system (GIS). A first
approximation fuel map is created relating timber strata to
fire behavior fuel models. Ground verification is the first

task by the LAD team because the resolution of the timber

strata is not always sufficient for the analysis. The fire

applied to make changes. Stands will require
further refinement to develop burning prescriptions
that will successfully achieve objectives of cleaning
up ground fuels or understory regeneration without
exceeding acceptable levels of mortality in the
overstory component.

Other Fuels Characteristics

A factor not tracked in Humbug is development of
understory. Presence of an understory component in sufficient

behavior fuel models characterize surface fires. If the firesquantities would create ladder fuels that contribute to crown
reach the forest canopy, then the understory needs to béire potential. This would place moderate hazard fuels (such
analyzed so that surface fires that reach the forest canopys 8 and 9) into higher hazard classes. This is an essential

are better understood.

The dominant fuel models in Humbug include:

 Fuel Model 1 (grass)—Globally changed to fuel
model 2, this model is still one of grass fuel but
with a tree or brush overstory. It mostly occurs
along the ridges of the landscape boundary. Fires
typically burn quickly in late summer.
Fuel Model 5 (brush)—Globally changed to fuel
model 6, these fuel models are difficult to discern
from the timber strata information. It becomes
imperative to field verify as these two fuel models
burn differently. Overall decadence in the brush
types indicate model 6 would be the best descriptor.
The brush patches would require more detailed
assessment before implementation of a prescribed
burning project. Fire can be fast and intense.
NCF (non commercial forest)—Without being
given a fuel model from the crosswalk, fuel model
6 best characterizes the NCF lands in this landscape.
Fuel Model 11 (slash)—Attributed to older
plantations (>30 years), this fuel model has fuel
on the ground—probably from management
activities. These had to be attributed on a polygon
by polygon basis through use of the stand record
card system or field verification.

General assumptions are:

» Thinned stands—Remained as fuel model 11
because thinning slash in untreated stands creates
a slash fuel model.

* Poorly stocked stands—Combined with fuel model
6 because the assumption is the brush component
is the fire carrier. For the most part these stands
are >30 years old, presumed brush with decadence.

» Adequately stocked stands—Combined with fuel
model 9 because we assumed the litter accumul-
ation is the fire carrier. Stands went into fuel
model 9 rather than 8 because the majority of area
had a high component of ponderosa pine.

» Timber fuel models (models 8, 9, and 10)—These
were left unchanged because they are highly
variable and no consistent assumption could be

USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995.

piece of information that needs collecting. Many current
systems do not adequately portray the understory situation.
This item must be improved in the future. Crown fires are
the most destructive and have a serious impact on many
wildlife species that are currently protected by the Threatened
and Endangered Species Act.

Fire Hazard/Fire Behavior

Fire hazard/fire behavior is a derived GIS layer that uses
a slope map, fuel model map, and fuel model to crosswalk a
fire hazard. The crosswalk is a way of entering a look-up
table for the GIS database. This crosswalk and subsequent
crosswalks will be used for building GIS layers.

Three slope classes are used, consistent with the slope
classes used in the LMP geologic hazard classification (0 to
34 percent, 35 to 65 percent, and >65 percent). The Digital
Elevation Model (DEM ) information could be used to make
different slope breaks if necessary.

Each fuel model/slope combination found on the
landscape is run through the BEHAVE fire behavior program.
This is a modeling program that uses fuel model, slope, and
weather parameters to predict fire behavior and resistance to
control for suppression purposes. The 90th percentile weather
from district records are used to model late summer afternoons
typical of late August and early September. These late summer
parameters are used because they are the ones that cause the
most intense problems, burn the most acres, and have the
most significant consequences to firefighting capability and
dramatic fire effects to other resources.

The final product is another crosswalk created within
the GIS database in which flame lengths and rate of spread
are evaluated to determine resistance to control. BEHAVE is
used to build this crosswalk outside of the GIS system
because this capability is not yet available. The output is a
rating of low, moderate, or high fire hazard/fire behavior:

« Low—Flame lengths less than 4 feet and capable of
direct attack fire suppression with hand crews.

* Moderate—Flame lengths of 4 to 8 feet and capable of
direct-attack suppression efforts with equipment, dozers or
engines. Hand crews are not effective for direct attack
suppression efforts. Rates of spread greater than those that
the handcrews can contain in the low category.
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« High—Flame lengths greater than 8 feet and require \What Is Next
air support or an indirect attack method of fire suppression.

Although flame lengths are generally used to define Evaluation of the various resource values and objectives
hazard, some fuel models will have low flame lengths but along with the wildfire susceptibility matrix can be used to
extremely rapid rates of spread, which will place them into a develop a fuels management plan that can best achieve the
higher hazard class. For example, in Humbug, fuel model 2desired condition for the landscape. Because all areas cannot
is a grass/low brush fuel model that never exceeds 4 feebe treated at once, efforts may be focused on areas of greatest
flame lengths, but the rate of spread is 114 chains per hourtisk to wildfire. The fire maps can also be overlaid with
This exceeds the ability of hand crews, or equipment, for other resource concern areas for the line officer to evaluate
direct attack without air support. priority areas.

The derived layer incorporates the information into a Other uses of these resources include:
spatial display of hazard assessment for the landscape < Budgeting and identifying needs for priority work,

providing the link to risk and the resource values. especially those that can meet several objectives in one treatment.
e Using the products of the system for educational
Fire Risk/Occurrence purposes to display the importance of incorporating fire
into the ecosystem.
This map is based on Ranger District and National » Demonstrating that more firefighting resources will

Forest fire atlas information. We are still working on getting not provide the desired output. Fire needs to be an ally in the
this fire history process totally automated. The map displaysmanagement of ecosystems.
location of starts over a 60 year period for the Humbug

landscape. Summary
Fire risk is based on the number of fire starts per 1,000
acres. Included in the calculation are the number of fire In addition to the fire planning process, we need to

starts, number of years of historical information, and numberaddress other issues as well. For instance, budgeting processes
of acres involved. The value derived corresponds to amust align themselves with the task of implementing
likelihood of fire starts per 1,000 acres. The risk ratings and ecosystem management. If Forest Service budgets remain

range of values used in the assessment include: resource-oriented, our publics may not be convinced that we
» Low Risk = 0 to 0.49—at least one fire expected every intend to change our way of doing business.
20 or more years per thousand acres. In addition, dynamic fuel modeling will need to be
» Moderate Risk = 0.5 to 0.99—at least one fire expectedintegrated with temporal vegetation modeling. Traditional
in 11to 20 years per thousand acres. fuel modeling will have to change concurrently because of
 High Risk = >1.0—at least one fire expected in 0 to 10 the greater need to study fuels vertically as well as horizontally.
years per thousand acres. Planning processes must follow the intent of NEPA and
be implemented in an interdisciplinary fashion. Fire planners
Potential Wildfire Susceptibility must share their knowledge of fire effects and fire dynamics

so that we can have a better understanding of all of the
This is the end product of the assessment. By interrelations that occur on a landscape. The search for
incorporating hazard and risk, a matrix is developed thatknowledge must continue and that knowledge must be shared.
displays the likelihood an area will be affected by wildfire.
The output is a tabular report identifying the number of acresReferences
in each category, and a spatial display generated by a GIS:
Diaz, Nancy; Apostol, Dean. 1992orest landscape analysis and design:

Potential Wildfire Susceptibility Matrix a process for developing and implementing land management
Hazard | Risk objectives for landscape patterns USDA Forest Service: Pacific
- Northwest Region; R6 ECO-TP-043-92; 94 p.
| Low | Moderate | High USDA Forest Service. 199Dur approach to sustaining ecological
Low | 1 [ 1 | 2 systems USDA Forest Service: Northern Region; R1-92-23; 26 p.
Moderate | 1 | 2 | 3
High | 2 | 3 | 4
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Prescribed Burning in the 21st Century ‘!

L. Dean Clark 2

Abstract: General Helmut Von Moltke defined strategy as “the on control of the timing and rate of progressive ignitions, or
practical adaptation of the means placed at a general’s disposal tfiring. Fire as a tool is used only as a last resort.

the attainment of the object in view.” Three strategies are needed  Qur transformation of this landscape compels a
for a proactive posture of fire management in the 21st century. Thgedefinition of our prescribed fire strategies. Suppression

first is to improve positional defenses of human values at directyon6 5 5 defensive strategy. For fire suppression we must
risk of fire loss. This strategy addresses primarily fuels manage-

ment at the interface. A second strategy is to improve safety anoconfm.eb’ gogtam’ and ZOHUOL them. ﬁNPS 1991a). For
cost effectiveness of fire management activities on the exteriorP"€SCroe urning we depend on either management or

lines where rural and resources economics are the human values Agtural ignition. If tactics derive from strategy, then how do
risk. The third strategy involves the dilemna of cost effective W€ reconcile our actions to our policies?
wilderness fire management programs faced by land managers to  Fire suppression works most of the time, but does not
improve command, planning, logistics, and financing of interior work all of the time, particularly during the dry and windy
line prescribed fires (within administrative boundaries of public extremes of a site’s environmental range of conditions. During
lands). these times fire is the enemy; it can become the fire demon.
We often must abandon exterior attacks upon fire flanks and
must defend positions of developed properties. We are duty-
I met Professor Biswell at Pinnacles National Monumentbound to do so. The reassignment of firefighting resources
after he had written a USDI National Park Service (NPS)to the protection of human life and property further
prescribed fire plan for that unit (Biswell 1976). My job was complicates the control problems by an ever-widening
to implement that plan. Professor Biswell gave me a little perimeter of uncontrolled fire. The command and operational
advice at the Pinnacles before doing the controlled burningdifficulties in these tactics are a recurring problem (Phillips
there: “Talk with the local ranchers—listen to what they 1971, USDA-USDI Task Force 1989).
have to say.” My attention was turned to the winds (Schroeder ~ We lack unified strategies to focus our uses of fire in
1961). other than suppression modes. General Helmut Von Moltke
| presume to speak for those whose tongues are still. Fodefined strategy as “the practical adaptation of the means
I have followed their paths and the ancient paths beforeplaced at a general’s disposal to the attainment of the object
them. These words you may regard as an echo. An echo df view.” Our lack is coordinated prescribed fire action on
what the winds have whispered to me. Because to understanithe offensive end. We can take the initiative and use time to
the essential nature of fire, you méestlthe winds. Foritis  our advantage. The firefighting tools and equipment we can
by such means that fire will return to where you stand andbuy are stronger, and more powerful than ever before. Our
listen. The “Cat-faced” trees are also a clue in my woodstools, and therefore our tactics, are evolving. But even with
(Swetnam and others 1989). limited resources we can at least apply a limited aim strategy:

Our cultural focus with fields and fire is that we will for example, fuels management on key geographic positions
stop the fire if we do not want it or prescribe it as a treatmentwhen the weather elements align to our favor. The principle
We prescribe a fire. An interesting story is the one that theis to change weak fire defensive positions into strong (or
ancients of this land held, that Fire is in the Wood (Clark anchor) points at times of advantage to a site’s fire potential,
1953). At the right time, by and by, it was let out. It went on such as doing “off-season” controlled burning. As General
and on that way for a long time. The fires started one way orPatton used to say, “A good plan in time is better than a
another. The fact is fire was here, is here, and so are we. perfect plan that is too late.”

What should be the form of these fires? Currently, we The integrated STRATEGY | propose is a simple
have two choices. Our direct defensive strategy (Clar andsynthesis of three common strategies for prescribed fire
Chatten 1966) is to keep to a minimum the number of acresnanagement application. The use of these three strategic
burned and the extent of property and human losses. Therofiles can provide priority and essential flexibility for
chances of success for our indirect offensive strategy dependny jurisdiction to integrate with the suppression and
prevention programs for more effective wildland fire
management. The strategies serve equally well for

1 An abbreviated version of this paper was presented at the Biswell suppression or for prescribed fires.
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2 Chief Ranger, Chiricahua National Monument, USDI National Park
Service, Dos Cabezas Rt., Box 6500, Wilcox, AZ 85643.
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Positional Defenses presuppression plans and can be prepared as contingency
for planned or even on-going prescribed fires of concern to
This strategy directly protects life and property from managers. Powerful new tools using remote sensing
fire. Tactics for this strategy are the most varied, and by thetechnology can help managers identify realistic fire
topography of most human developments, machine- management planning units based on fuels and projected
accessible. The objective is to reduce fire hazards neafire behavior.

properties that are at risk to fire loss. The California Public The concept of fuelbreaks as a pre-attack measure for
Resources Code 4291 specifies a vegetation clearance aroungtea fire protection can be beneficial (Green 1977).
structures in the wildlands. The rule is 30 feet or more and if Fuelbreaks emp|aced upon geographic features such as ridges,
uniformly enforced, it would work to reduce wildfire losses. particularly along administrative unit boundaries, serve dual
This tactic can be done by anyone or by any public entity onpurposes. The access to fires is at least safer for firefighters,
owned lands, not just in California. as well as being a clearly defined edge of a management unit
Many common problems of wildland fire protection or a jurisdiction such as at Whiskeytown National Recreation
occur on a small scale that can be solved before a W“dﬁreArea, and on the Stanis|aUS, Sequoia, and Sierra National
(Moore 1981). The image of a design of concentric circles, Forests. A successful example of this principle working in
or ellipses, can be applied to fuel reduction areas aroundpractice was on the “Powerhouse” fire on the Sierra National
structures, or developments, as fire protection buffer strips.Forest in 1989. A flank of that fire was contained when it
This protection concept can apply to timber plantations, burned into Jose Basin, a part of of the “Sugarloaf’ type-
recreation sites, historic, natural or cultural resources asconversion project from the 1960's.
well. The widest, or deepest, strips of modified vegetation  Area conflagration control and wildfire reduction on an
would be in the upwind, or to the downslope sides of the area could be improved by treating the areas contained
values at risk to fire. within the fuelbreak perimeters with controlled burning such
The limited aim of this strategy is to turn the most as on the “Grindstone” project on the Mendocino National
vulnerable flanks of wildland exposures into positions of Forest. There are a multitude of resource benefits from such

defensible space under the worst case conditions expecte@rograms on public lands in addition to fire hazard reduction.
for a site. Use of public labor crews may be an option for

some areas. Interior Lines

Exterior Lines Interior lines as a strategic concept applies primarily to
large blocks of public lands. Areas that have few high-value
Perimeter fire control is the basic tenet for effective economic elements, and have high ecological significance,
wildland fire suppression (Brown and Davis 1973). It is a such as wildernesses, parks, and monuments, are logical for
lawful assumption for controlled burns. The basic principle applications of large-scale prescribed fires. Indeed, both
to this direct strategy on the exterior line is to contain a fire. Sequoia-Kings Canyon and Yosemite National Parks have
Wildfire losses will be held to the minimum through timely peen at the vanguard of the use of fire as a tool in ecosystem
and effective suppression action consistent with values atrestoration and maintenance. Several Forest Service
risk (USDI 1990). This strategy generally protects life and wildernesses such as the Selway-Bitterroot, and the White
property indirectly by stopping the spread of a fire. Cap in Montana are active with prescribed natural fire (PNF).
The defined perimeter of each prescribed burn is the  wilderness should permit the role of natural processes
line of “control” beyond which the fire is no longer controlled. to the fullest extent possible without interference from man.
Currently, therefore, each controlled burn is an exterior line yet each wilderness fire must be guided by a plan! We
action with all of the associated expenses. should plan the fires to our capacities, for instance, scheduling
Cooperation between neighboring agencies to agree uponhe ignitions in certain areas, at certain times where natural
joint project areas on mutual boundaries can serve to “dissolve’ignitions and suppression activities have resulted in

administrative boundary lines. An example of this planning unprecedented fuel accumulations. The strategy of the interior
concept is the joint NPS-USDA Forest Service Lassen Park-line has a broad scope of application in the medium sized
Caribou Wilderness Fire Management Plan recently re- and smaller units of the public lands. The use of an interior
approved by Lassen National Forest and Lassen Nationaline strategy will work, but some objectives and procedures
Park. Others are in development throughout the west. need to be refined. On the interior lines of remote areas, the

Convergence of planning for wildfires and prescribed ecological processes may be served within the span-of-
fires can use existing escaped fire situation analysis (EFSA)control of modest-sized forces, by using moderate burning

format as a basis for safer, more cost-effective resourcesonditions, with some time allowed to do the job patiently
decisions. For multi-jurisdictional situations, the documents and carefully.

must reflect the unified command structure of the planned Formation of mobile tactical teams of specialized fire
incident, and thereby provide strategic agreement in advancenanagement resources able to move from job to job as
of the inevitable need. These are “pre-attack” fire reinforcement (butnot replacement) to local fire forces
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could enable this work. Simplified command, operational, My thesis is that tactics derive from strategy and our
and administrative procedures could empower the field fire strategies are deficient. | have proposed an integrated strategy
commanders. Most of the NPS areas in the western Unitedor prescribed fire management actions. Interior line actions
States have comprehensive fire management plans preparedivait refinements of strategic interagency cooperation, and
and on file (NPS 1992). Working strategies are lacking, our resolve to act. | have the patience to wait, but the
however, as well as essential resources and field flexibility.problems are not going away. And the fire is still in the
Many opportunities exist for human-ignited prescribed fire wood. The decisions must be on the ground and in time to
programs in smaller wildernesses. Thus, many of the presentvork well. We must do fire work like we walk, a step at a
difficulties with naturally occurring prescribed fires may be time. For the winds will return where | walk. It is not if, but
resolved. Smoke management can be a protracted problemhen, the fire shall return, and return once again.

for small areas, too.

_ _ References
Point/Counter-Point

Brown, A.A.; Davis, K.P. 197Forest fire: control and use New York:
Legal issues surround the use of prescribed fire in the MclffaW'H'g 5600" Co.; 686 p. nt e e |
next century. Guidance in the form of United States Code®'SWe!l: H-H. 1976A management plan for restoring fire in chaparra
. . . at the Pinnacles National Monument San Francisco, CA: USDI
(18 USC 1855, 1856) covers issues such as fires kmdled, left  National Park Service; 32 p.
unattended, or unextinguished by Federal agencies (U.Sclar, R.C.; Chatten, R.L. 196@rinciples of forest fire management
Code 1982). The internal administrative discussion about Sacramento, CA: State of California; 272 p.
prescrlbed f”'eS, the external regulatory Cllmate’ and Clark, E.E. 1953Indian Iegends of the Pacific Northwest: How coyote
interagency distrust following Yellowstone 88 all combine ~ Prougntfire to the people, and how beaver stole the fireBerkeley,
. CA: University of California Press; 187-192.
to deflect attention from the focus of the IC/burn b_OSS to the Green, L.R. 197Fuelbreaks and other fuel modification for wildland
forces that make or break successful fires on the fire ground. fire control. Agric. Handb. 499. Washington, DC: U.S Department of
Land managers are well-advised to await a wildfire rather  Agriculture; 79 p.
than bother with all of the prescribed burn risks and headachedvioore, H. E. 1981Protecting residences from wildfires: a guide for

Individual commitment must be to a shared responsibility ~ fomeowners, lawmakers, and plannersGen. Tech. Rep. PSW-50.
. Berkeley, CA: Pacific Southwest Forest and Range Experiment Station,
(Mutch 1977) for total fire management.

- . . . Forest Service, U.S. Department of Agriculture; 44 p.
Mobile Tactical Teams” that are specially trained and mutch, R.W. 1977Fire management and land use planning today: tradition

equipped to initiate and see through prescribed burning and change in the Forest Serviceln: Western Wildlands, Vol 4 (1).

projects (USDA_USD' 1989) may encounter Several barrlers MiSSOUIa, Mt: School of FOreStry, UniVerSity of Montana; 37-43.
- - : Phillips, C.B. 1971California aflame! Sacramento, CA: California Division
Most are fiscal and administrative concerns. ’ '

. . . of Forestry, 1970 September 22-October 4; 73 p.
Dr. Biswell once stated that fire control agencies should Schroeder, M.J. 196 Down-canyon afternoon winds Bull. Amer. Meteor.

balance the money used in the fire program in thirds: soc. 42 (8): 527-542.
suppression, prevention, and controlled burning. This ideaSwetnam, T.W.; Baisan, C.H.; Brown, P.M.; Caprio, A.C. 19
did not really work. Perhaps the concept could be applied in history of rh)_/olite canyon, Chiricahua National Monument Fina_ll
reverse. “Base” fire management funds “saved” by efficient Re_port, Chiricahua National Monument; Tl:ICSOI’], AZ: University of
. . . . . Arizona, Laboratory of Tree-Ring Research; 38 p.
operations could be designated for prescribed fire operationSyiteq states Codes. 1982. Office of the Law Revision Counsel of the

if such operations have been targeted in a plan. This approach House of Representatives Containing the General and Permanent Laws
is an incentive to save funds to get more fuels/vegetation of the United States, effective January 14, 1983. Title 16 Conservation
work done. and Title 18 Crimes and Criminal Procedure, and Appendix. 679 p.

. . . Washington, DC: Government Printing Office.
We do need §en3|ble and sustainable fundlng .Sources t8SDA-USDI Task Force. 1989. Interagency Fire Policy Review Team
pay for the integrity of natural processes. A potential source Report, Washington Offices, Washington D.C.
is a percentage of the Land and Water Conservation FUundjspi Bureau of Land Management. 1990. 910 DM 1 Wildland Fire
(P.L.88-578, September 3, 1964, and as amended) in Suppression and Management Program; 1990 March 29; Washington,
proportion to wilderness use for the NPS, the USDI Bureau SD-C-i Govelmmekmsp””_“”g %f;'ce- S Bideline: Widland fi
of Land Management (BLM), and the USDI Fish and Wildlife ?n'a'::ggginfs\;ash?r:;'t%?écla NPS-Glideline: Wildland fire
Service (FWS)' The Forest Service m'ght assess a SpechUSDI National Park Service. 1992Vildland fire management plan:

user fee permit for each wilderness entry. Chiricahua National Monument. Wilcox, AZ; 91 p.

USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995. 77



78

USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995.



ConNcurreNT SessioN [l—Urban Interface Topics

USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995.

79



80

USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995.



The Biswell Symposium: Fire Issues and Solutions in Urban Interface and Wildland Ecosystems Concurrent Session Il

Use of Class A Foams on Structures and Wildlands 1
Paul Schlobohm 2

Abstract: The increase of homes in wildlands indicates a signifi- Presuppression measures, such as creating defensible
cant change. The build-up of fuels around homes and in wildlandsspace and fireproofing exposures, are significant steps to
over time also indicates change. Resistance to change, howeverprotecting structures from wildland fire. But, once a fire is

remains the norm. Fires get worse, but plain water continues to berapidly approaching and embers are flying everywhere, there
used for fire suppression and property protection. With Class Ais only time for protection activities

foam, the objectives of protection are to wet the exposure rapidly, The fact is suppression and protection are relied upon

creating a heat sink, and then leave or apply elsewhere while th% Idland-urban interf fire. Certainl i
foam remains behind. This foam can be generated in low-, me- or every wildiand-urban intertace fire. Lertainly, not every

dium-, and high-expansion forms. Class A foam can be applied Structure can be safely defended from fire, but we have to do

from pump-and-roll monitors, large water capacity structure pro- OUr job better in the face of ever-worsening situations.

tection engines, small home protection units, aircraft and conven-

tional hose lines. Foam hgs _been successful_ly applie_d to _savevvhy Foam?

structures threatened by wildfire and to contain prescribed fires

near valuable resources. As developed at this time, durable foamis  pgssibilities for change begin with that old standard—

capable of remaining in place as a barrier to fire for 24_1 to 48 hours.main water. The idea is not to replace it—for water has great

Class A foam technology offers an effective tool to improve the o nyiia| for suppression and protection—but rather to improve

use of water for structure and resource protection. it. When a surfactant like liquid dish soap is added to water,

water loses its surface tension and gains an emulsifier, allowing

rapid wetting of Class A fuels. Without the surfactant, water
hange is constant. For instance, the landscape haslings to itself and runs off fuels to the ground. Some fuels,
changed, and in rural areas, homes have been builtlike cedar shingles, naturally shed plain water. Wetting fuels

increasing the fire protection problem for these areas. with plain water requires time and large quantities of water.

In suburban and rural areas, canopy trees grow, theA traditional way to counter this dilemma while protecting
understory and brush grows, limbs and leaves fall, and fuelsstructures is to maintain a stream of water on the exposure
continue to build up. Residents prefer the ambiance of thickwhile it is threatened.
vegetation surrounding their property rather than an occasional  The combination of water and a Class A foam surfactant
blackened slope from a fuels-reducing prescribed fire. Fuelis called “foam solution” and acts like a high-performance
loading and fuel models continue to change. wet water. All of the water in the solution is immediately

In forests and rangelands, prescribed fire is increasinglyavailable for wetting. However, most wood fuels are not
restricted by impacts of smoke emissions and resourceable to absorb water all at once. The problem with applications
protection. Burn opportunities are fewer and, when they of foam solution is that they are short-lived. Wetting occurs
occur, sensitive resources, such as snags, often must bat the fuel surface, but no solution is left for further and
saved. The regulations by which we conduct prescribed firecontinued wetting. And the solution that cannot be absorbed
have changed. immediately runs off.

Each of these changes has increased the burden on our The rapid run-off of foam solution can be slowed by
fire suppression and protection technologies. Our job keepsadding air and creating a foam. Foam can hold the solution
getting more difficult to perform. The only thing that does in place until it is absorbed by the treated fuel.
not change in the fire service is our resistance to change. For Foam also provides a visual reference for an application.
centuries, plain water has been accepted as the primary fire& specific depth of foam can be applied. With foam solution,
extinguishing tool for all Class A or natural fuel fires. Perhaps it is difficult to know if any has been applied and if that
some time ago this practice was sufficient. Given the annual@mount is sufficient. As long as foam is visible, the fuel
parade of wildland-urban interface examples of how the fire P€low the foam is not drying out. Fuels wetted by non-
service has not kept up with the fire problem, it is time to re- aerated foam solution begin to dry immediately.
examine how we do business.

Structure Protection

The spread of fire from house to house is primarily
L An abbreviated version of this paper was presented at the Biswellbecause of wind-borne fire brands and radiation. A fire that
Symposium: Fire Issues and Solutions in Urban Interface and Wildland starts on a roof begins as one or more very small fires. The
Ecosystems, February 15-17, 1994, Walnut Creek, California. . . . . .
2Fire Management Specialist, USDI Bureau of Land Management, Na- Stru.Ct.ural protection ObJeCtlv_e with Class _A _f_oam Is to
tional Interagency Fire Center, 3833 S. Development Ave., Boise, ID 83705.SUfficiently wet exposures to withstand these ignition sources.
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A wet house becomes a heat sink, effectively forcing brandsPrescribed Fire

and flames to spend their energy on drying rather than

igniting the house. An application of foam buys time while Foam is making water a more effective tool for prescribed
the fire front burns around and past the structure. And it doedire. Foam is used to create fuel breaks and burn unit
this without the need for continuous application. boundaries, to protect important resources within the unit,

Because foam is effective well after application, the fire and to reduce secondary smoke emissions. The objective of
apparatus and crew can move on and treat other structures duel break and resource protection applications is similar to
leave the area if necessary. The opportunity for multiple- that of structure protection: to raise fuel moisture and create
structure applications has led to the development of apparatug@ heat sink until the ignition threat passes. With smoke
designed for rapid and continuous foam discharge. Thesgeduction, the objective is to turn black to white, to cover the
wildland/urban interface foam engines carry 1,000 to 3,000 entire burn area as quickly as possible.
gallons of water and at least 40 gallons of foam concentrate.  In many fuel types, foam is being used as a fuel break,
They are plumbed to deliver compressed air foam throughsometimes as a “light hand on the land” approach in place of
monitors or side ports. During pump-and-roll they can deliver fire trail cut by machine or hand crew. A single foam trail,
the water flow at which the pump is rated. Using the made from a hoselay or during pump-and-roll, becomes an
compressed air foam system this type of engine can discharganchor or boundary from which to ignite a prescribed fire
at least 100 gallons per minute of water as foam for exposurearea. Wide holding lines are created by firing out between
protection a distance of 200 feet. The large water capacitytwo foam trails. High— (over 200:1) and medium- (20:1 to
and the flow-conserving use of compressed air foam means200:1) expansion foams are being used to create fire trail
these engines often will be pumping off the same water loaddownhill from ridgetop to draw. No long hoselay plumbing
long after conventional Type 1 engines have run out of wateris necessary to create the barrier; a river of foam slides
and hydrants have lost pressure. downslope from the nozzle.

Although this type of apparatus has been in great demand  Special resources, such as wildlife corridors, are being
for structure protection over the last few years, such anProtected from prescribed fire with appropriate foam
engine is not necessary for success with foam. Anything@pPplications and ignition techniques. Low-expansion
that can deliver water can also deliver foam. The common(COmpressed air or aspirated) foam is applied to tree trunks,
fertilizer canister filled with dish soap and attached to a c@nopies, and other long-distance exposures. Medium- and
garden hose can be effective. Several commercial homd'9h-expansion foams are applied to the surface and ground
protection units are designed for foam use. On fire apparatusfumS .arou_nd.the exposed resource. Ignition is timed to the
foam concentrate can be added from a proportioner plumbe ffective ".fe“.”.‘e of the fqam. .

) ) . X After ignition, foam is being used to suppress smoke
into the water line or dumped into the engine water tank. ith a tactic called Rapid Mob- Rapid Mob-up is the
Aspirating nozzles will make foam at the end of the hose.WI : P! P-up. P! P-up 1

c d air f ¢ i f th h th application of a blanket of foam over the entire burn area as
ompressed air foam systems Wil pump foam through e, ager ignition as possible. The blanket of foam effectively

| : : ) mothers the residual fire, cutting off secondary smoke
the air comprgssor. Rotor- gnd fixed-wing qwcraft create production. Solution draining from the foam works to
foam by dropping foam solution through the air. extinguish the fire before the fire becomes deep-seated.
Smoke venting through the foam blanket indicates areas of
Extinguishment heat that will require more firefighter attention. This technique
has been effective at reducing smoke emissions, firefighter
For those structures that become involved and for gainingsmoke exposure, and mop-up costs. The long discharge of
control over the adjacent wildland fire, foam is again an compressed air foam and the long downhill flows of medium-
improvement over plain water. Water is primarily effective and high-expansion aspirated foam have helped make this
at suppressing open flame by cooling. Foam solution changegactic practical.
the structure of water so that water is more completely used
for heat absorption. The thin films of foam solution, which Dyrable Foam
are the bubbles in foam, expose a greater surface area of
water for absorbing heat than solid streams or drops of  Class A foam products in use today are, in part, synthetic
water. The amount of water in the extinguishing foam can behydrocarbon surfactants. Much like liquid dish soaps, these
adjusted to meet the heat output of the fire, also known as theomponents produce the rapid drainage and extinguishment
critical application flow rate. Flame knockdown is often properties exhibited by Class A foam. These surfactants are
immediate. The clinging nature of the foam structure works also the reason that Class A foam is short-lived. Relative to
to suppress vapors and eliminate smoke. Improved penetratioother foam, such as protein foam, Class A foam is a poor
of water reduces hold-over fires. More complete utilization foaming agent. The longest time one can expect it to be
of water results in reduced water damage inside structures.visible in hot, dry conditions is about an hour, and usually
much less. The success of Class A foam in structure and
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resource protection has been largely because of wetting andnd each one has a place in a foam use strategy. Low-
good timing, not longevity. Sometimes during structure expansion foam is needed to reach long distances. Compressed
protection, foam must be reapplied because the impendingair foam offers lighter hose weights, and medium- or high-
fire has not yet arrived. The limitation for prescribed fire is expansion aspirated foam quickly covers ground fuels. Durable
that the unit may have to be ignited soon after foam isfoam holds water in place for a 12-hour shift. The ability to
applied. If winds aloft change and the burn must be postponedadapt water into the most appropriate form of foam for the
the foam applied is wasted. situation is important to successful foam use.

To address this short-useful-lifetime limitation of Class A flexible air strategy with foam is also possible, but
A foam, products with longevity, generically called Durable needs more development.The use of foam from rotor- and
Foam, are being developed. These foams will be created witHixed-wing aircraft shares the same advantages as ground-
the same equipment currently used to make Class A foam. Aapplied foam in comparison to plain water for protection and
durable foam will be able to hold water as a foam for 24 to 48 suppression in the wildland-urban interface. Development
hours. Prototypes are already capable of these lifetimes.  of tactics to coordinate air and ground foam apparatus/

Durable Foam will enable one application per structure, resources can lead to improved utilization of the technology.
well in advance of the fire. It will allow for one application
as the prescribed fire unit boundary, even if the ignition time Conclusion
is delayed 1 or 2 days.

Fire protection responsibilities are growing more difficult.
A Foam Use Strategy It may be time to change strategies to keep pace with the
changing fire scenario. One strategy for structure protection

Foam use can be as simple as buying concentrate, pouringnd prescribed fire is the use of Class A foam. In a wide
it into the watertank, and applying foam solution with variety of application schemes, Class A foam technology
conventional water nozzles. This is a good place to start.unlocks the full potential of plain water for fire suppression
However, foam may be formed from a variety of methods and protection.
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Structure Ignition Assessment Model (SIAM) 1

Jack D. Cohen ?

Abstract: Major wildland/urban interface fire losses, principally for 27 percent of the 1991 property losses (Karter 1992).
residences, continue to occur. Although the problem is not new, Thjs reflects the higher fire losses per residence for a WUI
the specific mechanisms are not well known on how structuressjre than for a typical residential fire. During a WUI fire,

ignite in association with wildland fires. In response to the need forignited structures typically result in a total loss. Recent
a better understanding of wildland/urban interface ignition mecha- media coverage of the October 1993 WUI fires in the Laguna

nisms and a method of assessing the ignition risk, USDA Forest " . . - .
Service Fire Research is developing the Structure Ignition AssessHilIS 0f southern California show standing houses adjacent

ment Model (SIAM). SIAM uses an analytical approach that re- 10 complete destruction—a sight typical to any WUI fire.
lates the potential for sustained structure ignitions to the location The increasing frequency of WUI losses and the intense
and characteristics of adjacent fires and the structure’s materialdestruction associated with WUI fires provide compelling
and design. SIAM’s ignition risk assessment is based on a worstreasons to mitigate the problem.

case estimate of the direct effect of flames leading to ignitions as  “wijldfire Strikes Home!” the document of the 1986
well as_ignitions from burning ember; (firebrand_s). Initial SIAM \w| meeting (Laughlin and Page 1987), recommends needed
result_smdmate th_at the flar_nes O.f b“.‘f.”'”g vegetation are nOtgre.aﬂyresearch for WUI fire problem mitigation. Many of the
effective in creating sustained ignitions. This suggests that fire- . . . .
brands and adjacent burning structures are significant causes Ogecommendat'lons Contlnug to be wablg.

structure ignitions. Current experimentation is directed toward * Managing hazards in an esthetically acceptable

verifying these SIAM results. manner
* More knowledge about the relation of building

design and clearance to fire hazards
* More knowledge about ignitions from wind
transported burning embers
» Techniques to evaluate and identify fire risk.
The Structure Ignition Assessment Model (SIAM) and
its associated research specifically address these issues.

Residential losses associated with wildfires first gained
national attention during the 1985 fire season in which
about 1,400 homes were lost. This condition has been called
the wildland/urban interface (WUI) fire problem and was
raised as a critical national issue at the Wildfire Strikes
Home conference in 1986 (Laughlin and Page 1987). Since . .
then, the WUI fire problem has remained prominent. [gnition Assessment for Improving
“Structures threatened” has typically appeared on fire situationStructure Survival
reports. Since 1990, California alone has suffered over $2.5 . S )
billion in residential property losses associated with wildfires. After a WUI fire, structure survival is visible in varying
These property losses principally occurred in residential degrees. This outcome can .result frqm .a.complex, interactive
areas that were within or adjacent to wildland vegetation. Seéquence of events involving the ignition and burning of
And the number of people who will live in or adjacent to vegetation and structures. It is accompanied by varying efforts
wildland areas has continued to increase, thereby furtheon the part of firefighters and homeowners to prevent further
increasing the WUI problem (Davis 1990). Without mitigation, Purning and extinguish the existing blaze. The development
the WUI fire losses are likely to continue or increase. of an assessment method requires an explicit description (at
The characteristic property losses during WUI fires are some resolution) of the processes involved.
very different from the average United States residential fire ~ Structure survival involves factors influencing ignition,
losses. The 1991 U.S. residential fire loss statistics (includingand given an ignition, factors influencing the fire suppression.
the Oakland fire losses) illustrate the characteristically higher Thus, structure survival assessments also require consideration
fire losses experienced during WUI fires. Of the 1991 U.S. of the suppression factors. Analysis reveals that the factors
total fire occurrences, WUI fires account for less than 0.6 influencing suppression are very dependent on the current
percent of the occurrences; however, WUI fire losses accounsituation at the time of the fire, thus making a prior description
of the suppression factors unrealistic (Cohen 1991). The
general process leading to structure survival or loss must
“pass” through the occurrence or nonoccurrence of an ignition
'An abbreviated version of this paper was presented at the Biswell(fig 1), Therefore, assessing the ignition factors for the purpose
Symposium: Fire Issues and Solutions in Urban Interface and Wildland . . - . . .
Ecosystems, February 15-17,1994, Walnut Creek, California. of improving ignition resistance can result in an improved
2Research Physical Scientist, Southern Research Station, USDA Foresthance of survival. SIAM depends on the ability to describe

Service, Southern Forest Fire Laboratory, Route 1, Box 182A, Dry Branch,the general factors that influence the potential for ignition.
GA 31020.
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The WUI fire problem can be examined on the premise
that structure survival is the essence of the problem, and
that structure ignition is the critical element for survival: suppression planning.
homes that do not ignite do not burn. SIAM addresses the ~ To achieve these applications, SIAM uses an analytical
potential for structure ignitions rather than the potential for approach to establish relationships between the structure
structure survival. design and the fire exposure that results in the assessment of
potential ignitions. Because actual fire conditions of a future
fire are unknown, worst-case assumptions are used. For
example, it is not known how and in what sequence the
flammables around a structure will burn; therefore, it is
|assumed that all flammables adjacent to the structure will
structure ignitions during wildfires burning in vegetation burn at the same time. If conditions are not well understood,

and structures. The model uses general descriptions of thé& '3"m2ﬁ2r§:sdefxn% (;Tglerr:;ssgaossrf ‘:23 égenc'gogé of

structure, the topography at the building site, and the potentlaﬂLI gmet phys ng used. becad

. . ) the various unknowns, SIAM rates only the potential for

fire characteristics around the structure to compute an index o e
SRR ; . . . structure ignition; it does not predict ignition.

of ignition risk. It is designed to provide a flexible approach

toward achieving residential fire safety by rating the potential A better understanding of the model's processes can be
- 9 y y rating P obtained by examining the components of SIAM from the
for ignitions based on a structure’s ignition resistance

. . . ; input of information to the output of the resulting ignition
characteristics and its potential fire exposure. Thus, risk rating fig. 2)
Pomeowntfars an,ld 'de\,/eloper's can t'rade off various design The SIAM model consists of six principal processing
eatures of a building’s exterior and its surroundings to meetSteps (items in the brackets refefitp 2):

fire-safe requirements. o _ , 1) [Structure Design, Topography, Fire Weather Severity,
SIAM is intended for the facilitation of improved fire Fuels, Expert Designated Fire Behavior]

safety as well as to identify potential wildland/urban interface SIAM inputs require the description of the structure and

fire problems. In its basic form, the model can be adapted t0sjte conditions, including a fire professional’s estimate of

a variety of applications ranging from single home assessment§iame lengths that are consistent with the chosen potential

to planned developments. The basic applications can includesevere fire weather conditions. The Structure Design inputs

« Ability of fire agencies to assess wildland/urban
interface fire risks for pre-suppression and

The Structure Ignition Assessment
Model (SIAM)

SIAM is designed for the purpose of assessing potential

 Establishment of fire safety requirements based
on potential ignition risk for a mix of factors.

* Integration of a resident’s exterior home design
and landscaping interests with fire safety
requirements.

« Integration of a developer's home and neighborhood
design interests with fire safety requirements.

relate to the general design, e.g., roof flammability, exterior
materials, windows, nooks and crannies, and exterior dimen-
sions. The Topography input refers to the degree of slope
and whether it is upslope or downslope from the structure.
Also included is the structure/slope set-back, i.e., the horizontal
distance between the structure and the slope. The Fire Weather
Severity is a selected level of weather conditions for planning
WUI fire safety. The inputs explicitly involve windspeed,

Structure, Site &
Fire Characteristics

Dam
Possible

not| effective

Figure 1 —Structure survival depends on factors influencing ignition
and factors influencing effective fire suppression. Regardless of the fire
suppression effectiveness, survival initially depends on ignition.

86

Expert Designated

Fire Weather Fuel
Severity | Fire Behavior L
E- FLAMES

.

HEAT TRANSFER| | Firebrands|

Structure|
Dr::l U':”B IGNITIONS
’ ~ IGNITION
RISK RATING

Figure 2 —The Structure Ignition Assessment Model (SIAM) uses the
inputs (double line boxes) to calculate the potential for ignitions from
direct flame exposure (Heat Transfer) and exposure to aerially trans-
ported burning embers (Firebrands). SIAM produces a dimensionless
ignition risk rating index, not a prediction of outcomes.
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temperature, and fine fuel moisture content. Implicitly, the spread are not calculated by SIAM—they are now direct
Fire Weather Severity guides the user in designating, and/oinputs. Through personal expertise and/or fire behavior
calculating, the fire behavior characteristics. The Fuels inputsmodeling, the user determines the fire behavior that matches
require the designation of the type of flammable material previously chosen fire severity conditions. This change has
(e.g., grass, shrubs, trees, wood piles, structures), theccurred because the application is largely out of context for
dimensions of its area, and its distance from the structureavailable operational fire models. The intent is to produce
The Expert Designated Fire Behavior includes flame lengthgreater model reliability by involving the user in the
and rate of spread if appropriate. These fire behavior inputsdetermination of the fire behavior characteristics.

can be calculated through the BEHAVE Fire Behavior

Prediction System (Andrews 1986, Andrews and ChaseExperiments in Support of Ignition

1989) and/or estimated experientially. Assessment Modelin
2) [Flames] g

On the basis of input information of the fuel type, the Several aspects of ignition require a better understanding
fuel locations and the fuel length/width dimensions, pefore SIAM can reliably rate ignition risk. These issues are
windspeed, topographic slope, and flame lengths, SIAM peing approached through experimental methods. Currently,
calculates flame size, flame angle, burning residence time an experimental examination is being done to better understand
and the structure’s exposure to flame radiant heating andhe effect of windows (principally window breakage) on
flame or convection column contact. potential ignitions. In conjunction with the window

3) [Heat transfer] experiments, the flame radiation heat transfer model and the

SIAM uses a physical heat transfer model to relate thejgnition model are being examined for their reliability. The
calculated flame characteristics to the radiative and convectiveexperimental work is not complete, but preliminary results

heat transfer. Worst-case assumptions are used for sucBuggest some important considerations.
items as the flame temperature and the flame/wall geometry.
4) [Firebrands] :
The firebrand exposure depends on the amount and sizédeOW Breakage Tests

distribution of the firebrands generated. Using physical  windows often fracture when exposed to a nearby exterior
reasoning and experience, a structure’s firebrand exposurgire. The structural fire problem regarding windows involves
corresponds to the type of fuel in the wildland/urban interface the fracture and subsequent collapse, in which an opening is
area and the general fire intensity. The type of fuel (e.g.,created. In the wildland/urban interface context, firebrands
grass, shrubs, trees, buildings) relates to the general size afre a very important structure ignition source. Experience
the firebrand, while the fire intensity relates to the fire’s indicates that any opening to the interior of the structure
lofting capability. increases the potential for ignition. In the context of SIAM,
5) [Ignitions] windows are an important factor principally if a fire exposure
An empirical ignition model (Tran and others 1992) is results in a window fracture and collapse, but without a
used to relate heat transfer to the potential for sustainectoncurrent exterior ignition, because the only effect of the
ignitions of wood. The assessment of the potential for fire exposure is to create an opening, and thus an entry point
ignition on exterior wood building materials depends on for firebrands. The experiments are designed to address the
the magnitude of the heat transfer, and the burning time.question of window collapse specific to SIAM needs.
Using physical reasoning, the potential for ignition by The window breakage experiments have been conducted
firebrands is subjectively related to the firebrand exposurein two phases. The first phase uses relatively small windows
and the structure’s exposed flammable nooks and cranniegxposed to relatively low heat fluxes (heat flux = energy/
and roof material. SIAM calculates the influence of firebrands time/area). The window pane dimensions measure .61 meters
on the ignition potential separately from the direct flame by .61 meters by 4.8 millimeters thick. A wooden sash holds
heat transfer influence. the glass panes in a wooden frame. Tests are conducted on
6) [Ignition risk rating] both plate and tempered glass types, and in single pane and
The assessments for ignition potential from direct flame double pane arrangements. The window heat exposures consist
heat transfer and firebrand exposure are subjectively combineaf average total heat fluxes of 9.3 kW/sq m, 13.6 kW/sq m,
for the entire structure. The final risk rating recognizes the and 17.7 kW/sq m for 300 seconds (kW/sq m = kilowatts per
potential interactions between structure heating (without square meter). The experiments use the USDA Forest Service’s
ignitions from flame heat transfer) and firebrand ignition Southern Forest Fire Laboratory’s wind tunnel facility and a
effectiveness. The final rating is a dimensionless quantity, propane fueled flame source.
linearly related to potential structure ignition (Cohen and Phase 1 has been completed. Preliminary results indicate
others 1991). significant differences between plate and tempered glass,
An important procedural change has occurred with regardand the potential integrity of double pane windows compared
to the determination of the fire behavior characteristics. Firewith single pane arrangementalfle 1). The results show
behavior characteristics such as flame length and rate othat for every test of single pane/plate glass, window breakage
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Table 1—Phase 1 window breakage results at its peak burning period, compared to 30 kW/sg m for the
Heat flux (kW/n?) lower intensity profile.
Glass type and arrangement 03 136 177 Although the Phase 2 testing has just begun, significant
: ' ' results have already been observed. The 50 kW/sgq m heat
flux tests resulted in glass breakage and virtually complete
Plate glass: window collapse. Immediately following the window collapse,
Single pane a4 4/4 4/4 wall ignition occurred followed by sustained burning. The
Double pane 30 kW/sq m heat flux test also resulted in glass breakage and
Outer pane 414 414 4/4 virtually complete window collapse, but without wall ignition.
Inner pane 0/4 3/4 3/4 Thus, these initial experiments showed that windows
Tempered glass: can be a significant factor for potential structure ignitions,
Single pane 0/4 0/4 0/4 by allowing interior firebrand penetration without the
Double pane occurrence of an exterior structure ignition. Continued window
Outer pane 0/4 0/4 0/4 experimentation will better define the differences in window
Inner pane 0/4 0/4 0/4 .
collapse between the Phase 1 and Phase 2 experiments and

1 Number of tests in which window pane broke per number of tests.  €Xtend the range of test conditions beyond Phase 1. Questions
remain as to whether the large windows will break without
collapse, to what extent a double pane arrangement mitigates
window collapse, and whether tempered glass in either a

resulted at each heat flux, yielding a ratio of 4/4. For double single pane or double pane arrangement will prevent window
pane/plate glass at the lowest heat flux, 9.3 kW/sq m, onlycollapse until exterior ignitions occur.
the outside pane broke in each test (4/4; and 0/4). The higher
heat fluxes resulted in inside pane breakage in 3 of 4 testsWa” Ignition Tests
However, from observation during the experiments, the degree
of fracture to the inside pane, i.e., the number of cracks, was |t is important to verify that SIAM is consistent with
less than for the outside pane. No breakage occurred tqeal situations. An initial step in this verification process is
tempered glass panes due to the fire exposures. to measure total heat flux and observe ignition occurrence at
Although all heat fluxes resulted in plate glass breakage,the wall section concurrent to the window breakage tests. By
none of the windows collapsed leaving an opening. In eachcomparing measured observations with model results, these
case, the wooden sash held the glass fragments sufficientlxperiments provide a physical test under high heat flux
to prevent collapse. This raised the important question if conditions with relatively large flames, and with a heat flux/
larger windows and higher heat fluxes of shorter duration time relationship similiar to actual vegetation burnifig. (
would result in collapse. 3). Ignition observations can be compared with the ignition
Phase 2 of the study used larger windows and highermodel (Tran and others 1992).
heat fluxes. The panes were plate glass, measuring .91 meters |gnition model calculations using heat flux calibration
wide by 1.5 meters tall, and 6 millimeters thick. The panes data provide an estimate of sustained ignition occurrence
were held in a wood frame by a wood sash that was part of gsustained ignition = continued flaming after the initiating
wall section 2.5 meters tall by 3.4 meters wide. Exterior heat source is discontinueddigures 4, 5and6 show the
plywood siding (T-111, unpainted) covered the wall during heat fluxes with the flux-time ignition calculation
the glass breakage experiments. superimposed (right axis values). The horizontal line
The tests were conducted in the USDA Forest Service'sdelineates the flux-time value that corresponds to the piloted
Southern Forest Fire Laboratory’s combustion facility using ignition point (piloted ignition = the presence of a hot spark
precisely constructed, oven-dried wood fuel cribs. The entireor small flame that initiates flaming). Inspectiorfigiure 4
crib was simultaneously ignited, resulting in maximum flame indicates that the flux-time exposure (65 cm distance) should
dimensions of about 1.3 meters wide, 3.1 meters high, and .§eadily result in an ignition. This can be seen by comparing
meters deep. Because heat flux sensors could not be placegie flux-time curve with the piloted ignition value. The
at the glass surface, calibration measurements determinegbwer heat flux shown ifigure 5(100 cm distance) results
the window heat fluxes instead of real time measurementsin a much lower flux-time magnitude and indicates a marginal
The heat flux sensors were located in a non-flammable panetondition for ignition.
that was placed in the window opening. The calibration The actual tests produced results consistent with the
measurements generally covered the area of highest totggnition model calculations. At the higher heat flux (65 cm
heat flux for the wall section. The average highest total heatdistance), the wood siding readily ignited with sustained
fluxes were measured during calibration tests performed afflaming. The lower heat flux test (100 cm distance) did not
two different intensity levelsfig. 3). These intensity levels  result in ignition.Figure 6illustrates the average total heat
correspond to the different flame-to-wall distances noted influx at a location adjacent to the glass pane in the wood

the figure. The highest intensity level exceeded 50 kW/sq myindow frame. At this location, the flux-time calculation
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Figure 3— Total incident heat flux and flame distance comparison for the 65-cm and 100-cm
calibrations from the Phase 2 portion of SIAM experimentation. Calibration tests such as these
indirectly determine the window heat flux exposure.

does not reach the ignition point, which is consistent with assumptions and given flame dimensions, a relationship exists

the no-ignition occurrence. between the radiant heat flux and the flame-to-wall distance
(fig. 8). The given flame dimensions represent possible
pre”minary SIAM Results vegetation fire conditions (e.g., 5 m wide by 2 m high flame

= a low flammable hedge row; 5 m wide by 15 m high flame

Although SIAM is not ready for operational assess- = a fully torching tree). SIAM uses the heat fluxes to calculate
ments, the component models for heat transfer and ignitiorthe potential for ignition.
can be used. Thus, given constant flame characteristics The ignition times fig. 9) for a flat wood surface are
and distances, estimates of the time required for ignitionassociated with the heat fluxesfigfure 8 The ignition time
can be calculated. Preliminary SIAM results can be examinedgraph shows the minimum time for ignition related to the
for flame descriptions relevant to burning vegetation and flame-to-wall distance for the given flame dimensions. The
burning structures. graph is limited to 300 seconds because the burning time of

The ignition model (Tran and others 1992) uses incidentthe flame front in vegetation fires is generally less than 5
radiant heat flux (not the net heat flux) to calculate an minutes. Note that with the exception of the two largest
ignition time. For a given constant heat flux, the ignition flame sizes, the flames have virtually no direct significance
model provides a relationship between radiant heat flux andbeyond 10 meters (33 feet). These preliminary results suggest
the amount of time for the piloted, sustained ignition of that vegetation management activities are most effective in
wood (ig. 7). At heat fluxes below 30 kW/sg m, the heat the areas immediately surrounding the structure. However,
flux/ignition time relation has a high rate of change; therefore, vegetation is not the only potential flame source adjacent to
small changes in heat flux can result in large changes toa residence. The neighbor’s house may also be a fire threat.
ignition time. Considering that vegetation fuels (without a Local agencies often focus on flammable vegetation as
continuous bed of large stem wood) have flaming residencea factor in wildland/urban interface fire safety concerns.
times generally less than 120 seconds, a small change in he#towever, depending on the distance between residences
flux can make the difference between an ignition and no (structure density), neighboring structures can be a very
ignition. Also, people are more sensitive than wood to the significant ignition source.
radiant heat fluxes: at 16 kW/sq m, skin blisters form after 5 The radiant heat flux is a function of distance between
seconds (Drysdale 1985), but wood takes 1,200 secondstructures and structure size (worst-case conditions are
before piloted ignition. assumed)fig. 10). The calculations assume that the entire

Because actual fire conditions are not predictable, SIAM wall is burning and that the flame is a rectangular, black
calculates the radiation heat transfer for a worst-case situationbody emitter at a constant temperature of 1,200 degrees
The flame is assumed to be a constant, 1,200 degrees KelvirKelvin. The walls are assumed to be parallel with their
gray body emitter over its entire dimensions. And, the radiationcenters aligned. Importantly, larger structures produce higher
view from the wall to the flame is assumed to be that of two heat fluxes, and thus if burning, larger structures are a greater
parallel surfaces with their centers aligned. Based on thesehreat to neighboring structurefgg( 10).
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Figure 4— Fire test calibration for the 65-cm flame to wall distance. The
flux-time value (right axis reference) is a cumulative quantity that
empirically relates to piloted, sustained wood ignition (Tran and others
1992). The flux-time value begins to increase above the critical incident
radiant heat flux (greater than 13.1 kW/sq m) and ceases when the heat
flux falls below the critical flux. Ignition is expected at a flux-time value
of 11,501, which corresponds to the ignition line. The heavy, S-shaped
curve is the flux-time curve.
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Figure 5— Fire test calibration for the 100-cm flame to wall distance.
The flux-time value (right axis reference) is a cumulative quantity that
empirically relates to piloted, sustained wood ignition (Tran and others
1992). The flux-time value begins to increase above the critical incident
radiant heat flux (greater than 13.1 kW/sq m) and ceases when the heat
flux falls below the critical flux. Ignition is expected at a flux-time value
of 11,501, which corresponds to the ignition line. The heavy, S-shaped
curve is the flux-time curve.
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Figure 6— Wall fire test without ignition for the 100 cm flame to wall
distance. The flux-time curve (right axis reference) is based on mea-
sured heat fluxes of the wood wall panel adjacent to the window. The
maximum flux-time quantity did not achieve a value equal to or greater
than the critical ignition level.

Figure 11 provides the minimum ignition times based
on the heat fluxes shown figure 10. The graph extends to
greater ignition times because structures characteristicallyexamples are hypothetical, past wildland/urban interface fires
burn longer than vegetation. Inspection of the ignition times involving high-density residential neighborhoods (e.g., Oakland,
suggests that the clearance between structures should be abol®91) indicate the importance of structure-to-structure ignition.

90

Figure 7— Minimum ignition time vs. radiant heat flux. Given a
constant radiant heat flux, the ignition model (SIAM) can be used to
estimate the time required for sustained ignition on a flat wood
surface. The references to pain and blistering relate to exposed skin
at the given radiant heat fluxes.

8 meters (26 feet) for the one-story structure and about 12

meters (39 feet) for the two-story structure. Althoulbse
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Figure 8— Radiant heat flux vs. distance for burning vegetation. The
amount of radiant heat flux and the rate of decrease depends on the
flame size. The distance refersto the distance from the flame. Based
on these heat fluxes, ignition times are calculated as a function of
distance. As the distance increases, it takes longer for sustained
ignition to occur.
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Figure 10— Radiant heat flux vs. distance for an adjacent burning
structure. The amount of radiant heat flux and the rate of decrease
depends on the flame size. The distance refers to the distance from
the flame. Based on these heat fluxes, ignition times are calculated
as a function of distance. As the distance increases, it takes longer
for sustained ignition to occur.

Conclusions

= IGNITION TIME (secs)

aoo 200
260 280
200 200
160 180
100 100
60| &0

0 2 4

] .} 10 12
DISTANCE (meters)

FLAME BIZE (WDxHT)
—+= Bx2 m FLAME ~%— 8x8 m FLAME ~&- 8x18 m FLAME
=#= 10x18 m FLAME -+ 230x20 m FLAME

CONSTANT HEAT FLUX

Figure 9— Ignition time vs. distance for burning vegetation. The
amount of radiant heat flux and the rate of decrease depends on the
flame size. The distance refers to the distance from the flame. Based
on these heat fluxes, ignition times are calculated as a function of
distance. As the distance increases, it takes longer for sustained
ignition to occur.
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Figure 11— Ignition time vs. distance for an adjacent burning structure.
The amount of radiant heat flux and the rate of decrease depends on the
flame size. The distance refers to the distance from the flame. Based on
these heat fluxes, ignition times are calculated as a function of distance.
As the distance increases, it takes longer for sustained ignition to occur.
Theradiant heat flux from structures is not necessarily greater than from
vegetation, but the characteristic burning time is longer; thus the ignition
time axis covers a greater range for burning structures.

structure ignitions rather than predicts structure ignitions. SIAM
does not address structure survival, but assumes that lowering

The Structure Ignition Assessment Model is being astructure’s ignition risk leads to improved chances for survival.
developed as atool for the purpose of reducing high residential ~ SIAM development involves experimental work to gain
fire losses associated with wildland fires. In the context of needed understanding and to verify the reliability of SIAM’s
wildland/urban interface fires, SIAM rates the potential for component models. Current experiments involve determining
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the significance of windows regarding the potential for Neighboring structures are a significant potential ignition
structure ignition. Concurrently, these experiments are ansource. SIAM results suggest that at distances between
initial effort to verify the reliability of SIAM’s heat transfer  structures of less than 5 meters, structures can become the
and ignition models. The experimental work is not complete, principal source for ignitions (not including the additional
but it has generated preliminary results regarding the behavioreffect of firebrands from structures). In high-density
of heated windows and the verification of the ignition model. residential areas containing highly flammable structures (e.qg.,

Preliminary results of the Phase 1 window experiments residences with flammable roofs), vegetation management
produced significant differences between glass types andmay not be sufficient to prevent widespread fire destruction.
pane arrangement. These results suggest that for an exterior
fire exposure, the double pane arrangement improves window
integrity, and significantly, tempered glass is much more
thermally resistant than plate glass. References

The Phase 2 experiments (not completed) have
demonstrated that windows can break and coIIapse from ﬁreAndrews,‘Patricia L. 198®EHAVE: fire behavior prediction and fuel

. . modeling system—BURN subsystem, part.1Gen. Tech. Rep. INT-
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Prehmmary SIAM reSUItS, suggest that ignitions from Davis, James B. 1990rhe wildland-urban interface: paradise or
flames (radiant and convective heat transfer) occur from battleground? Journal of Forestry 88(1): 26-31.
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relatively short distance from the structure (depending on

the vegetation and topography), vegetation management has

no significant benefit for reducing flame generated ignitions.

Vegetation management, on the other hand, cannot be

extensive enough, in a practical sense, to significantly reduce

firebrand ignitions. Therefore, the structure and its immediate

surroundings should be the focus for activities intended for

improving ignition risk.
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Strategies for and Barriers to Public Adoption of Fire
Safe Behavior !

Ronald W. Hodgson 2

Abstra_ct: A_ recent survey of pepple living i_n wildland-urban  “49’er Fire” were administered. The workshops and the two
intermix nelghborhoods N a portlon of the Sierra-Cascade foot- surveys together generated information needed to create a
hills identified perceptions of defensible space that block its rapid neighborhood-based approach to the promotion of wildfire
and widespread adoption. A companion survey described COMMU- e nca preparations. This approach is now being tested in
nication channels used by residents to acquire information about ™ ". o . . .
neighborhoods in high fire hazard areas in northern California.

landscaping and identified opinion leadership characteristics. Nei- > ]
ther lack of awareness of the wildfire threat, lack of basic knowl- The organization and education elements of the approach

edge of defensible space, nor skepticism about defensible spacavere tested on a small scale in Paradise, California with

effectiveness were a barrier to adoption of wildfire defenses by some success. A study of the potential of biomass harvesting
property owners. Perceived costs and labor requirements, lack ofon small private ownerships to reduce the fire hazard was
specific knowledge about how to do the required work, lack of proposed in the Shingletown Ridge area. The project was
time or assistance to do the work, and the difficulty of disposing of funded, and during the spring and summer 1992, a successful

large amounts of brush generated in the initial conversion to defen-_eﬁcort at neighborhood organization for hazard reduction and

sible space were serious barriers. Biomass harvesting was experi-

mented with to dispose of brush and to cover some of the costs opiqmass harvesting demonstrated the potential of the
initial conversion. Social marketing and community organization Neighborhood based approach, but also revealed the need for

methods were used to promote and carry out the project. Thelarger scale operations and planning. A proposal is currently
approach proved effective. Results showed excellent promise forbeing considered by the California Department of Forestry
the use of biomass harvesting in thickly settled subdivisions. and Fire Protection (CDF) to prepare a wildfire defense
preparations plan for an area of about 40,000 acres on the
Shingletown Ridge that can be implemented through
community action with assistance from National Forest
n spite of years of effort to encourage the adoption of Stewardship funds and other public conservation programs.
defensible space—a safe zone that protects a structure  Concurrently, a neighborhood-based hazard reduction
from fire—only a relatively small proportion of wildland- program was implemented in the Middle Creek watershed
urban intermix residents have changed their landscapes tovest of Redding. The approach was similar to the Shingletown
help protect their properties from wildfire. Even more rare area study but involved more financial commitment from
are entire neighborhoods and communities protected byproperty owners. The Middle Creek project began as a soil
strategic wildfire defense preparations. The annual drama ofconservation and erosion reduction project designed, in part,
flames, ashes, and despair broadcast on California prime-o protect the endangered winter run salmon spawning beds.
time television and featured on the front pages of newspaperd-ire defense preparations for the watershed were undertaken
from the smallest weekly to national circulation giants when it was realized that a repeat of the 1972 Swasey Fire
regularly alerts residents to the potential danger. Clearly would destroy erosion protection investments as well as
other barriers must block widespread public adoption of burn many homes and threaten lives.
wildfire defenses. These studies showed that strategic defensible space
Investigations to identify these barriers began with (wildfire defense preparations) can be successfully promoted
Survival by Design workshops held at Chico and Pomona, on a large scale if the idea is marketed using the natural
California, in which fire management specialists presented social and communication structure of the communities,
the problem to selected community leaders who then evaluategperceived barriers are removed, and neighborhood initiatives
the potential of defensible space as a “product” that wildland- are supported.
urban intermix residents might adopt. A pair of surveys of This paper describes the barriers revealed by the survey
wildland-urban intermix residents in the aftermath of the of residents in wildland-urban intermix neighborhoods, and
other barriers that impede the implementation of defensible
space promotion projects. The most appropriate approach
for marketing community wildfire defense preparations will
also be discussed.

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2 Professor, Department of Recreation and Parks Management, California
State University, Chico, CA 95929.
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From Suppression To |ntegrated Fire may be easier to restore. If so, the important human, non-

Management property losses associated with wildland-urban intermix fires
can be reduced.

One central objective of wildfire management is to Ultimately, of course, if the landscape does not burn

minimize the sum of fire losses and costs. That objectiveintensely enough to kill the larger trees and other important
applies to prevention and pre-suppression as much as to fireegetation, it is less likely to destroy structures. If the rate of
fighting. Prevention and fuels management are (or ought tospread is slow enough to permit residents to escape easily and
be) equal partners with suppression in the management ofinhurriedly, it will also be easier to bring adequate suppression
fires to reduce as much as possible the negative impacts oforces to the attack. Any vegetation management strategy that
people’s lives and their social and economic systems.protects the landscape values at risk will also protect structural
However, currently our thinking is dominated by suppression values and human life imbedded in that landscape.

even in the case of defensible space design and promotion. A second important, unspoken assumption in our

As presently conceived, defensible space is a collectionapproach to fire protection for the wildland-urban intermix
of actions, including vegetation management around is that the wildfire will burn out of the wildlands into the
structures, that will provide a safe place to defend the structuresettlements to threaten lives and destroy homes. Although
and reduce the vulnerability of the structure to ignition. that often occurs, these fires usually start in or on the perimeter
Defensible space includes other elements, of course, such asf an I-zone settlement. The risk of ignition in the wildlands,
signing, adequate roads, and water supplies, and all are to b&ith the exception of lightning, is concentrated in areas of
provided in an effort to defend individual structures easily, human activity. Human activity with fire potential is most
safely, and more effectively. If defensible space were widely concentrated in wildland-urban intermix settlements. There
adopted, fewer resources from perimeter control would beone finds the greatest potential for children with matches
reassigned to structural defense, allowing quicker containmenfires, the greatest opportunity for equipment fires, the greatest
of the fire. likelihood for escaped debris fires, and the chance that

The unexpressed assumption of this viewpoint is that structure fires will spread to the wildlands.
the values at risk are contained in the structure and that the  |-zone fires that threaten lives and homes are those that
landscape is expendable. The actual facts are very differentprobably start in a settled area and grow to dangerous
The survey revealed that about one person in five consideregroportions because the settlement and its immediate
protection of the landscape more important than protectionenvironments have not been treated to reduce the fuels, alter
of the structures. Those who work with urban-wildland the fuels to make them less flammable, eliminate the fire
intermix (also known as the “l-zone”) residents have beenladder, and create fuel and fire breaks to contain the risk.
told that if the landscape is lost, people will not want to live Viewed from this perspective, the usual recommendations
in the area anymore. After the 49’er fire, many people whom of defensible space with the focus on assisting suppression
interviewers looked for within the fire perimeter had sold or forces with individual structure protection are less sensible
moved out since the fire, even if the structures were savedthan defensible space designed to contain risk by managing
Other evidence of the importance of the environment is vegetation throughout the settlement and its immediate
more obvious. For example, people build expensive homesenvironment and to prevent fires that will inevitably start
in the I-zone and commute longer distances to work, evenwithin the settlement from spreading rapidly, growing to
when they could live in good suburban neighborhoods closerdestructive intensities, and burning into the wildlands and
to their jobs. then into other settlements.

Concern for erosion control and water quality (as This risk containment strategy, fortunately, works both
illustrated by the Middle Creek watershed project) also suggestvays. It will also reduce the danger from fires burning out of
that the landscape may be more highly valued than thethe wildlands into the settlement.
structure. Those who value wildlife and energy management  Finally, this shift in perspective requires that prevention
(shade and protection from wind) also suggest this. Homesnot be equated only with Smokey Bear programs for kids
may be quickly rebuilt, but 100-year-old trees cannot be and information and education programs for adults. Prevention
replaced by insurance. is not only posters, state fairs, rodeos, parades, exhibits at

If fire destruction does result in the departure of many the mall, team teaching, or television, radio, and newspaper
residents, the social structure of the neighborhood will be public service announcements (PSA’s) , news stories, and
disrupted. Friends will be separated. Feelings of security andfeatures. Of course all of that is an important part of a fire
predictability will decline. Uncertainty will increase, and prevention strategy, especially in the wildland-urban intermix.
distress and anxiety may follow. The quality of life will be However, the engineering leg of prevention’s tripod
markedly diminished. Recovery from disasters is enhanced(engineering - education - enforcement) is just as important.
if conditions can be returned to near normal as soon adn the I-zone, engineering means, among other things, large-
possible (Albrect and Adelman 1987, Drabek 1986, Lindell scale vegetation (fuels) management. If prevention seems
and Perry 1992). If the setting can be protected or repairechot to stand on its own today, it is partly because the
quickly, the familiar pace and flow of neighborhood life engineering leg has not been as developed as enforcement,
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information, and education. Even the information and Barriers to Implementation
education leg, although large, is presently weak in its of Defensible Space
application of modern communication and marketing theory.

In summary, we need to think more about strategies to Several concepts must be defined to describe how people
prevent wildland-urban intermix fires from quickly spreading perceive technology. Observability is the degree to which
and growing to destructive power. We must cool the inevitable people can “see” the technology and its positive effects
fires down, slow them down, and keep them on the ground to(Rogers 1983). Trialability is the degree to which the
give suppression forces time to arrive and control them andtechnology can be experimented with on a small scale before
to limit losses experienced between ignition and mop-up. the decision has to be made to invest in it (Rogers 1983).
Fire intensity and rate of spread are functions of topography,  Plasticity is another important characteristic of new
weather, and fuels. Only fuels are significantly within our technology influencing its potential for adoption: it is the
control. We need to shift our thinking from the suppression degree to which the technology can be modified to fit
perspective. We need to shift the way we think of prevention individual innovator’s situations without adversely affecting
from ignition reduction to include reduction of the potential its relative advantage. Rogers (1983) does not discuss
for fire damage and threat to life through large-scale fuels “plasticity” per se but does describe the role of “reinvention”
management within and surrounding settlements. We needn adoption.
to work with whole neighborhoods and settlements instead
of targeting only individual property owners to develop and Relative Advantage
implement a coordinated set of wildfire defense preparations ~ Relative advantage is the degree to which a new
that integrate suppression, fuel management, and preventiomechnology is perceived to be better than alternatives. Costs,
in a cost-effective, holistic approach to fire protection. labor requirements, discomfort, and effectiveness for the

intended purpose are all part of relative advantage (Rogers
1983). Four out of five people surveyed believed that

R defensible space would help save their property in the event

Landscape for Wildfire Defense of a wildfire. For most people, defensible space is perceived
Management to be effective for its intended purposes. Still, one in five
does not think it will help save their property. We do not

If apathy, lack of knowledge of defensible space, or know whether that is because they do not think it will save
skepticism about the effectiveness of defensible space is notheir homes or because they think of their property in a
the problem, what has prevented people from protectinglarger sense to include the landscape.
themselves and their property from wildfire? Innovation Lack of defensible space implementation is not because
diffusion theory suggests that the problem might lie with people are fatalistic. Less than one in ten thought that if a
public perceptions of defensible space as an innovation.house burns it is a matter of luck.

Research has shown that an innovation will earn acceptance ~ About half of the respondents to the survey believed

slowly unless it is thought to have a relative advantage overthat defensible space would cost them more money in the
alternatives, and is compatible with values and acceptedong run than the alternative. Less than one in twenty thought
ways of doing things, relatively simple to understand and defensible space would cost less. Clearly, defensible space
use, observably beneficial, trialable on a small scale beforels at a relative disadvantage with respect to costs. This is an
full scale commitment is required, and adaptable to individual important barrier to widespread adoption. Increasing the

situations without losing effectiveness (Rogers 1983). number of people who implement defensible space in the

To assess public perception of defensible space, samplewildland-urban intermix depends heavily on our ability to
of residents of selected wildland-urban intermix neighbor- bring the perceived initial conversion and long-term
hoods between Grass Valley and Paradise, California wergnaintenance costs down.
surveyed. The results make it clear that, at least for these I-  Almost two thirds thought the work required to maintain
zone residents, people know about defensible space andefensible space would be about the same as that required by
believe that it is effective. They also believe that it is costly, their current landscape. Nearly 30 percent, however, thought
somewhat complex, and potentially incompatible with it would be harder, and less than one in ten said it would be
landscape values. Other perceived characteristics are nogasier. Defensible space has no labor-saving advantage to
entirely positive. It appears that the characteristics of make it attractive to wildland-urban intermix residents.

defensible space itself, as perceived by potential users, create More than half thought it would be difficult to find the
barriers to its widespread adoption. time to make the landscape more fire safe, while a quarter

thought it would be easy.

Although no question about the perceived discomfort of
creating and maintaining defensible space was asked in the
survey, later focus groups in Paradise raised concerns over
poison oak, snakes, and Lyme disease. Some residents may
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be reluctant to work on the undeveloped parts of their lots fordangerous to burn, it is costly and difficult to haul, and
these reasons. Because of this perceived barrier, finding wayfandfills won’t take it anyway. This is a major barrier to
to get the initial conversion work done for residents without widespread adoption.
requiring them to expose themselves to these perceived dangers Overall, people generally do not find it difficult to
could make defensible space more attractive. understand defensible space and how it works to protect
Although defensible space is believed by four out of their property. The major sources of complexity are the
five people surveyed to help protect their property from amount of work needed to make property fire safe, lack of
wildfire, many remain skeptical. Perceived costs, labor, time certain how-to-do-it information, and especially, the difficulty
requirements, and perhaps aversion to snakes, poison oalqf disposing of the brush.
and Lyme disease leave defensible space without a clear o
relative advantage. This, in part, accounts for the low level Compatibility
of implementation in the wildland-urban intermix in spite of Compatibility is the degree to which the new technology
sustained promotional efforts. To achieve greater adoption,is perceived to fit with existing values and ways of doing
costs, labor requirements, and time demands must be loweredhings (Rogers 1983). A little more than 40 percent believed
. that natural landscapes are more beautiful than planted
Complexity landscapes while an almost equal number disagree.
Complexity is the degree to which people find the new More than one-third believed that few changes should
technology difficult to understand and use (Rogers 1983).be made in the natural landscape while more than half are
Two-thirds of those surveyed believed that they would havewilling to make changes.
to change their landscape to make it fire safe. About 17 Modifying what is seen as the natural landscape and
percent thought they would have to make many changes. replacing it with a planted landscape is not compatible with
More than half of those surveyed understood the differentattitudes of many of the people who responded to the survey.
kinds of landscape features and how they protect propertyDefensible space and wildfire defenses in general need to be
from wildfire. Only about 15 percent did not understand understood as compatible with natural landscape values.
those features. In fact, we have found that people in theLandscaping for wildfire defense will be more attractive if it
neighborhoods where we have worked learn the basiccan be shown to restore and protect wildlife, watershed,
principles of fire behavior easily and can apply them to their esthetics, air quality, and other values.
landscaping decisions pretty well.
Less than two-thirds said they would need to learn new Racommendations
things about landscaping to make the changes required for
defensible space. The good news is that they would enjoy  Public perception of defensible space was least acceptable

learning more about landscaping for the most part. in terms of its relative advantage and complexity. That is
Considerably less than one in five did not know which enough, however, to slow adoption of wildfire defense
features in a landscape make it more or less fire safe. preparations among |-zone residents. Promotion strategies

About one-third of the respondents said it would be hard that increase perceived relative advantage and reduce
to know which plants grow in a fire safe landscape. Nearly perceived complexity will accelerate the adoption of defensible
another quarter were uncertain. Increasing the adoption ofspace among residents of the wildland-urban intermix.
defensible space will require better and more available The establishment and maintenance of defensible space
information on recommended plant materials and landscapeshould be made less costly in terms of money, labor, time,
designs that provide wildfire defense and will survive a and discomfort for the wildland-urban intermix landowner.
wildfire. Locations that sell the plants seem difficult to find Biomass harvesting may be one way to do this in certain
to about one in five, while another fifth are unsure. circumstances. Chipping and scattering the material back on

More than a quarter thought a defensible space landscapthe ground may be another. Use of light under burning after
would be more complicated to maintain. AlImost two-thirds initial mechanical or hand treatment may also work. Better
thought it would be about the same, and less than one in teinformation should be provided on costs and more cost-
thought it would be less complicated. Of those who thought effective vegetation management equipment for the wildland-
it would be more complicated, few thought it would be much urban intermix.
more complicated. Perceived complexity of maintenance is In addition, the complexity of defensible space as
a barrier for a few but is not a major barrier to adoption. perceived by land owners should be reduced. Improved

Although survey data were not obtained about brush methods of brush disposal and maintenance will help.
disposal in neighborhoods in which defensible space hasEducation about fire behavior and landscaping is needed.
been promoted, difficulties in disposing of the large amounts Plant materials and landscaping advice should be more
of brush produced in the initial conversion to a fire safe readibly available.
landscape add significantly to the perceived complexity at Perceived incompatibility with values for natural
the implementation stage. The amount of brush produced idandscapes will be a barrier to some. The best way to handle
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compatibility difficulties is to adopt a marketing perspective. things that will burn and the characteristics of those things and
In marketing, one does not “sell” the idea by trying to the topography and weather that cause them to burn intensely.
change attitudes and values. Instead, one attempts to modify  Fires will start in the wildland-urban intermix. They are
the product to fit existing attitudes and values (Kotler 1981, most likely to start where human activity is concentrated.
Solomon 1989). Neighbors and opinion leaders are importanfThose concentrations are typically settlements. The fire that
when compatibility is in question (Rogers 1983). lllustrations destroys homes in the wildland-urban intermix probably will
of typical neighborhood landscape designs that are fire safestart in a settlement and grow to dangerous intensity because
and provide for wildlife, watershed, esthetics, and other available fuels (and weather and topography) allow it to
values identified during marketing research will help. grow rapidly. Suppression forces find they must deal with
Defensible space promotion programs should be targetechuman safety and structural protection when they arrive and
at neighborhoods and other relatively homogeneous groupsare unable to take direct action on the fire itself. One solution
Resident input into planning and implementation should beis to contain the risk through a settlement-wide effort at
extensive and their concerns, interests, and suggestions shoutlthzard reduction to cool the inevitable fire down, slow it
be incorporated into the wildfire defense plan. Residentsdown, and keep it on the ground.
should be involved in the development and implementation Risk containment requires a community- or neigh-
process as a community to the greatest extent possibleborhood-based marketing effort. Neighborhoods are good
Marketing is most effective when it is targeted to homogeneousmarket segments to target with fire prevention education and
market segments; neighborhoods tend to be socio-promotion because the residents are relatively homogeneous
economically homogeneous and, in the I-zone, share then terms of socio-economic characteristics, tastes and
same wildfire threat. preferences for home and environmental characteristics, and
Rapid implementation of defensible space in neighbor- they face the same fire threat in the same fuel type. Marketing
hoods will be facilitated by ensuring that the benefits are is not selling. Marketing attempts to discover the sort of
observable. In the Shingletown Ridge project, we encouraged'product” the consumer wants and then to produce, price,
neighbors to pile brush for chipping at the roadside. The promote, and deliver the product. With some modification,
growing numbers of piles and later, the activity of the chipping the marketing approach has been successfully applied to
operation to dispose of the brush communicated clearly topublic safety and health campaigns similar to fire prevention.
other people in the neighborhood that fire safe work was In the areas studied to date, the slow rate of adoption of
being done. Participating lots should be marked with anwildfire defenses by people living in the wildland-urban
emblem of some kind showing that hazards have been reducedntermix is not the result of lack of knowledge, motivation,
Not everyone is willing to implement landscaping for or skepticism about the effectiveness of defensible space.
wildfire defense fully without seeing how it will look on Instead, a number of barriers have resulted from perceptions
their own property first. By making the neighborhood-based of defensible space. Defensible space does not have a clear
hazard reduction project an annual event, skeptics have theelative advantage compared to alternatives; it is perceived
opportunity to try it out on a small part of their property. to be somewhat complex, and has the potential to conflict
When they find they like it, they will fully implement fire-  with important values or established methodologies. Increasing
safe landscaping at the next opportunity. the rate of adoption and use of wildfire defenses in the
Defensible space is adaptable to the requirements ofwildland-urban intermix requires fire prevention officers to
each setting and to the tastes and preferences of most peoplbe conscious of perceived barriers and work to remove or
Its attractiveness will be enhanced if that flexibility is mitigate those barriers.
maintained. Attempts to make specific fire-safe rules and
apply those rules to every site will result in less adoption a“dAcknowledgments
less effective wildfire protection. By educating people about
fire behavior and advising them on applications of hazard Ray Stewart of the California Department of Forestry
management to their particular situation, more people areand Fire Protection (CDF) Shasta-Trinity Ranger District

likely to accept defensible space. encouraged me to propose a study in the Shingletown Ridge
area. Mike Jones and Cynthia Reese, of the Western Shasta
Summary Resource Conservation District, developed and implemented

the Middle Creek Watershed fire protection project. Survival
Fire prevention is more than information and education by Design workshops were sponsored by the USDA Forest
aimed at reducing the numbers of fire starts. That is part ofService, CDF, and California State Universities at Chico and
prevention—a very important part—but fire prevention works Pomona. The surveys of I-zone residents were sponsored by
best when supported by three legs: information and educationthe Pacific Southwest Research Station, USDA Forest Service,
enforcement, and engineering, and integrated with suppressiomnd the CDF. The Paradise field test was sponsored by the
and fuels management. In the wildland-urban intermix, CDF and California State University, Chico, with the
engineering involves hazard management. Hazards are thoseooperation of the Paradise Fire Department. The Shingletown
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Neighborhood Organization Activities: Evacuation Drills,
Clusters, and Fire Safety Awareness !

Dick White 2

Abstract: Emergency preparedness activities of one Berkeley- N otivations for Emergency Preparedness

Oakland Hills neighborhood at the wildland/urban interface in-

clude establishing clusters that reduce fire hazards and fuel loads, Common sense—and the historical record of major fires
setting aside emergency supplies, and identifying evacuation routeshere—contributed to a background level of concern for
taking emergency preparedness courses from the Offices of Emer'engaging in emergency preparations. But most of the activities
gency Services of Berkeley and Oakland (the CERT and CORE oo ibaq here began after the Loma Prieta earthquake of

programs); and setting up and exercising a citizen-band radio . e
network. With the cooperation of the Berkeley and Oakland fire 1989 and were intensified greatly by the occurrence of the

and police departments, on-foot evacuation and earthquake driIIsoakl"’md/Berke'ey Hills Firestorm in October 1991.
have been held. Problems discovered relate to liability, absentee

ownership of lots, and response time of the official emergency Soyrces of Information and He|p
radio system.

Although the residents may have conceived of a few
novel twists, most of the preparedness actions we have taken
were suggested in publications and courses made available

by many organizations. Here are some that we have used:
The Story * Berkeley Office of Emergency Services: Disaster
his is the story of one neighborhood’s preparations for First Aid Handbook and Search and Rescue
responding to a major emergency, whether large fire or Handbook, plus courses on these topics.
severe earthquake. » Oakland Office of Emergency Services: CORE
The Setting: The neighborhood contains roughly 235 Program (Citizens of Oakland Respond to
dwellings, sited densely on a hill on the urban/wildland Emergencies) courses covering individual and
interface located nearly atop the Hayward earthquake fault. group preparations, medical disaster, light search
There is just one road for access to the neighborhood, the ~ @nd rescue, and light fire suppression, followed
streets are steep and full of tight curves, and no street is up by a realistic earthquake drill at the Oakland
much wider than 15 feet. The utility lines are carried overhead Fire Department Training Center.
on old poles. Shrubs and trees abound both inside and just ~ * American Red Cross: Your Family Disaster
outside of the neighborhood. Plan (with FEMA co-sponsorship), and other
Political Landscape: The neighborhood lies partly in booklets. _
Berkeley and partly in Oakland. It abuts University of * California Department of Forestry and Fire
California land on several sides, and it touches East Bay ~ Protection: Video “Fire Safe — Inside and
Regional Park land. A neighborhood association was founded ~ Out,"pamphlet “Fire Safe, California!,” and other
in 1926, reportedly in response to the issue of providing publications. o
better emergency access for fire-fighting equipment. An - East Bay Municipal Water District: Firescape:

additional access road has not been built, and the idea of ~ Landscaping to Reduce Fire Hazard. .
such a road is not popular with residents because it is believed ~ * Others: KTVU Channel 2 Television: Video,

likely to trigger the development of presently undeveloped “The Oakland/Berkeley Hills Firestorm, October
lots in the neighborhood. 20, 1991.” University of California emergency
Cast of Characters: The neighborhood is populated by preparedness fair. Vendor information.

“team-players” and dedicated individualists, homeowners,

landlords, tenants, long-term residents, and absentee owner§ he Three P’s:

of undeveloped lots, plus unknown transients who campPreparations, Plusses, Problems
occasionally in the adjoining woods.

In the hope that our experience might be useful to
others, here is a summary of what we have done to increase
our readiness for responding to emergencies. The emergencies

IAn abbreviated version of this paper was presented at the Biswell e foresee—through a veil of denial—are two. One is a
Symposium: Fire Issues and Solutions in Urban Interface and Wildland : _ : - : : :
Ecosystems, February 15-17, 1994, Walnut Creek, California. massive, fast-moving fire coming from any direction of the
2Professor, Department of Electrical Engineering and Computer Sci- COMpass. The other is a major earthqua'_(e that sevgrgly
ences, University of California, Berkeley, CA 94720. damages many of our dwellings and roads, disrupts electricity

USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995. 99



The Biswell Symposium: Fire Issues and Solutions in Urban Interface and Wildland Ecosystems Concurrent Session I

and water supplies, cripples telephone communications,(clusters) of five to ten dwellings each to cooperate locally

injures many people, and possibly leaves the neighborhoodn preparing for and dealing with an emergency, and

isolated to take care of itself for at least 72 hours. communicating with the neighborhood as a whole; and we
While engaging in preparedness activities, we havehave invested in some means for improving our ability to

experienced many positive side benefits—we will refer to deal with an emergencyaple 1).

them here as “plusses.” And we have identified some problems

that we hope can be overcome. Neighborhood Clusters
_ We have approximately 15 clusters of five to ten nearby
Preparations dwellings. Each has a cluster representative and an alternate

We have attempted to learn what needs to be done irwho help plan activities, such as drills, and communicate to
case of emergency; we have set up small local groupgheir neighbors about the preparations one should make, the

Table 1—Neighborhood preparedness activities

Fire prevention
Awareness through information dissemination.
City inspections and followup (spark arrestors, clear zones, etc.).
Clearing by individuals (city pickup of clippings, chipper, dumpsters).
Roof replacement and tree removal and trimming by individuals.

Neighborhood organization
Cluster formation (use for two-way information transfer):
5-10 households; identify occupant skills and needs; sketch and tag utility
shutoff locations.
Spreadsheet (each address, names, phone numbers, skills, needs)
Neighborhood association
Committees—emergency preparedness, etc.
Entire neighborhood informational meetings.

Communications
Telephone trees (through clusters)
Citizen band radio network
® 40-channel, 5-watt; 24 units purchased by individuals
* Protocols, practice drills, neighborhood maps
* Coverage: “command center” to top and bottom of hill, end-to-end of fire
trails, inside house to inside house, AC-DC on standby.

Courses

Berkeley “CERT":

Medical disaster (3 hour).

Oakland “CORE”"
Module 1: individual preparedness (18 people).
Module 2: group preparedness (18 people).
Module 3: Medical emergency; light search and rescue; light fire suppression;

“final exam” drill—simulated earthquake (OFD Training Center).

Disaster planning and practice
Command center identified, storage building stocked.
Emergency medical location identified.
On-foot escape routes identified and tested.
Medevac site discussed (?)
Emergency police access paths discussed (?).
Practice drills
Mar. '93: on-foot neighborhood evacuation (emphasis: walking out).
Oct. '93: on-site earthquake response (emphasis: learn your local area).
Mayday '94: on-site earthquake response (emphasis: ready for 72 hours?).
Liaison
Interactions throughout with city and university emergency personnel.
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emergency supplies to store, the marking of utility shutoff Emergency Supply Shed

valves and switches, and so on. The cluster representatives At a central location, two clusters assembled an 8-foot
also communicate to the chairmen of the neighborhood-by 8-foot prefabricated shed to hold cluster supplies and
wide emergency preparedness committee relevant locakertain neighborhood-wide supplies (maps, logsheets for use
information, such as current names and phone numbers oin an emergency, etc.). The shed also holds a 12-volt storage
all residents, which residents are usually at home during thebattery, which is trickle-charged by a solar panel, to power
day and are willing to provide timely information about CB radios for an extended period.

conditions in case of emergency, and the locations of residents

having special needs that should be promptly dealt with inPaths

case of emergency. This information for the entire In addition to the obvious escape routes, we have
neighborhood is entered in a spreadsheet (Excel) by thadentified and marked (with inexpensive reflective 2-inch
committee chairmen. dots) several additional escape paths. One resident constructed

at personal expense a bridge over a small creek and a set of
Courses steps to create a safe exit from one difficult area.

Some 20 residents completed the three-module CORE
courses and survived the final drill held at the Oakland Fire Drills
Department Training Center, albeit with receipt of withering In 1993 two neighborhood-wide drills were held:
but helpful criticism. Others have taken Berkeley CERT March 1993: Commencing at noon on a Sunday, about 120
courses. Several took other courses on similar topics. residents walked out of the neighborhood on streets or trails

to an assembly point (parking lot of the University of

Citizen-Band (CB) Radios California football stadium). CORE trainees monitored the

About two dozen residents have purchased 5-watt 40-event, and the CB network was exercised. At the stadium,
channel CB radios in order to facilitate communicating over Berkeley and Oakland Fire and Police Departments had
the neighborhood in case of emergency. Costs ranged fronstationed equipment and personnel, providing an instructive
$60 (on sale) to about $90. A set of protocols has beenand enjoyable social experience for residents who participated.
prepared, and several drills a year are held to familiarize October 1993: A supposed earthquake brought residents
people with the use of this tool — “be brief,” “terminate out to interact within their clusters (talking about preparedness,
transmission with ‘over’ even though it seems silly at first,” walking from house to house to show where utility valves
“start on channel X and move up to channel Y in case ofand shutoffs were located). Simulated problems had been
interference,” and so on. We have tested the range of thelistributed among the clusters: several mannequins (loaned
radio system and located a spot (“Command Central”) to andby the Oakland Fire Department Training Center) represented
from which transmissions can be understood regardless ofnjured people; portable gas shutoff demonstration units (from
their point of origin. the Berkeley and Oakland Offices of Emergency Services)

Some residents also purchased AC-DC converters ($12)wvere available for practice; and a number of “downed utility
and leave their radios always powered (with “Squelch” control wires” were scattered about for residents to find and report
set so they are quiet until a local transmission is made). Inusing the CBs. About 20 residents later attended a street
several cases where actual structure fires occurred in th&lemonstration and description by an Oakland firefighter of
neighborhood, the network was activated by a call from anthe emergency supplies that he always carries in his personal
alert CB owner, showing that it is not necessary for a givenauto. Afterwards, some clusters held a potluck or picnic.
individual to be present to get the network going.

Plusses
Maps While the goals of these activities were serious, the
Residents prepared a number of different kinds of maps,activities had unexpected positive side benefits. People became
including the following: much better acquainted with their neighbors. Several residents
» Map of the streets and the trails in the surrounding agreed formally to allow parts of their property to be used
hills. for emergency purposes. Residents met emergency personnel
» Map of all properties, obtained from Assessor’s for the first time, in relaxed circumstances.
office. Cooperation among the constituencies involved has been
« Map showing location and boundaries of all notable. The University of California has funded brush
clusters. reduction by a herd of 600 goats on land that adjoins the
 Detailed map of each cluster showing location of neighborhood; a grass fire that occurred was reportedly much
all utility valves and shutoffs. less dangerous than it would otherwise have been. The
» Maps showing preferred escape paths. University also installed two solar-powered emergency call
» Map for use by CB radio users to identify origins boxes on its lands quite close to the neighborhood. These
of transmissions. could be used to relay to the 911 emergency system early

warning of a fire, and (being cellular phones) might serve as
a needed communication link for the neighborhood after a
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major earthquake. The East Bay Regional Parks and th§uggested Solutions

University cooperatively used a brush hog to clear fire trails

in the area. Here are some suggestions regarding these problems.
In the courses offered, whether a given resident lived in The issue of cost is also discussed below.

the Berkeley or Oakland part of the neighborhood was of no

relevance. Stimulated by prodding from residents, city offices

have taken legal means to encourage various property owners * T0 guide residents on what is dangerous, and

Prevention

to reduce fuel loads on their lots. Another example of particularly what conditions on lots under absentee
cooperation was the completion of one city’s installation of ownership should be corrected, ask high-ranking
reflective blue hydrant markers (“Bott’s dots”) by the other firefighters from both cities involved to give a 1-
city, when the first city ran out of reflectors. to 2-hour walking tour of the neighborhood. City
offices that issue citations for cleaning up should
Problems also be represented, along with the neighborhood'’s

Though we are encouraged by what has happened thus emergency preparedness committee.

far, we cannot ignore some important problems that we see: To reduce fuel loads on adjoining lands, organize
a few work parties of volunteers from the

Fuel Loads Remain High neighborhood. This might also help our problem

In Spite of more VigOfOUS action by Clty agencies and of waning |nte.reSt. In a.dd|t|0n, SInC(? the estimated
urging by neighbors, the fuel load in the neighborhood and in costs of crucial clearing are relatively low (see
the lands immediately adjacent to it remains dangerously high. below), an effort should be made to fund these

projects from a source other than the University,

Contradictory Advice in view of their wide benefits.

Residents have been told that bamboo groves are, and * The goat brush-clearing program is threatened for
are not, a fire hazard; only fuel on the ground matters, and budgetary reasons. Its effect|vene'ss has been
that the limbs are unimportant; and foam is good for fighting demonstrated, and it should be continued.

structure fires generally, and that it is not. Most worrisome, Provision of dumpsters and the visit of a
some emergency personnel recommend privately that residents chipperhave convinced many residents to clear

obtain fire hose and be ready to use it, but official policy their properties, and both should continue to be
forbids it. made available.

Volunteer Labor Is Not Allowed Emergency Response

Ostensibly because of the fear of legal liability in case of ~ Our CB radio network has already proven useful in
an on-site injury, residents have been unable as yet to fingémergencies, but we are unable to communicate via that
persons in authority willing to let them volunteer their labor to Means with the most relevant emergency service, the Berkeley
help reduce fuel loads in the lands that surround the Police Department (BPD). Acquisition of a CB base station
neighborhood. At the same time, budget limitations have severelyfor use in BPD headquarters has been requested, but no

restricted fuel reduction programs that use paid laborers. ~~ money has been allocated. Can this small amount of funding
($250) be found elsewhere if necessary?
Slow Response of Official Emergency Radio Station Telephone trees have proven useful, but they are clearly

The local 1610AM emergency radio station is slow to 00 cumbersome for use in communicating the urgent need
mount and remove announcements that residents might neetf take a particular emergency action (for example, to evacuate
to rely upon. For example, the March 1993 drill was supposed©n foot to the south because an as-yet-unseen major fire is
to have been started by a broadcast announcement, upofPProaching from the north). A suggested approach that
notification by the Berkeley Police, but the announcement could provide an early neighborhood-wide warning is outlined
was first broadcast twenty minutes after the drill started. infigurel. Itrelies on the ability of the emergency broadcast
Announcement of the October 1993 drill, which was supposedstation to transmit quickly detailed emergency advice. A
to have been taken off the air at the end of the drill, was still modest amount of equipment is also needed. If we can solve
being broadcast two days later. And description of a wildland the “people” problems associated with getting the radio
fire 5 days earlier was still being broadcast 5 days later whersStation to carry really current information and obtain the
another wildland fire in a nearby area occurred. (Our reasonmodest amount of funding required for equipment (around
for concern about having prompt response of the station will $250), this system could be functioning within weeks.

be made clear below.) Financial Issues

Waning Interest Here are the estimated costs of the possible solutions

With the fading of memories of Loma Prieta and the just described:
firestorm of 1991, the sensed urgency of making emergency
preparations fades, and some residents lose interest.
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Hill A Audible Hill C
= Hill B alarm
Telephone
Police Personnel: receiver
Record information to Controller
be broadcast on 1610 (3-digit
AM radio station » code)
1610AM Dial Hill C 'phone num- Circuit to
emergency ber + 3-digit code power
radio audible
transmitter Meaning: When alarm alarm
sounds, turn on radio to
1610 AM and follow its
instructions

Figure 1 — Proposed warning system for neighborhoods: If a specific warning
regarding evacuation or the like is to be made to a given neighborhood (Hill C),
the police would record the message for broadcast on the emergency radio
station, and then dial a telephone located on Hill C. After the phone is
“answered” (by the commercially available device), police personnel use their
push-button phone keypad to send a 3-digit code that triggers sounding of an
audible alarm. The meaning of the alarm is “tune in to the emergency radio
station for instructions.”

* Acquire and install CB base station at BPD so in taking the other emergency response steps described above,
residents can communicate with police when residents have spent in excess of $5,000 during the past 2
landlines are down: $250. years. In view of this, allocation of public funds for some of

* For the local police-activated alarm system, the projects listed above seems equitable in view of the
acquire necessary equipment ($200), install at enormous cost that would be avoided if another major
one location ($150), and pay cost of telephone conflagration were prevented.
service for one year ($150). Non-recurring costs:
$350. Recurring cost: $150 annually. Conclusions

* Thin the University of California wildland north
of neighborhood, leaving it amenable to periodic We look forward to continuing to work with emergency
“touch-ups”: $3,000. organizations in order to reduce the seriousness of the

« Similarly, thin the University of California emergencies that will inevitably arise in the future. We hope
wildland east of neighborhood: $4,000. that we can keep our neighborhood actively involved in this

We have not been able to estimate the costs of some ogffort, through focussed periodic drills, the stimulation of
the other items referred to above. In addition to the itemsvolunteer work to reduce surrounding fuel loads, and through
discussed, there are more expensive problems that neef@eing further trained in emergency procedures.
correcting. One is the repair of a washout in one of the fire
access trails near our neighborhood. Another is replacing
old, heavily laden utility poles in neighborhood areas, to Acknowledgments
which access during an emergency would be vital, with
underground utilities. (There is a program for gradual The following neighborhood residents played especially
replacement of overhead lines, but the replacement schedulémportant roles in the activities summarized above: Lindy
is reportedly “booked up” through the next decade. EmergencyHahn, Sydney Kennedy, Penny Rink, and Marianne Tanner.
considerations should be given priority.) Thanks also go to Debora Reismann, of the CORE Program,

One may well ask, should not individual residents bear and other individuals too numerous to mention by name in
the costs of fire prevention and emergency response? Thehe Offices of Emergency Services, Fire Departments, and
answer is, to a large measure they have. Many residentolice Departments of both Berkeley and Oakland, as well
have replaced wooden roofs with fire-resistant roofs, haveas emergency personnel and other staff members at the
had trees taken down and other growth removed. In addition,University of California, Berkeley.
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Conflicts Between Natural Resources and

Structural Protection !
Stephen Bakken 2

Abstract: Each parcel of government land carries specific land Yet, in moving to the urban-wildland interface, these people

use constraints and objectives. This is also true of private housingdo not wish to give up their lifestyle. Nor do they seem to
and business developments. When government land, which Wagccept any inherent risk.

acquired to protect the natural or cultural resources, borders pri- Let's not kid ourselves: there is risk. Remember all of the
vate land, which was acquired to build and protect houses or ' '

businesses, conflicts arise. The flammable native vegetation on th natural disasters this country has experienced recently. fires,

agency land is both a threat to the adjacent private landowner ang_IOOdS' hurrlcangs, earthquakes, .mudsl|des, etc. Every square
the primary resource that the agency is sworn to protect. ThisiNCh of land carries a degree of risk, some more than others.

paper covers the California Department of Parks and Recreation’s ~ People can reduce their losses from natural disasters,
response to this conflict. but cannot eliminate them completely. For example, they
can avoid living in areas of high risk; they can construct
buildings or modify the site to withstand the hazard by

Il of the previous presentations in this concurrent sessioni"Stalling Class A roofing or removing vegetation; they can

on the urban-wildland interface have focused on the COnstruct structures to prevent the hazards, such as sea walls
protection of lives and buildings on the urban side of the {0 Protect bluffs from being eroded by ocean wave action;
fence. | would like to give a different perspective as the they can purchase insurance; or they can do nothing and take
manager of land on the other side of the fence: the wildlandsh€ir chances. _ _ _

Most of you know that all government land is not managed 1 he urban-wildland interface dwellers try in vain to
the same; each Federal, State, county, or city land managemeffing all the urban amenities and safeguards with them. The
agency has its own missions and objectives for each parcefonsequences are far more significant than most people realize.
of land. However, much of the lay public makes no distinction. Housing and business developments, at the very most,

The California State Park System, like the National demolish all remnants of the native ecosystem. At the very
Park System, is a conglomeration of properties that wereleast, devel(_)pments subdivide the ecosystem so it will no
acquired to protect and manage: historic and archaeologidonger function as the same system. The effects of these
features, sensitive species of plants and animals, anditered areas stretch beyond their physical boundaries.
representative examples of California’s spectacular variety ]
of ecosystems. That is the “Parks” part of our name. Its Fire Management in the
employees, including myself, have the responsibility, by Urban-Wildland Interface
law, to protect these features. o - _ _

The other part of our name, “Recreation,” indicates our ~ Let's put this into a wildfire protection scenario. A
mission to provide access so that the general public maycounty permitting agency grants a developer the right to
enjoy these lands. build on vacant property bordering a state park. Permitting

All private land is not managed the same, either, yet agencies rarely take into consideration that wildfires are an
private property owners do share one goal with the Californiainherent natural hazard of most sites, so many permits are
Department of Parks and Recreation—to protect their Not routinely sent to the fire protection agencies for review.
investment. Buildings are usually the mostimportant investment  In order to increase the number of units per acre, there is
for homeowners and business owners. The natural and cultura®n incentive for the developer to site buildings close to

resources are the most important investment for Parks. property lines.
Frequently the developer will scarify the entire
Moving Back to Nature development for ease of construction and replant with non-

native plants, some of which may invade the adjacent native
Protecting one’s investment is an illusive concept. People€cosystem in the park. Time passes, and the plants within
usually move back to nature to escape the problems of theéind adjacent to the development grow, eventually attracting
city. Parks provide some of the “nature” that people seek.the attention of the fire protection agencies. The private
homeowner or state parks are then put on notice to clear
vegetation to create defensible space and weed abatement
1An abbreviated version of this paper was presented at the Biswellfor the structure.

Symposium: Fire Issues and Solutions in Urban Interface and Wildland Either because of this notice. or to reduce his insurance
Ecosystems, February 15-17, 1994, Walnut Creek, California. !

2Forester, California Department of Parks and Recreation, 1416-9th Pr€mium, the private Iandowner may trespass onto parl_<
Street, Sacramento, CA 95814. property to clear vegetation, demand that Parks clear their
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property, or notify fire protection agency of the dangerous property. Indeed, if they do not diligently carry out that duty,
condition perpetrated by Parks. they may be sued.

The fire protection agency may cite Parks for non- A newspaper editorial during the recent southern
compliance of the ordinances. In some cases, the fire protectioi€alifornia wildfires was entitled “Public Lands Shouldn’t
agency may elect to clear the park property and bill the Be Allowed to Become Lingering Hazards to Lives and
Department for the work. To add insult to injury, the Property.” It would seem that Parks is negligent by
Department is asked to pay for a destructive action on itsperpetuating a hazardous condition.
property that is in direct conflict with its mission to manage What would be considered best management practices
natural ecosystems. in this simplified example: a 10,000-acre park with one

What is the primary purpose in constructing fire and vegetation community, say chaparral? Parks would be remiss
fuel breaks? According to the newspapers, it is to protectin its mission if it attempted to manage all of this community
everyone from wildfire. But look at this from Parks’ as one homogeneous block. Biological diversity would be
perspective. Like everyone else, Parks is concerned withbetter served if Parks were to maintain a mosaic of different
protection of human life and will evacuate all park visitors age classes of the chaparral. The most ecologically suitable
and employees’ families during a wildfire. The Department means to accomplish this is to burn scattered plots of the
has even gone so far as to close a park when the fire dangealder aged chaparral each year.
rating reaches extreme. And yes, like everyone else, Parksis  Yet even this management scheme leaves more than half
concerned with protection of its facilities and performs the of the park in a flammable condition. Given hot, dry, windy
required vegetation clearance around structures. Indeed, someonditions, a wildfire could spread in any continuous cover of
of these structures are irreplaceable historic buildings. chaparral and threaten adjacent property owners. This is a

However, the Department is most concerned with the paradox. Parks can accomplish its mission using the most
protection of its principal investment—the natural and cultural suitable ecological tool and successfully reduce wildland fuels,
features. This is why the land was acquired and why eachyet be held liable for maintaining a “hazardous” condition.
park unit is unique. The political solution to this hazardous condition is

Parks usually does not want its native wildlands protectedfrequently unilateral: “Parks needs to construct fire breaks
from wildfire; indeed, fire is the most important agent in the on its land to protect the private landowner,” or, if you have
management of a dynamic functioning ecosystem in manybeen following the Mount Diablo State Park controversy,
areas of California. “Parks needs to put non-native cattle on its land to protect

Sometimes Parks might prefer that fire occur in a more the private homeowner.”
planned fashion (i.e., prescribed burning), such as where Do | sound a little defensive? Well, | fail to see why it is
long-term fire exclusion has produced an extremely high Parks’ responsibility to trash some of its most important
biomass, but we are usually not concerned that the plantsnvestments—its natural and archeological resources, in order
and animal species will be irreparably damaged by anto protect someone else’s investment. Yes, native vegetation
unplanned fire. will propagate a fire, but as the Oakland Hills wildfire reminded

Ironically, some of the techniques used to protect lives us, so will exotic plants, shake roofs, and redwood decks.
and structures from fire can be very damaging to the natural
and archaeologic features. Parks is most concerned Wit'"Squtions
bulldozer activity, be it for a firebreak made at the beginning
of fire season, or for a fire control line made during a It is the coordinators’ wish that this conference initiate
wildfire. Firelines accelerate erosion, destroy archaeologicalsome concrete change in the way society does business at
artifacts, allow invasive exotic plants to establish, and degradethe urban-wildland interface. From the fire perspective, |
the visual esthetics of the park. The vegetation usually recoversvould like to see two changes:
quickly on burned areas regardless of whether the fire was  First, eliminate all of the barriers to prescription burning.
planned or not, but may not return to dozed firelines for Everyone here is probably aware of how difficult it is to
decades because the organic surface soil and stored seed hesnduct a prescription burn in the urban-wildland interface
been removed. area given air quality constraints, burn logistics, potential

The Department is also concerned with tree felling; it liability, and public sentiment. Yet, this is the only tool that
takes a long time to replace an old-growth tree that wascomes close to meeting the needs of my agency in managing
dropped to extinguish a smoldering fire high on its trunk.  natural resources while providing a reasonable degree of

Most of the bulldozer lines on native wildlands are not protection for the adjacent landowner. The greatest barriers
to protect the park. They are constructed and maintained tahat | see are smoke management constraints and the threat
protect the surrounding businesses and homes. This is aof litigation against the landowner and fire protection agency.
example of an indirect impact that stretches far outside of Second, the scope of liability for wildfire damage against
the private ownership boundaries. land management and fire suppression agencies must be

| am not here to point fingers at the fire suppression severely limited. As long as managing a native ecosystem
agencies; they are only doing their job—to protect life and using best management practices is determined by the courts
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to be equivalent to “maintaining a hazardous condition,” produces a mudslide that destroys a home, Parks will likely
then there can never be a solution. be sued.

The current situation is unworkable for my department. In conclusion, without significant change in the
When a wildfire occurs, Parks either accepts significant constraints to prescription burning and especially tort liability,
resource damage from suppression activities or risks litigation Parks will be unable to accomplish its mission in the urban-
The only acceptable tool available to my department, wildland interface zone.
controlled burning, will never be used to its full extent | should not close without saying that Harold Biswell,
because of the gauntlet of constraints. When Parks is able tor “Doc” as we called him, was instrumental in starting the
conduct a prescription burn, we still face litigation threat. A Department of Parks and Recreation’s Prescribed Burn
prescription burn that escapes is worse from a liability Program. | believe that he would smile if this conference in
standpoint than an arson or accidental wildfire. Even ahis honor was instrumental in changing the way society
successful prescription burn can generate lawsuits. Fomanages fire in the urban-wildland interface.
example, if heavy rainfall, following a controlled burn,
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Regional Approaches to Urban Interface Problems ‘!

Neil R. Honeycutt 2

he urban and wildland interface (mix) problem exists in formation of regional cooperatives that go beyond traditional

many communities in the United States. To effectively geopolitical boundaries. The East Bay Fire Chiefs’
deal with these complex issues, cooperative approaches shoul@onsortium and the Vegetation Management Consortium
be used to solve regional problems. This panel discussed theperate as components of the Hills Emergency Forum. The
unique programs currently at work in Alameda and Contra public sector Chief Executive Officers are responsible for
Costa Counties in northern California. These programs wereensuring that the lessons from the Firestorm are translated
designed after the 1991 Oakland hills firestorm to addressinto public policy. The Bay Area Wildfire Forum is a private,
the specific problems in this predominantly urban intermix nonprofit group of northern California firefighters.
locale. The panel discussed the benefits derived from the

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2Chief, Fire and Rescue Branch, State of California, Office of Emergency
Services, 2800 Meadowview Road, Sacramento, CA 95832.
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The East Bay Vegetation Management Consortium:
A Subregional Approach to Resource Management
and Planning *!

Tony Acosta 2

ormed in response to the October 20, 1991, Oakland/to the EBVMC to develop a geographic information system

Berkeley hills firestorm, the East Bay Vegetation (GIS) for the VMP. A Technical Advisory Committee and
Management Consortium (EBVMC) is a voluntary association Citizen’s Advisory Committee have been formed to provide
of public agencies concerned with vegetation managementeview and comment on the VMP as it is developed. Several
and planning related to fire hazard reduction in the Oakland/series of public workshops will also be presented to provide
Berkeley hills. To date, a total of nine agencies are the general public with the opportunity to learn and comment
participating in the EBVMC, including local cities, park about the VMP. The basic goal of the VMP is to reduce the
districts, public utilities, and educational and research risk and potential loss from future wildfires in the East Bay
facilities. Each agency owns or is responsible for significant hills. This basic goal will be achieved by improving
open-space lands in the East Bay hills. The EBVMC is communication and coordination of work planning and
preparing a Vegetation Management Plan (VMP) oriented activities between local agencies, establishing a resource-
toward fire hazard reduction; this planning effort is funded based approach to vegetation management (as opposed to a
by the Federal Emergency Management Agency (FEMA) jurisdictional approach), and developing and implementing
through the Hazard Mitigation Grant Program, with FEMA a consistent set of standards for vegetation management
and EBVMC agencies splitting the $330,000 total project activities (ranging from land management prescriptions to
cost. The VMP project was initiated in August 1993 and is residential parcel inspection criteria). Ultimate success for
projected to be completed by September 1994. The VMP haghe EBVMC will depend on public support and political will
been developed with substantial public input by a team ledto change traditional jurisdictional approaches to resource
by Amphion Environmental, Inc., an Oakland-based planning management and program funding.
firm. The University of California, Berkeley, is also contracted

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2Parks Service Manager, Oakland Office of Parks and Recreation, 1520
Lakeside Dr., Oakland, CA 94612.
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Regional Approaches to Urban Interface Problems:
East Bay Fire Chiefs’ Consortium 1

Michael Bradley 2

he traditional approach to planning for public fire of representatives from all agencies that provide protection

protection has been based on independent actions byn Alameda and Contra Costa Counties in a common urban
each fire department or district. The county fire chiefs’ wildland interface zone more than 30 miles in length. The
associations, while providing interagency communication, East Bay Fire Chiefs’ Consortium serves as a clearinghouse
were not adequate to deal with the regional nature of thefor issues such as policy development, vegetation
wildland urban interface problem. The formation of the East management, public education, fire response planning, and
Bay Fire Chiefs’ Consortium grew out of the need to provide coordination of interdepartmental training.
regional solutions to these problems. This group is composed

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2Fire Chief, City of Hayward Fire Department, 25151 Clawiter Rd.,
Hayward, CA 94545.
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Regional Approaches to Urban Interface Problems:
the Bay Area Wildfire Forum !

Todd E. Bruce 2

Abstract: Fire agencies throughout the San Francisco Bay Areareport. The plan can outline the local streets, fire hydrants,
formed a grassroots organization to influence a firesafe environ-back-up water supplies, command post locations, staging areas,
ment. The Bay Area Wildfire Forum (BAWF) was organized in designated radio frequencies, helicopter landing zones,
1992 to coordinate wildland fire training while promoting and evacuation areas, etc. BAWF has established an excellent
encouraging further activities regarding wildland firefighting and |ibrary of educational books, pamphlets, slides, and videos.
fire prevention. Additionally, BAWF has a speakers’ bureau for public speaking
engagements in community organizations and schools.
It is the vision of the Bay Area Wildfire Forum that, one
he Bay Area Wildlife Forum (BAWF) has sponsored, day, all the Bay Area fire departments will have a working
organized, and instructed four live fire training burns in knowledge of each other’s organization and a sustained
the last 2 years. Hundreds of student firefighters learned tocommitment by each organization to educate their community
control, suppress, and survive a wildland fire. Also, a newsletterand enforce a wildfire hazard reduction program.
is circulated every other month to provide a valuable means
of interagency communication. This has never before occurred\lission Statement
within Bay Area fire departments. BAWF attributes its success
to regional coordination, cooperation, and participation. The mission of the Bay Area Wildfire Forum is to
The San Francisco Bay Area has fast developed a fireProvide for a broad base of support for speaking with a
history like that of southern California. The problems include Unified voice influencing a firesafe environment throughout
years of drought, an oppressed vegetative fuel load, and théhe Bay Area an_d surroupdmg communities; to provide,
building of homes in the once undeveloped wildlands. Bay through cooperation, practical and usable technology on an
Area fire departments, already stretched thin by staggeringPutréach basis; to assist the general public, planners, and
budget cuts, have recognized that they can no longer handl§Overning bodies in implementing firesafe practices; to
these problems alone. coordinate wildland fire training and fire safety activities;
After the Tunnel Road Fire of October 1991, several and to provide a model for agency cooperation and leadership
Bay Area firefighters discussed the problems they were 0 other areas of the state and cquntry, which are examples
facing with today’s wildfires. Most departments were of the progress that can be achieved through local, State,

experiencing problems with staffing levels. Different private, and Federal cooperation.
equipment, technology, procedures, terminology, and radio

frequencies have created operational nightmares. TheyGoa|S

recognized the need for fire departments throughout the Bay
Area to network on a regular basis.

Thus a grassroots organization, the Bay Area Wildfire Forum
(BAWF), was formed. The bi-monthly meetings are hosted by a
different fire agency. An educational presentation is given,
followed by a roundtable discussion, and then the host fire
department presents its agency’s wildland firefighting program. wildland fire control.

BAWF has made available to all member departments @ . 7o promote and sponsor wildland training
cadre of highly skilled wildland firefighting instructors. In throughout the Bay Area.
||ght of today’s budgetary belt tightening, thisis an invaluable » To promote enhanced interagency communications.
resource. BAWF will also provide assistance to communities « To be a resource center for wildland public
that want to develop a pre-suppression plan by designating education and wildland fire prevention materials.
the high-risk areas in the community and developing a written *« To promote pre-fire suppression planning

throughout the Bay Area.
« To remain available to anyone interested in the
promotion of wildfire interagency cooperation
1An abbreviated version of this paper was presented at the Biswell and training.

Symposium: Fire Issues and Solutions in Urban Interface and Wildland « To sponsor the construction of a wildland fire simulator.
Ecosystems, February 15-17, 1994, Walnut Creek, California.

°Fire Captain, Santa Clara County, Central Fire Protection District,
14700 Winchester Blvd., Los Gatos, CA 95030-1818.

» To provide a forum for a group of local, state,
private, and federal fire agencies who all have a
common interest in the advancement and
promotion of wildland fire control, training, and
prevention.

« To promote and encourage standardization in
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Accomplishments In June 1993, firefighters from four counties participated
in a 110-acre training burn. Representatives from two other

BAWF has more than 50 member agencies and a handfutounties were on hand to observe the exercise, gather information
of individuals. BAWF has the full support and endorsement and report back to their respective agencies. The local media
of the California State Fire Marshall, California State Board \yas invited to participate in the activities. The media attended
of Fire Services, eight of the nine Bay Area County Fire 3 syrvival course, developed by BAWF, to give the media the
Chief and County Training Officers Associations. tools needed to survive a wildland fire incident.

Being a grassroots organization, BAWF has recognized
the necessity to bring aboard a group of individuals who, : .
based on their experience, can assist the command staff ilg':ommunlca‘tlonS
avoiding “reinventing the wheel” and other common mistakes A newsletter is written, published, and circulated by the
that new organizations are prone to make. This advisorymembers and distributed every other month. This provides
board is composed of Dan Coffman, State Board of Firepertinent interagency information regarding training,
Services (SBFS); Mike Vonada, SBFS; Chief Mike Bradley, prevention, and political and organizational facts. Included
Hayward Fire Department; Battalion Chief Mike Martin, are training tidbits, meeting minutes, and other essential
California Department of Forestry and Fire Protection; information. This has proven to be a valuable means of

Battalion Chief Bobby Dixon, Milpitas Fire Department; interagency communications that has never before occurred
John Ackerman, Publisher, American Fire Journal; and Chiefyithin the Bay Area fire departments.

Douglas Sporleder, Santa Clara County Central Fire District.

: : - Conclusion
Live Fire Training Burns

The Bay Area Wildfire Forum is committed to raising
BAWF is most proud of its success with live fire training  the level of service, increasing efficiency, and maintaining

burns. It has sponsored, organized and instructed four ”VQnteragency cooperation. Total support and participation by
fire training burns in the past 2 years. Hundreds of studentsts member departments will be the only means by which
learned to control, suppress and survive wildland fires while goals will be accomplished. It is our hope that egos can be
under controlled live fire situations. Student firefighters were set aside so agencies will talk and begin to walk side-by-
placed inside a tent shelter, and the fuel around them wasjge. Many agencies have taken the first step, to endorse
burned. This simulated the heat, smoke, and sounds that ongng support our organization. The next step is to get involved,
would encounter if forced to deploy their fire shelter. assist with change, take a chance, and stake ownership so

the same message can be sent to the public, lawmakers, and

our firefighters.
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Social and Environmental Issues in Developing Vegetation
and Fire Management Plans ‘!

Leonard Charles 2

Abstract: To reduce the risk of wildfire in the California urban Preparing a Plan for Southern Marin
interface often requires actions that will be viewed by members OfCOUI’]ty California

the public as having adverse effects on such resources as wildlife,
vegetation, views, air quality, and recreational opportunities. These The Marin Municipal Water District (MMWD) owns

citizens can substantially delay and even thwart development of . . . . .
fire management plans.yln dev)éloping such a plan for aE area in19,000+'acres I.n southern Marin County, California. This
southern Marin County, California, public agency staff and its acreage is the prlmary watershed that MI\./IWD'uses to pro.duce
consultants encountered significant public opposition. The suc-and store water provided to 57,000+ residential and business
cessful completion and adoption of the plan required an extensivecustomers (i.e., hookups) in southern Marin County. This
public participation process. The rationale and format for the property plus an adjacent 1,200 acres owned by the Marin
public participation process are described. As important as theCounty Open Space District (hereafter referred to as the
format selected is the mindset of the staff and consultants involvedStudy Area) is heavily used for recreational purposes. The
in the process. The_attitude of “care” on the part of stgff an_d numerous Study Area ridges capped by Mount Tamalpais,
cons_ultan_ts is |nvest!gated and foun_d to be a critical attribute Nthe tallest mountain in the area, provide the undeveloped
dealing with the public on controversial plans. visual backdrop for the many urban communities in the area.
The 20,000+ acres that comprise the Study Area are considered
by the public as one of the region’s most important “resources.”
he preparation of a plan for managing vegetation to  The problem with this splendid resource is that the
reduce fire hazard in the urban interface requires notstudy Area wildland borders residential neighborhoods of
only the involvement of the necessary scientific and sjx cities as well as several unincorporated communities.
professional experts but a willingness by the lead agencyrhe urban interface is a classic example of California
staff and any consultants engaged by the lead agency t@evelopment, with extremely expensive homes built on steep
thoroughly and objectively comply with environmental review ridges where the trees and chaparral of the wildland
requirements (e.g., National Environmental Protection Agencyinterpenetrate the residential areas. No border separates the
[NEPA] or, in California, possibly California Environmental ildland and the developed areas. And wildland vegetation,
Quality Act regulations). This environmental review must or fuels, surround the residences for a considerable distance
include an open dialogue with environmental and community from the Study Area boundary. Access to the interface areas
groups who may have significant questions and concernss limited; water storage and delivery systems are inadequate.
regarding proposed vegetation manipulation. To ignore theserhe fire hazard is rated very high to extreme throughout the
questions or concerns can significantly delay approval andinterface. Marin County is one of the wealthiest counties in

implementation, jeopardize eventual implementation of the the United States, and many of the most expensive homes in
plan, and/or foster a future atmosphere of distrust betweenhe County are located in this interface.

the agency and the local community. Active and wholehearted  The Marin County Fire Department (MCFD) has
inclusion of the public, including critics, can result in more responsibility for suppression of wildland fires in the Study
environmentally sensitive plans than might otherwise be thearea. In the early 1980’s, MCFD became concerned about the
case. Ultimately, dialogue with the public improves the puildup of fuels on the Study Area and the consequent threat
chance of plan adoption and implementation, and it canto adjacent residential neighborhoods. From 1982 to 1985,
foster an environment wherein the pUb“C iS more Confidentwith MMWD approvaL MCFD conducted a series of prescribed
of agency 'sensitivity to environmgntal and social concernspyrns in the remote northern portion of the Study Area. In the
when making future land use decisions. autumn of 1985, MCFD conducted a prescribed burn on the
south face of Mount Tamalpais that adjoins the community of
Mill Valley. The objective of this burn was to burn off most of
the chaparral on the south face of the mountain and the
adjacent Marin County Open Space District (MCOSD) owned
Northridge property. Soon after this prescribed burn was
AN abbreviated version of this paper was presented at the Biswellinitiated, the weather quickly and drastically changed with
Symposium: Fire Issues and Solutions in Urban Interface and Wildlandthe result that only small patchesabfaparral rather than the
Ecosystems, February 15-17, 1994, Walnut Creek, California. targeted several hundred acres were burned
2Environmental Analyst and Partner, Leonard Charles and Associates, These small burned patches on the mount;elin were perceived

Environmental Analysis and Planning, 7 Roble Court, San Anselmo, CA R
94960. by a number of individuals as “scars” on the face of a beloved

USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995. 117



The Biswell Symposium: Fire Issues and Solutions in Urban Interface and Wildland Ecosystems Panel Discussion:...Urban Interface Problems

mountain, scars that had no effect on reducing fire hazard. = The Baseline Studies took nearly 2 years to complete. A
Concurrent publication of analyses of the botanical effects of Draft Vegetation Management Plan was completed in 1.5
the earlier Study Area burns conducted by an independentyears and accepted by the Districts in autumn 1993. The
reviewer described how those burns had produced severaDraft EIR was scheduled to be published in early March
adverse effects on chaparral vegetation (Parker 1986, Parkef994. By the time EIR review is completed and the Districts
and Kelly 1984). Given the identified adverse effects on certify the EIR and act on the Plan, it will have been about 4
vegetation and the visual scarring created by prescribed burnsyears since the planning process began.
a number of individuals mobilized opposition to a new (1986)
MCFD proposal to conduct prescribed burns on the south facep|gn Contents
of the Mount Tamalpais. The Districts received letters of
opposition from more than 50 individuals including The Draft Plan is a site-specific description of vegetation
representatives of most of the major environmental organizationsmanipulation to construct a series of fuel reduction zones on
active in the area. The Sierra Club Legal Defense Fund, amongbout 1,100 acres. A description and mapping of the
others, stated that an Environmental Impact Report must beprescriptions for more than 300 sites (i.e., polygons) are
prepared before any consideration of future burning. included with a description of the implementation of each
MMWD then contacted our firm, Leonard Charles and technique, and monitoring requirements. The techniques
Associates (LCA), about what work would be required to recommended include manual and mechanical cutting of
supplement the State’s Program Environmental Impact Reporichaparral and woodland understory, thinning of overstocked
(EIR) on chaparral burning in order to meet the California coniferous stands, and prescribed burning of woodland
Environmental Quality Act (CEQA) requirements.After understory, grasslands, and chaparral.
meeting with our staff, MMWD determined that the State’s The Plan also includes programs for controlling and
Program EIR was insufficient to meet the stated requests foreliminating invasive, non-native plant populations, restoring
additional analyses and information. MMWD and MCOSD threatened meadows/grasslands and oak woodlands, protecting
engaged LCA and Wildland Resource Management to conductnd restoring rare plant populations, and upgrading road and
a series of Scoping Meetings with the public to determine water delivery systems. A complete monitoring format is
what studies were required. Three meetings were held withincluded as well as staffing recommendations. Coordinated
representatives of environmental organizations andResource Management Plans and Memoranda of Under-
homeowners associations, local fire protection agencies andstanding programs are identified for critical areas of the
other pertinent public agencies, and the general public. Study Area perimeter that are owned by other agencies or
The consensus of these meetings was that beforendividuals. The costs for treating each polygon are estimated,
developing a plan for managing Study Area vegetation, theand a complete fiscal analysis and funding plan are included.
resources on the Study Area needed to be identified as welFinally, the Plan includes detailed recommendations for work
as the fire hazard probability, and the future state of therequired in the urban interface outside the Study Area. The
environment under existing management (existing manage-Draft Plan, including Technical Appendices and the Baseline
ment was primarily “letting nature take its course” and active Studies, includes over 2,000 pages of text. Prescriptions are
fire suppression of all ignitions). LCA and Wildland Resource mapped on large format maps. Baseline data and prescriptions
Management were engaged to prepare the Baseline Studieasre stored in the GIS.
(Leonard Charles and Associates and Wildland Resource
Management 1991). This report included a complete surveyp|gn Preparation
and description of vegetation on the Study Area, an analysis
of fuels, computer gaming of wildfire behavior, mapping of All the time, effort, and costs of preparing these studies
fire hazards, analysis of future vegetation succession giverand plans may not have been necessary if the vegetation
current management, and installation of a Geographicmanagement were proposed in an isolated, rural area of the
Information System (GIS). The conclusions of these Baselinestate or in areas that had recently and/or repeatedly witnessed
Studies were that there was an extreme fire hazard on modghe residential destruction implicit in urban interface wildfires.
of the Study Area and in the surrounding residential areas. IlrHowever, Marin County is an urbanized area, and a major
addition, a number of threats to existing plant communities wildfire has not occurred in the southern half of Marin
and species given existing management were identified.  County since 1945. Thus, a number of individuals and
The Districts determined that a Vegetation Managementorganizations had serious doubts about any plans to make
Plan (hereafter called the Plan) was required to addresshe area “safer” by burning the vegetation on a treasured
these concerns. After a competitive bidding process, LCA mountain and watershed.
was engaged to prepare this Plan and the EIR for that Plan. = Some may believe that MMWD and MCOSD should
have opted to quickly proceed with preparation of a plan to
3 Since this paper was originally presented, MMWD has certified the Final alter vegetat!on and mVIt.ed public .part|C|pat|0n only to the
EIR for the Plan and has adopted that Plan. The Plan was adopted in Octobéd€gree required by pertinent environmental and planning
1994. MMWD s currently implementing the Plan. laws. From this perspective, planning should be the job only

118 USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995.



The Biswell Symposium: Fire Issues and Solutions in Urban Interface and Wildland Ecosystems Panel Discussion:...Urban Interface Problems

of those who ensure public safety and manage Study Aredurning no matter what any studies showed, that their minds
resources, such as fire protection and ecological expertswere made up, and that the Districts were unwilling to listen

This perspective ignores the influence of the environmentalto opposing viewpoints. Many of these same individuals

organizations. It ignores that the environmental organizationsbelieved that the Study Area did not need management,
and other interested parties have already complained aboumature would be better off left alone, and any fire hazard

past management activities. It ignores the request for a fullshould be addressed by residents making their homes fire
EIR made by the Sierra Club Legal Defense Fund and otherssafe, rather than treating wildland vegetation.

It ignores the independent analyses of Study Area burns that  Given this opposition and the stated distrust of management
indicate adverse effects on vegetation. It ignores numerousand consultants, the Districts insisted that the consultant team

articles in the scientific literature that warn against too frequentinclude experts in public participation. A full public
burning of chaparral and burning “out of season” (J.E. Keeley participation program was conducted. This included:

1989, S.C. Keeley 1989, Parker 1987). It ignores the fact that
MMWD and MCOSD are agencies with elected boards who

must maintain a thorough dialogue with the public they serve.

And it ignores that an educated public input can provide data
and perspectives not available to staff and consultants and
potentially improve staff/consultant-prepared plans.

Letters to the Districts opposing any additional burning
on the mountain were not submitted only by local citizens.
Such renowned scientists and authors as G. Ledyard Stebbins
(1986), Peter Raven (Director of the Missouri Botanical
Garden) (1986), H. Thomas Harvey (principal of Harvey
and Stanley Associates, Inc.) (1987), and many other
professors and scientists submitted letters opposing future
prescribed burning or, at least, requesting that an EIR be
prepared prior to consideration of such burning. The California
Department of Fish and Game (1986) recommended no
burning on the south and east faces of Mount Tamalpais and

 Five community meetings/presentations—The

consultants made presentations of goals, objectives,
and preliminary recommendations. Verbal and written
input was obtained from thmublic. The meetings
were organized, hosted, and supervised by the public
participation consultants.

An in-depth telephone survey of 400 MMWD
ratepayers—The public’s opinions were obtained
about proposed goals, objectives, techniques, and
financing.

Presentations were made to the MMWD Board and
MCOSD Parks and Open Space Commission, and
input was received.

Newsletters.

Press releases.

Complete reports prepared as technical appendices
for all public participation efforts.

the Northridge property. Informal meetings between MMWD staff and the

The Districts were cognizant of the problems that might consultants with various environmental and community groups
result if the community was not fully involved in the planning were also important efforts. Robert Badaracco, the MMWD
process. They wisely insisted that the Plan be prepared by dand Manager, hosted a number of field trips with interested
group that included all necessary areas of expertise includingorganizations and individuals. He leased small buses and
public participation experts. The 21-member team preparingvans and toured the top of Mount Tamalpais to show
the Plan included botanists, fire ecologists, foresters, wildlife individuals some of the hazards that were being addressed in
biologists, archaeologists, geologists, hydrologists, the Plan. Consultants generally accompanied him, and together
cartographers, land use planners, and public participationthey answered questions and responded to concerns.
consultants. The EIR was being prepared at the same time as MMWD under Mr. Badaracco’s initiative and manage-
the Plan which allowed pertinent experts to review preliminary ment hosted a 2-day symposium, “Vegetation Management
Plan recommendations to ensure that prescriptions would notn Natural Areas,” on April 3-4, 1992. Symposium speakers
harm sensitive or valuable resources nor result in unacceptabladdressed a range of issues regarding fire hazard reduction
impacts; this ensured that the eventual EIR would not exposén the urban interface. One of the aims of the symposium
unforeseen critical impacts or flaws in the Plan. was to expose the local community to the points of view of
experts throughout California.

The consulting team and MMWD staff voluntarily made
contacts with most of the major environmemaanizations.

While conducting the earlier scoping meetings and They attended informal potlucks, field trips, committee
preparing the Baseline Studies, the opposition to any use ofneetings, and ad hoc meetings where they made presentations,
prescribed burning and, in many cases, to any manipulatioranswered questions, and received input and criticisms. They
of existing vegetation was evident. From the plan’s inception, made repeated efforts to inform those who expressed the
because of past disagreements, the agencies and anwost concern about the Plan about their timetable, approach,
consultants they might hire were considered distrusted. Theand intentions.
stated belief was that staff and consultants were simply LCA maintains that this type of public participation was
developing a plan “to have something to do,” “to manage for essential to deal with controversial issues involving vegetation
the sake of management,” and to justify their jobs. Somemanipulation in such a sensitive area. The actual participation
believed that the Districts planned to proceed with prescribedformat and the mindset of the consultants or staff were

Public Participation Component
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equally important. Many members of the community had to admit one is wrong. Equally, one must be able to clearly
become inured to typical “participation” meetings and argue one’s position in the case if the opposing view is
approaches resulting in the common opinion that suchclearly incorrect.

meetings were simply an exercise, a sham, that allowed the  Although it is incumbent to act in a professional manner
lead agency to claim that it had actively sought public input. when working with the public, an equally important attribute
Individuals responsible for Plan preparation must be awareis to care—to care about the environment that has been
that he or she does not know everything and that there isnanipulated and to care about other people’s feelings and
value in divergent opinions. This is easy to say and it seemspinions. The care that consultants and staff brought to the
self-evident. However, when one has been working on ameetings and dialogues with the public was critical in the
project for a long period of time, one begins to feel that one planning process. Although all individuals still did and do
‘knows” what needs to be done, what the effects of the not agree with the Draft Plan recommendations nor the data
recommendations are, what the benefits and costs are, etehat were used to develop the recommendations, most people
Changing course is difficult to consider once one has investedecognized that every effort had been made to be sensitive to
considerable time and energy developing a set of environmental attributes but to also address the objectives of
recommendations. To listen to points of view that are oftenreducing the area fire hazard. They could see that staff and
diametrically opposite is difficult. To be directly or indirectly consultants cared about the same environment that they
accused of bias and callousness towards plants, animalszared for and that while we might still be misguided, in their
views, etc. is difficult. And, to envision that one might opinion, we were doing our best. This did not stop people
actually be wrong is also difficult. from continuing to oppose certain aspects or to call for

These critiques of one’s work and one’s self worth are additional research when preparing the EIR. But for the
not simply impassioned outcries. Many of the critics of the most part the recriminations and untrusting atmosphere were
planning efforts for the Mount Tamalpais area are very eliminated from the final hearings of the Draft Plan.
familiar with the literature on the effects of prescribed burning This care and openness is best expressed in the small,
in chaparral. They have reviewed prescribed burns done innformal meetings and conversations. By meeting in people’s
other areas. They know where sensitive wildlife species homes or when on walks on the Study Area, issues may be
occur in or near treatment areas. They are educated in theiscussed in a way that rarely occurs in formal meetings or
literature of ecological succession, restoration, etc. They arepresentations. Opportunities are available for people to see
familiar with such alternative techniques as the use of foamthat staff or consultants are real people who are informed
and residential defensible space strategies. They are able tand care about the environment and the issues. This personal
find the articles in the scientific literature that question or contact cannot occur in large, formal meetings. Too often,
offer an opposite point of view to that held by most membersindividuals, especially representatives of organizations, have
of the scientific community. For example, a customized a perceived agenda at these larger meetings, and the ability
version of BEHAVE gaming was used to predict wildfire to actually converse is lost. The time and organizational
behavior on the Study Area; the exercise was used to gaugeonstraints of these larger meetings also restrict the possibility
the efficacy of the recommended fuel reduction zones.of open dialogue. Staff and consultants should strive to
Opponents to prescribed burning criticized the use of make themselves available for such informal meetings,
BEHAVE gaming as it was not developed for wildfire behavior conversations, and field trips. The trust developed in these
in chaparral and were able to cite articles that likewise citeddialogues can then influence the more formal dialogue at
the limitations of BEHAVE. larger public meetings and public hearings.

The selective use of scientific articles to prove one’s The Draft Plan is based on continual monitoring of
point or corroborate one’s position is not a new phenomenon actions so that prescriptions and programs can be amended if
Yet it remains a very effective means of blocking unforeseen adverse effects are realized. This built-in ability
communication. Opponents using data from selected articleso alter the Plan combined with a trust of staff and consultants’
or selected sections of articles make a case that ehonesty helped assuage fears that the Districts were “running”
recommendation or finding in the Plan is not accurate. Theyover the public with a Plan that, once adopted, would eliminate
make these selections available to other individuals, manythe potential for future review and adjustment.
of whom are already prone to disbelieve the consultants. The At the final public hearing where the MMWD Board
consultants and staff are then accused of bias, of using onlfheard testimony on the Draft Plan prior to approving it so
data that will support their position, and “if they are biased that the EIR could be completed and distributed, rep-
here, then how can we believe anything in this report.” Thus,resentatives of most environmental organizations actually
if BEHAVE gaming in chaparral is inappropriate, as some praised the Draft Plan for its sensitivity. Their remaining
claim, then the entire exercise is simply a means of frighteningprimary concern was how they were going to have some
people by using inadequate data. One of the main aims ofuture voice in plan implementation (they sought some form
public participation is to be able to discuss, even argue,of Citizens Advisory Committee), which is a political and
about these conflicting claims. And the consultant or staff not a planning issue. Although environmental organizations
must engage in these conversations willing to learn, willing and other individuals remain concerned about the Plan, the
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general praise for the consultants, staff, and the Draft Plan isThese people can be quite vicious in their attacks not only on
an indication that, so far, our approach to working with the the data in question but personally. The staff member or

public is an effective planning tool. consultant has no need to simply absorb such unwarranted

Currently, the Draft EIR is being completed for the behavior. However, such individuals must be handled in a

Draft Plan. The public and reviewing agencies will review professional manner that addresses the attack without allowing
the Draft EIR and submit comments asking for clarification the discussion or the staff member or consultant to become
or additional information. After responding to all comments, simply reactive. When one becomes reactive, the entire
the Final EIR will be submitted to the Districts. Once the public might be considered as hostile and the possibility of

MMWD Board (as Lead Agency) determines that the EIR is constructive dialogue might be seen as hopeless. It is too
complete, it will certify that document. At that point, the easy to react and judge a group by one or two obviously
Board can take action to adopt the Plan, which will probably hostile members.

occur in May or June 1994, Care provides a long-term view of the situation. One
can be angry, defensive, argumentative at times. However, if
The Concept of Care care is present, then one can focus on the fact that most of

the public involved care themselves and are seeking the best

Preparation of a Vegetation or Fire Management Planfor their environment, and that a solution that is effective
requires the full use of the expertise of various professionals.and generally acceptable is possible.
This paper has not focused on this expertise, nor the various  Most importantly, care means to keep an open mind. A
approaches and techniques available for reducing fire hazaragharacteristic of many experts is that they become blinded
in the urban interface. Such approaches are the subjects fdny the very expertise that is their strength. Expertise should
many of the other papers delivered at this symposium. Insteadpot be a shield to deflect opposing data or theories. To care
this paper has focused on the often critical area of involvingis to recognize that all of us, despite opposing viewpoints,
the public in preparing such a plan, because in addition totend to become defensive about our area of expertise,
the basic professional knowledge, objectivity, and honestyespecially if considerable time and energy has been expended
that each participant in the planning effort must maintain, to develop a plan or recommendation. To care is to continually
the attribute of care is helpful in resolving controversial be aware of this defensiveness and to try to remain open to a
planning matters. The American Heritage Dictionary defines differing perspective even when that perspective includes a
the verb “to care” as: “to be concerned or interested; providepersonal attack or criticism. It means to be willing to work a
needed assistance or watchful supervision; have a liking ollittle harder.
attachment; and have a wish, or be inclined.” Although one cannot necessarily order up care in oneself

These definitions describe the attitude that a staff memberor one’s co-workers or subordinates, this attribute should be
or consultant can bring to controversial planning issues.recognized when selecting staff members and/or consultants
Consultants must be concerned and interested in the planningp work on a controversial project. Expertise in one’s field,
issues and the target environment. They should also providehe ability to effectively write and speak, and other attributes
needed assistance and watchful supervision to ensure thare certainly critical. The propensity to care is an equally
the Plan is workable and that the effects are predictable. Onealuable characteristic.
should “like” the project, the affected environment, and the
people involved. , The Benefits of Public Participation

One cannot fake care. One must possess it; at the very
least, one must have the wish or inclination to see that the  Including full public participation in the planning process
job is done well. is not meant simply as a method to deflect criticism of that

This focus on care is not intended as some “New Age” process. Many real benefits result from involving the public,
suggestion of a technique for improving job performance. especially an educated public like the one involved with this
Obviously, if one does not care about a particular planningvegetation management plan.
effort, then one will proceed on whatever grounds one has  This plan addresses a controversial situation. The planning
found useful or successful in the past. Rather, it is anprocess took about 4 years, and this seems a long time.
observation that in this particular planning effort, as well as During the 4 years no work could occur, and one hoped that
our firm’s work on several other very contentious projects, a wildfire did not ignite. But 4 years is not long for “project”
the attitude of care can make the difference in successfulapproval in California. Many large development projects
adoption of a plan as well as the creation of an easedake at least this long from the initial planning stage through
atmosphere for future decision-making. the environmental and project approval stages. If the Districts

Neither is this attention to care intended as an invitation had decided not to conduct the Baseline Studies and simply
to be nice to everyone. Some individuals purposely misusedeveloped a plan and an EIR on that plan, the EIR might
data and public forums to promote their own narrow view. have been substantially challenged, including a potential
These individuals may have no desire to listen to opposinglegal challenge. Those familiar with the CEQA process in
viewpoints, to compromise, or to reach a workable decision. California know how difficult it is to prepare a legally adequate
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EIR that can withstand a vigorous legal challenge even for
discrete development projects. The difficulty of assessing
impacts on vegetation, wildlife, views, air quality, erosion,
etc. for a plan that addresses a wide range of actions in
various habitats over hundreds or thousands of acres is
immense. If a community is unhappy with the planning
process and the plan, they may find many “incomplete” Conclusions
analyses, omissions, and errors. They are likely to mount a
legal challenge to such an EIR. This challenge adds months,  Preparing vegetation and fire management plans may
even years, to the planning process, especially if the challengéhvolve changing vegetation in ways that are unpopular or
is upheld by the courts, and the EIR must be amended an@inacceptable to certain members of the local community. In
recirculated. Cases like these show that the full publicthose cases where controversy occurs, the planning effort
participation approach outlined above is especially warranted must include an open dialogue with the affected community.
Some of the other major advantages of public participationThe formats for such dialogues are well known to most

lead agency. This was beneficial in getting a plan
adopted without legal challenges. It may result in
an atmosphere wherein future planning and
decision making is based on dialogue rather than
conflict.

in this Plan included:

*The Plan preparers were exposed to many scientific
articles and perspectives that they might not
otherwise have known existed. Members of the
public provided the consultants with full
bibliographies of articles on the adverse effects of
burning and re-burning chaparral, especially under
wet season conditions. The California Native Plant
Society and others provided data on the botanical
significance of the chaparral community existing
on the Study Area. The consulting team reviewed
these data and determined that the botanical effects
(as well as visual, hydrologic, and fiscal effects)
of mass burning and re-burning of large areas of
chaparral or other vegetation would have
significant environmental impacts. As such, the
Plan developed a series of discrete fuel reduction
zones on critical ridge lines and other areas where
fire access roads currently exist. Input from the
public was an essential part of the data base used
to develop the Plan. The local community often
has many good ideas and particular knowledge
about their environment.

«Environmental organizations and other individuals
were willing to become participants in Plan
implementation. For example, the California Native
Plant Society (CNPS) has offered to assist the
Districts in locating sensitive plant populations
on treatment sites and to assist in expanding the
inventory and mapping for sensitive species. The
Plan includes a section on the extensive volunteer
efforts in removing non-native plant populations
and other necessary tasks. Volunteer labor is more
likely from an involved community.

*Thorough public involvement ensured that the
planners had fully investigated their recomm-
endations and options to those recommendations.
This participation ensured a thorough and objective
analysis.

*As previously discussed, full participation built
an atmosphere of trust between the public and the

public agencies. Particularly controversial projects may require
the inclusion of public participation experts. In either case, it

is critical that staff and consultants who are in contact with

the public remain objective and open in discussions with the
public and that they seek every opportunity of meeting with

members of the community. An open dialogue assists the
planning process, often improves the chance for adoption of
a workable plan, and can foster increasing trust between
agencies and the public.
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Working to Make the Clean Air Act and Prescribed
Burning Compatible *

Trent Procter 2

Abstract: The Federal Clean Air Act of 1963 offers a challenge to Developing this balance is crucial to ecosystem
the future of prescribed and natural fire programs in the United management and will be the challenge of managing public
States. One aspect of maintaining healthy ecosystems for humangnds in the future. As issues change, managers of public
and natural resources is clean air. In addition, prescribed anqands will be presented with the challenge of resolving

natural fire programs are an important tool in maintaining healthy . S
ecosystems, as well as satisfying the requirements of Federal angonfllct§ between_ maintaining healthy ecosystems, people,
and their economics.

State legislation concerning home and structure protection, pro-
tecting endangered species, maintaining natural wilderness pro-

cesses, providing for multiple use, and providing healthy forests Legis|ative History
and resources for future generations. As legislation to protect the

environment grows deeper and more complex, land management  Although the Clean Air Act of 1963 established air
agencies find themselves in the position of sorting out conflicts quality standards, it did not require State compliance.
and attempting to manage within legal and publicly acceptable Amendments in 1967 required States to establish air quality
parameters. Presenting a solution to this issue of conflicting legis'standards but did not provide Federal minimums. In 1970
lative mandates will require: the ability of land management and amendments to the Clean Air Act promulgated Federai

air regulatory agencies to move beyond their normal roles and dards f I f teria f
reach the best position for responsible ecosystem managemenﬁtan ards for some pollutants as well as criteria for motor

including human health concerns; land management agency coopY€hicles and fuels. In addition, one of the more critical
eration in developing a uniform position and resolution; the devel- components of the 1970 amendments was changing Federal

opment of a technically strong and credible resolution that showsresponsibility for the Clean Air Act from the Department of

sensitivity to the public health issue; strong upper managementHealth, Education, and Welfare to the Environmental

communication to State and EPA management; and timely regulaProtection Agency (EPA) (Baggett 1993). In 1970 Congress

tory development. required the EPA to establish deadlines for compliance that,

in the following 20 years, became a lesson in understanding

the difficulty in achieving the standards. The 1977 amendments
he Federal Clean Air Act of 1963 has been very recognized the futility of a 1975 deadline and allowed States
challenging to the future of prescribed fire programs in until 1987 to comply. The 1977 amendments focused on

California. Rules for prescribed fire need to be developed tostationary industrial sources and introduced the Prevention

meet the requirements of the Clean Air Act of 1990. The of Significant Deterioration (PSD), providing the first

practice of allowing fire to play its natural role in wildland opportunity to protect and maintain air quality in areas that

ecosystems was endorsed in a 1990 General Accountingvere cleaner than the national standards. The amendments

Office (GAO) report (GAO/RCED-91-42). The report states provided for Federal Implementation Plans (FIPS) if State

that attempts to exclude fire from these lands could lead tdmplementation Plans (SIPS) did not achieve compliance.

major unnatural changes in vegetation and wildlife and

contribute to uncontrollable wildfires as the result of an

accumulation of fuels. Fortunately, building compatibility 1990 Clean Air Act and Prescribed Fire

between the Clean Air Act and prescribed fire is not a

process that needs to begin, but one that needs to continue Because the 1987 national air quality goals were not

and be strengthened. attained, Congress enacted amendments to the Clean Air Act
Understanding the legislative history of the Clean Air in 1990. The 1990 amendments address four broad categories

Act and its apparent conflicts with legislation that guides that may affect the use of prescribed fire in California:

management of public land is helpful in proposing solutions * Federal non-attainment area requirements for

that create a balance between air quality, ecosystem health, PM10 (particulate mattes10 microns diameter,

and human health. 1 micron = 16 m)

» Conformity

« Air Toxics

* Visibility

1An abbreviated version of this paper was presented at the Biswell

Symposium: Fire Issues and Solutions in Urban Interface and Wildland Federal Non-Attainment Area Requirements for PM10
Ecosystems, February 15-17, 1994, Walnut Creek, California. . .
2Forester, Sequoia National Forest, USDA Forest Service, 900 West 1he 1990 amendments require dates for compliance of

Grand Ave., Porterville, CA 92357-2035. PM10 and other Federal non-attainment pollutants based on
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severity. Areas that are non-attainment for the Federal PM10Visibility
standard and able to demonstrate compliance by August  an important visibility-related element in the 1990

1994 were classified as moderate, and those areas unable {gnendments is the formation of the Grand Canyon Visibility

Serious: . Congressional desire to protect some of the nation’s most
Moderate Areas Serious Areas pristine visibility. Recent research indicates that in addition
Imperial Valley Coachella Valley to impact from nearby industrial sources, polluted air masses
Mammoth Lakes Owens Valley from California and neighboring western states also impact
Mono Basin San Joaquin Valley visibility (Malm and others 1990, Sisler and others 1989).
Sacramento County South Coast Under certain meteorological conditions these air masses
Searles Vallgy may travel hundreds of miles from large urban areas west of
San Bernardino County the Colorado Plateau. The Commission is charged with

Air PoIIutio.n.ControI Districts classified as serious must developing management options for all pollutants and sources
develop revisions to the SIPS by August 1994 and demonstratghat contribute to visibility impairment, including forest
compliance by January 2001. Regulations to achieve management activities. The Commission is expected to have
compliance must be in place by August 1997. draft recommendations prepared by June 1995 and a final
The 1990 amendments require air pollution control report to EPA by November 1995. EPA must act on the final
districts not meeting Federal PM10 standards to addressecommendations by May 1997, and California will be

These elements of PM10 must be incorporated into State

Implementation Plans revisions and subsequent regulations.
Air pollution control districts are required to develop rules . :

thatpincorporate Reasonable Avai?able Control MF(-;'JlsuresVVOrklng Toward Solutions

(RACM) for moderate areas and more stringent Best Available  sojutions should be balanced. Prescribed fire users need
Control Measures (BACM) for serious areas. These measuregg recognize air as a resource important to ecosystem function,
must be developed for fugitive dust, residential wood burning, yisipility, and human health. Regulators need to understand
and prescribed fire following EPA recommendations. The (ot air is but one element of ecosystems that require

National Wildfire Coo_rdin.ating Group participated in the management to provide for the welfare of the 30 million
EPA RACM/BACM guidelines. citizens of California.

Solutions to preserve the use of prescribed fire and
Conformity reduce the PM10 contribution as a result of prescribed fire

. . include:
The conformity portion of the 1990 amendments, as « Prescribed fire user coordination.

well as EPA regulations that became effective in January . :
. T . * Technically strong resolution.

1994, require Federal agencies in Federal non-attainment . Communication
areas to demonstrate that agency activities conform to SIPs. : . L
California’s plan is a compilation of the States’ air pollution * Timely interaction.
control district plans, . Uppgr management awareness.

In Federal non-attainment areas users of prescribed fire * Public awareness.
must quantify emissions to determine conformity. Projects
may be analyzed in a collective programmatic plan if emissionsPrescribed Fire User Coordination
are predictable or as a part of individual project plans. De
Minimus levels, below which conformity determinations are
not required, are set at 70 tons annually for serious areas an
100 tons annually for moderate areas.

Prescribed fire users should coordinate uniformity in
roposals to reduce emissions, responses to draft regulations,
Qnd communication of the use and benefits of prescribed fire
in California. Regulators will be much more receptive to
incorporating a well coordinated multiple agency position
Air Toxics into planning documents and rules. Well-coordinated input

. . develops credibility and political strength as opposed to
Perhaps the most uncertain potential effect of the 1990putting regulators in a position that requires technical

ogiaiation.that doml with 1oxice. The amondmenta require 119MENtS they may not be qualifed to make.
: i A working group is recommended at the State/regional
the EPA to develop standards for about 200 toxics. Some o working group | gl

f o

X level to develop a framework for regulatory positions that
th_ese toxics, such as benzene and aldehydes, can be foun_d Yhsures continuity of regulations and programs on broad
wildland smoke. Little progress has been made on toxic

lation devel ¢ but this | | i th ecosystem scales. The risk is that prescribed fire management
regufation development, but this 1S one element in the nearoptions might vary dramatically between California’s
future with potential to impact prescribed fire users.

numerous air pollution control districts. Although statewide
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coordination is important, the vast majority of effort is required  Produce reliable emission factors for all

within individual air basins and air pollution control districts. vegetation types.

After all agencies and organizations that may use prescribed  Quantify emission reduction techniques.

fire are carefully identified, working groups need to be » Model for 24-hour concentration and predict
established. Interagency coordination groups have been transport in complex terrain.

established in the South Coast, San Joaquin, and North

Coast air basins. Air quality analyses procedures as well as emission

reduction techniques need to be institutionalized in agency
o training programs in order to meet expectations of air quality
Communication regulators. Additional research is necessary to resolve
As prescribed fire user coordination groups develop, aregulatory conflicts associated with emission production,
strong communication link with respective air quality combustion efficiency, and smoke management (Brown 1990).
regulators will need to be established. Air regulatory agencies__ .
need to account for the interrelationship of fire with all Timely Interaction
ecosystem elements including air (Bagget 1993). This might  In 1994, planning efforts and regulatory development
be accomplished by establishing contacts or developingassociated with PM10 are moving forward in California at
periodic meetings with PM10 planning staff. Communication an extremely fast rate. Programs should not be interrupted,
should be frequent and strong enough to create an awarenes®wever, while the issue of conflicting laws and mandates is
and appreciation for the needs and objectives associated€bated. Air pollution control districts are thus seeking early
with improving air quality as well as prescribed fire. Dialogue involvement to avoid conflicts with rule implementation.
might lead to a memorandum of understanding that clearly ~ Air districts will likely be conducting California
defines expectations in more detail than planning documentd=nvironmental Quality Act (CEQA) analysis with planning
and rules. In addition, this would provide the framework for €ffort and/or rule development, providing an opportunity for
continuity, despite changing staff. At the State level, the evaluation of regulatory impacts on management of public
recently formed California Air and Smoke Council will 1andand public safety. Prescribed fire users need to understand
provide an opportunity for information exchange. Those the regulatory process. They need to evaluate the timing of
participating have included the USDI Bureau of Land €fforts and to whom they should be directed.
Management, USDI National Park Service, USDA Forest
Service, California Division of Forestry, Environmental Upper Management Awareness
Protection Agency, California Air Resources Board, California Many Federal, State and county agencies in California
Air Pollution Control Offices Association, and representatives are preparing to increase prescribed fire activities for a variety
from various air pollution control districts. This group will  of politically sensitive reasons including recent catastrophic
propose recommendations to meet regulatory compliancewildfires, spotted owl habitat needs, and a backlog of fire
while maintaining the option for use of prescribed fire. required to create more natural vegetation age classes. The
relationship to sensitive issues implies a need to keep
management briefed on the status and potential impacts of
Technically Strong Resolution impending air quality regulations on prescribed fire programs.
Prescribed fire users need to improve their ability to ]
quantify and manage emissions (Brown 1990). Although Public Awareness
research needs should be clearly outlined, prescribed fire  Most public agencies that utilize prescribed fire have
users should not hesitate to move forward with professionaldeveloped some level of public education designed to explain
judgments and assumptions using the best informationthe purposes of burning and notify people sensitive to smoke.

available. For instance, prescribed fire users can: In light of current regulatory action public awareness efforts

- Estimate emission factors, if unknown, based should be increased in order to provide the public with
on similar fuel types. enough information to understand the balance between air

« Estimate total emissions generated. quality and prescribed fire. Given the importance of prescribed
« Apply techniques to reduce and disperse emissions fire programs, agencies should review and revise every public

« Monitor concentrations of PM10 at sensitive awareness opportunity. In addition to taking advantage of
receptors. existing public education programs, agencies should be

« Develop an emissions inventory. prepared to be very visible and look for opportunities to
provide presentations at public meetings associated with air

The existing limitations must also be distinguished. ~ guality regulatory development.

Prescribed fire users cannot:
* Qualify natural or pre-European emissions in
California.
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Comprehensive Fire Prevention Legislation Enacted by the
California Legislature in 1992 after the East Bay Firestorm 1

Rachel Richman 2

egislation was enacted by the California Legislature in other safety requirements. Fire safety personnel and local
1992 after the East Bay firestorm on the Oakland/Berkeley government officials all participated in developing these

border; it included roofing standards, brush clearance, andmeasures and presenting them to the California Legislature.

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solution in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2 egislative aide, Office of Assemblyman Tom Bates, 3923 Grand Ave.,
Oakland, CA 94610.
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Florida’s Solution to Liability Issues *!

Dale Wade James Brenner 2

Abstract: Prescribed fire is used to treat roughly 5 percent (1,500,000 but to serve as an essential prerequisite to the very survival
acres) of Florida’s wildland each year. Superimposed on this fire- of these ecosystems.Virtually all Federal and State natural
maintained landscape is one of the fastest growing populations infagoyrce management agencies and some county agencies
the United States. Much of this population increase is a result Ofuse prescription fire, primarily for hazard reduction, wildlife
immigration from northern states where ancestral ties with fire have habitat improvemen,t and ecosystem perpetuatic;n Fire is

been broken. Many immigrants want to settle along the urban/ d in th . b h f d
wildland interface, exacerbating an already detrimental situation. US€d 1N the private sector by ranchers, forest product

These new arrivals generally view fire as a destructive force ratherCOMpanies, game preserves, farmers, the sugarcane industry,
than as a biological necessity. They have little tolerance for the@nd numerous other land owners to accomplish a wide variety

temporary inconveniences associated with intentional use of fire Of objectives. The 120,000 prescribed burn authorizations
and view the practice as archaic. Furthermore, many are retireegranted in 1994 resulted in the intentional treatment of 8
who have the time and inclination to become politically active. percent (2.3 million acres) of the 29 million acres under fire
Recog_nizing tha_t the public will uIti_mater decide the future of protection. Subtracting the acres burned for sugarcane
prescribed burning, agency and private resource managers havy.,qyction, land clearing, and agricultural stubble removal

joined in a cooperative effort to ensure thatprescrlbed fire c_ontlnuesleaves’ about 1,500,000 acres were treated by prescription
as a viable resource management option. The three regional pre;

scribed fire councils and the Florida Division of Forestry have taken fire during the unusually wet 1994 year—a figure well below
the lead in a multi-faceted approach to accomplish this objective, the 10-year average.
including: 1) improving the image and competence of prescribed
burners_through training_ and burn-boss certification; 2) educat_in_g Challenges
the public through speaking engagements, newspaper and television
coverage of prescribed burns, feature stories, videos, and school- Superimposed on this fire-maintained landscape is one
tea_cher guides; 3) enacting state Iegis_latipn, agency ruleg, an_d CoUNtYt the fastest growing populations in the United States. The
ordinances; and 4) opening communication with all parties, includ- ., ion of Florida increased from 9.7 million in 1980 to
ing prompt and even-handed response to complaints. 12.9 million in 1990, and is projected to reach 15.6 million
by the year 2000. More than 900 immigrants arrive daily,
and a large proportion are retirees from northern population
lorida is endowed with a mild climate and abundant centers where ancestral links with wildland fire have been
sunshine and rainfall, conditions conducive to rank geyered. Of the 141,000 housing starts in 1993, 104,000
vegetative growth. Florida is also the thunderstorm capitalyygre single-family dwellings. Many new residents want to
of North America. These factors, coupled with the ubiquitous jje along the ever-expanding urban/wildland interface where
use of fire by Native-Americans during the past severalihey will be directly impacted by fire management activities.
thousand years, have produced a complex of vegetationconcomitant increases in the road network and traffic volume
communities, some sustained by chronic low-intensity fire fyrther exacerbate the situation. More effort is required to
and some by periodic stand-replacement fires. Fire exclusionsafeguard the public and protect homes from both wild and
tried for several decades earlier this century, was found t%rescribed fires.
be a short-sighted alternative characterized by escalating Tpe public has trouble differentiating between these two
costs, decreasing probability of success, and unwantegypes of fires. New arrivals are generally not aware of the
ecosystem changes. benefits derived from the judicious use of fire, nor of its biological
Wildfires must be suppressed for numerous reasons, sQecessity. They regard a blackened landscape as obviously a
resource managers have been forced to learn how to harne%maged one. They have little tolerance for the temporary
this ambivalent natural force, not only to enhance our lifestyle,inconveniences often associated with prescribed fire such as
slowed traffic, smokey skies, and fly ash in their swimming
pools. Uninformed individuals intentionally setting fires are an
enigma to them. Many, who question “wasting” their tax dollars
An abbreviated version of this paper was presented at the Biswell on a practice that seems archaic at best, are retirees who have
Symposium: Fire Issues and Solutions in Urban Interface and Wildland the time and inclination to become politically active.

Ecosystems, February 15-17, 1994, Walnut Creek, California. . o A
°Research Forester, Southern Research Station,USDA Forest Service, Because of the inherent flammablhty of many of Florida’s

Route 1, Box 182-A, Dry Branch, GA 31020; and Forestry Program Admin- Vegetative types, and the increased potential for catastrophic
istrator, Fire Control Bureau, Florida Division of Forestry, 3125 Conner fire as fuel loads increase in the absence of periodic low-
Blvd., Tallahassee, FL 32501.
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intensity fires, the Division of Forestry (DOF) has situation. Conducting prescribed fires that met all regulatory
recommended using fire to reduce hazardous fuel accu+estrictions, had no potential smoke impacts on the public,
mulations. But all too often, residents do not choose to allowand still achieved the burn objectives in an efficient manner
these recommendations to be followed, and soon thereaftehecame increasingly difficult. Private individuals who used
firefighters risk their lives in an attempt to save homes in prescribed fire found it very difficult to obtain affordable
that subdivision. insurance. The demise of prescribed fire, and along with it,
Absentee landowners are an even more intractablethe management and perpetuation of many of Florida's
problem. Vast tracts of land were subdivided and sold ecosystems, was a very real possibility.
worldwide, but relatively few owners ever homesteaded.
Again and again, copious plant growth during wet years wasSo|ytions
followed by the inevitable dry year resulting in disastrous
wildfires that stretched available resources beyond capacity.  Recognizing that the public would ultimately decide the
The spread of fire-prone introduced species made the situatioiuture of prescribed burning, agency and private resource
even worse. The Florida legislature addressed the problemmanagers joined together in an effort to ensure prescribed
of hazardous fuel buildup on absentee ownerships by passinfjre would continue to be a viable resource management
the Hawkins Bill in 1977 (Wade and Long 1979). This law option in Florida. Fire councils, similar to the one founded in
(Section 590.025 of the Florida statutes) gives the DOFsouth Florida in 1974, were formed in central and north
authority to use prescribed fire, at State expense, to reducélorida. These prescribed-fire councils are very pro-active,
hazardous accumulations of wildland fuels on private propertyhelping develop posters, publications, and other “handout”
provided the landowner does not objegigendix A Under materials. They distribute these materials at schools and
this law, more than 100,000 acres have been burnedgarden and community service club meetings in which they
Disastrous wildfires, however, still plague Florida because discuss the advantages and disadvantages of prescribed fire.
Florida, like other states, cannot afford enough “on-call” They hold workshops to enhance the expertise of prescribed
forces to handle worst-case scenarios. burners, host “show-me” field trips, sponsor demonstrations
Fires that threaten or destroy large numbers of homes oiof emerging techniques and equipment, and co-sponsor
cause multi-vehicle accidents make the headlines, alertingmeetings that address priority issues, such as the national
the public to fire management issues. The occasional ill-conference on “Environmental Regulations and Prescribed
timed prescribed fire with a bad outcome also receives full Fire” scheduled for March 14-17, 1995.
media coverage. Individuals and organizations who disagree ~ The prescribed-fire councils are directing much of their
with the concept of prescription fire use these incidents toeducational effort toward the younger generation. They are
strengthen their arguments. But even without these eventshelping develop a teachers’ manual to introduce the concept
people criticize the practice of prescribed burning; and of prescribed fire to school children. The role of Smokey the
although criticism may sometimes be justified, many citizens Bear, a fire prevention symbol, was expanded to include the
are uninformed or misinformed. An alarming increase in benefits of the judicious use of fire as well. Tall Timbers
smoke-related litigation is also occurring. Many of the Research Station produced two excellent videos on prescribed
judgments in these cases appear to give generoudire in the south, as well as a number of 20-second public
compensation for unsupported arguments. service announcements for a Tallahassee television station.
In 1987, the Florida Supreme Court ruled that: 1) setting Efforts to educate the public also include writing articles
a prescribed fire was an inherently dangerous act; 2) thefor local newspapers that provide a full discussion of potential
landowner is liable for damages to others for negligence indeleterious side effects as well as the benefits of prescribed
setting or maintaining that fire; 3) this liability cannot be fire. Inviting the news media, especially local television
delegated to an independent contractor actually conductingstations, to prescribed burns has proven very successful. To
the prescribed burn; and 4) a landowner wishing to conducthelp ensure the safety of the television crew on the burn, a
a prescribed burn must know what “accepted forestry andknowledgeable spokesperson is assigned to be with them at
burn standards” are and be certain they are applied. all times. Another tactic is to involve local fire departments
In an effort to respond to public concerns, the DOF in prescribed burns. This gives department personnel an
developed regulations that allowed termination of a prescribedappreciation for prescribed fire and provides them with some
burn if a complaint was lodged. But the DOF found this first-hand experience in wildland fire behavior.
regulation was increasingly abused by callers with a different When necessary, peer pressure is applied to encourage
agenda. Furthermore, the tourist industry desired clear skiesprescribed burners to become better trained and to present a
while some environmental regulators advocated more stringenprofessional image. A good professional image is fostered by
fire and smoke regulations. using personal protective items, maintaining equipment and
Virtually all county, State, and Federal natural resource tools, using “smoke ahead” signs to warn traffic, notifying
agencies in Florida were espousing similar fire messagesappropriate law enforcement agencies and adjacent landowners
and were practicing what they preached. Nonetheless, firebefore ignition, and taking the time to explain prescribed fire
managers throughout Florida were witnessing a deterioratingto anyone who stops to ask about a burn in progress.
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The Division of Forestry has made several changes inburner from liability for damage or injury caused by fire or
its administrative rules and regulations. It developed a set ofresulting smoke unless negligence is proven.
Best Management Practices (BMP’'S) for prescribed fire To become a certified Prescribed Burn Manager in Florida,
use, tightened the criteria for issuing nighttime burning you have to serve in a leadership role on three prescribed
authorizations (smoke from these fires was a major source ofires, and either pass a comprehensive test designed for
complaints), and developed new training courses and safetgxperience burners, or successfully complete the 6-day Florida
requirements for its fire management personnel. One of theinteragency Basic Prescribed Fire Course. Begun in 1989,
changes occurred in 1987 when a voluntary statewide progranihis course is held several times a year at various locations
to certify experienced prescribed burners was implemented throughout Florida. Each class is limited to about 30 students
As an incentive, the DOF was more flexible when issuing and must be sponsored by an organization. Sponsorship
nighttime burning authorizations to certified burn-managers. involves securing cadre from a short list of “approved”
When the certification program was begun, a person had tonstructors, providing classroom facilities and areas to burn,
have served in a leadership role on at least three prescribeénd arranging for food. Within a region, a sponsor who can
fires, attend an 8-hour review session, and pass a written teqarovide student housing is preferred because this facilitates
given at one of the 17 district DOF offices. The demand for evening trainee-instructor interaction and helps keep costs
certification was great, and it soon became obvious that adown. In return the sponsor is given 10 of the 30 student
standardized certification process was needed. To standardizelots; the remainder are allocated on a first-come first-served
the certification process, a correspondence course has bedpasis. Hillsborough Community College (HCC) handles
developed which is administered by Hillsborough Community registration, distribution of pre-class study materials, and
College in Tampa. Now, appplicants who pass the final other administrative tasks. The only formal advertising needed
exam must prepare a written fire prescription for approval to date is a flier HCC mails out each year with class dates and
by the DOF, and then have the results of the burn reviewedocations for the year and a registration form. The prime
by the DOF as the final step to becoming a Certified Prescribedeason many graduates list for attending the course and
Burn Manager. becoming certified is the liability benefits associated with the

The DOF also developed an “official agency statement” certification law. Certified burn managers are currently
about prescription fire. A draft of this statement was sent toattempting to convince insurance companies to offer them
selected people and agencies for review. The Forestry Forumprescribed fire liability coverage at an affordable cost.
a statewide group of natural resource leaders representing Florida continues to set aside numerous relatively small
public, private, and academic sectors, received a copy. Eaclj10- to 100-acre) tracts of land to protect and perpetuate,
year this group selects one critical natural resource issueparticularly areas containing diminishing plant communities—
then develops and implements a strategy to address it. Irvirtually all plant communities that can be maintained only
1987 it selected prescribed fire and asked the DOF to rewritethrough periodic fire. As lands adjacent to these parks are
the statement in the form of a bill for submission to the statesubdivided and sold for home sites, agency resource managers
legislature. When introduced in 1989, this bill was not given are eventually left with no place to vent the smoke from
much chance of enactment, but a dedicated lobbying effortprescribed fires. One solution involves passage of a county-
resulted in its passage without serious oppositmpéndix wide local ordinance creating smoke corridors for the parks
B). Legislators strongly supported the bill because they saidwithin its jurisdiction. Basically, such an ordinance establishes
it was the first time representatives of industry, conservationand delineates a smoke transport and dispersion trajectory
organizations, and state agencies had been in their offices dbr prescribed burns within a park. Developers are required
the same time promoting the same legislation. Legislatorsto give potential lot buyers a copy of the ordinance, stating
concluded that the bill must be vitally important to the thatthe lotis located in a smoke corridor and will occasionally
management of Florida’'s natural resources. be impacted by smoke from prescribed firappendix G.

The law, called the Florida Prescribed Burning Act Other solutions with similar results are being achieved through
(Florida Statute 590.026), is intentionally general so the DOFdeed restrictions and conservation easements.
can use the administrative rule-making process rather than
the legislative process to make changes (Brenner and Wade
1992). It includes a preamble that describes the necessity oThe Future
prescribed fire and promotes its continued use for ecological,
silvicultural, wildlife management, and range management  To date, more than 3,000 prescribed burners have become
purposes, and charges the DOF with promulgating rules forcertified. This number is expected to increase rapidly when
the use of prescribed fire. It also states that prescribed burnghe prescribed-burn certification correspondence course
conducted under the auspices of this Act: 1) require a writtenbecomes available. Over 900 burners, many from outside
prescription that must be on site during the burn; 2) be Florida, have graduated from the Interagency Basic Prescribed
conducted only when at least one certified burner is on site;Fire School. Thirty sessions, including seven scheduled in
3) are a landowner right; 4) are in the public interest and shall1994, have been conducted since its inception in 1989. The
not constitute a public or private nuisance; and 5) protect theFlorida Prescribed Burning Act has had a positive impact
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on prescribed burning but has not been tested in court yet.  To date, Florida's multi-faceted approach to prescribed
Georgia, Louisiana, and Mississippi have passed similarburning and smoke management issues has been a success.
legislation, and a similar bill is currently before the Whether this success is a result of rear-guard actions or a
Alabama legislature. Planning has begun to teach three oharbinger of an increased understanding of the need for and
the new prescribed (Rx) fire effects courses approved byuse of prescribed fire remains to be seen. As our population
the National Wildfire Coordinating Group (NWCG) in continues to swell, increased conflict between people and
Florida in 1994-95. the environment should be expected. Hard decisions will
But we cannot rest on our laurels. Because fire is a two-have to be made. It is incumbent upon fire managers to
edged sword that can be easily misapplied, fire managemeninitiate dialogue on emerging fire issues, respond to questions
activities will continue to be closely monitored by regulatory openly and honestly, show a willingness to correct mistakes,
agencies and critics. We must demonstrate that we areconsistently strive to improve fire management activities,
constantly striving to improve. Maintaining a good image and support and conduct research to increase the database
and educating the public are continual challenges. And weshowing the necessity of fire to sustain healthy ecosystems.
must not falter in our effort to convince other lay and Then, whatever society ultimately decides, fire managers
professional natural resource organizations to demonstratevill have done their part to ensure the decision is based on
their commitment to the need for and use of prescribed fire.knowledge, and not an emotional reaction to temporarily
For example, the Southeastern Section of The Wildlife Societyblackened landscapes or smokey skies.
recently passed a resolution recognizing the importance of
prescribed burning in land management. As more organizations
publicly support prescribed fire as a viable requirement to References
sustain certain ecosystems, our defense will strengthen against
both those who think all fire management activities not related Brenner, Jim; Wade, Dale D. 19%2orida’s 1990 Prescribed Burning

to suppression are ill-conceived, and those who simply believe, QCL E")O:””g' 0[ Foref;_ryhgo(l5227l'g3$él eciclation aids hasard
. . ade, Dale D.; Long, IChae . ew legisiation alds hazar
we should not interfere with natural forces. reduction burning in Florida. Journal of Forestry 77(11):725-726.

Appendix A—Hawkins Bill (Florida Statute 590.025).

590.025 Control burning of wild land; authorization; conditions.

(1) As used in this section, “wild land” means:

(a) Uncultivated land other than fallow. Such land may be neglected altogether or
maintained for such purposes as wood or forage production, wildlife,
recreation, or protective plant cover.

(b) Land virtually uninfluenced by human activity.

(2) At the request of the governing body of a county, the Division of Forestry of the
Department of Agriculture and Consumer Services is authorized and empowered, subject to
the provisions and qualifications contained in subsection (3), and provided the owner of the
land does not object, to control burn any area of wild land within the county which is
reasonably determined to be in danger of conflagration if any open and uncontrolled fire
were to occur in the area.

(3) No area of wild land shall be control burned under the provisions of this section unless
notice of intent to control burn, describing particularly the area to be burned and the tentative
date or dates of the burning, is published in a conspicuous manner in one or more newspapers
of general circulation in the area of the burn not less than 10 days prior to the burn.

(4) In addition, the Division of Forestry shall prepare, and the county tax collector shall
include with the annual tax statement, a notice to be sent to all landowners in each township
designated by the Division of Forestry as a high fire hazard area. Such notice shall describe
particularly the area to be burned and the tentative date or dates of the burning and shall list
the reasons for, and the benefits expected to result from, control burning.

History § s. 1, ch. 77-17.
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Appendix B—Florida Prescribed Burning Act (Florida Statute 590.026).

590.026 Prescribed burning; requirements; liability.
(1) Short Title § This section may be cited as the “Florida Prescribed Burning Act.”
(2) Legislative Findings and Purpose.

(a) The application of prescribed burning is a land management tool that benefits the safety
of the public, the environment, and the economy of Florida. Pursuant thereto, the
Legislature finds that:

1. Prescribed burning reduces naturally occurring vegetative fuels within wild land
areas. Reduction of the fuel load reduces the risk and severity of major
catastrophic wildfire, thereby reducing the threat of loss of life and property,
particularly in urbanizing areas.

2.Most of Florida’s natural communities require periodic fire for maintenance of
their ecological integrity. Prescribed burning is essential to the perpetuation,
restoration, and management of many plant and animal communities. Significant
loss of the state’s biological diversity will occur if fire is excluded from fire-
dependent systems.

3. Forest land and range land constitute significant economic, biological, and
aesthetic resources of statewide importance. Prescribed burning on forest land
prepares sites for reforestation, removes undesirable competing vegetation,
expedites nutrient cycling, and controls or eliminates certain forest pathogens. On
range land, prescribed burning improves the quality and quantity of herbaceous
vegetation necessary for livestock production.

4.The state purchased hundreds of thousands of acres of land for parks, preserves,
wildlife management areas, forests, and other public purposes. The use of pre-
scribed burning for management of public lands is essential to maintain the
specific resource values for which these lands were acquired.

5. A public education program is necessary to make citizens and visitors aware of the
public safety, resource, and economic benefits of prescribed burning.

6. Proper training in the use of prescribed burning is necessary to ensure maximum
benefits and protection for the public.

7.As Florida’s population continues to grow, pressures from liability issues and
nuisance complaints inhibit the use of prescribed burning.

(b) Itis the purpose of this section to authorize and to promote the continued use of prescribed
burning for ecological, silvicultural, wildlife management, and range
management purposes.

(3) Definitions.§ As used in this section:

(a) “Prescribed burning” means the controlled application of fire to naturally occurring
vegetative fuels under specified environmental conditions and following appropriate
precautionary measures, which causes the fire to be confined to a predetermined area and
accomplish the planned land management objectives.

(b) “Certified prescribed burn manager” means an individual who successfully completes the
certification program of the Division of Forestry of the Department of Agriculture
and Consumer Services.

(c) “Prescription” means a written plan for starting and controlling a prescribed burn.

(4) Rules.8 The Division of Forestry of the Department of Agriculture and Consumer Services
shall promulgate rules for the use of prescribed burning.
(5) Requirements; Liability.

(a) Prescribed burning conducted under the provisions of this section shall:

1.Be accomplished only when at least one certified prescribed burn manager is present on
site while the burn is being conducted.

2.Require that a written prescription be prepared prior to receiving authorization to burn
from the Division of Forestry.

3.Be considered in the public interest and shall not constitute a public or private nuisance
when conducted pursuant to state air pollution statutes and rules applicable to prescribed
burning.
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4,.Be considered a property right of the property owner if naturally occurring
vegetativefuels are used and when conducted pursuant to the requirements of this
subsection.

(b) No property owner or his agent, conducting a prescribed burn pursuant to the requirements of
this subsection, shall be liable for damage or injury caused by fire or resulting smoke, unless
negligence is proven.

(6) Duties of Agencies.

(a) The Department of Community Affairs, the Division of Forestry of the Department of
Agriculture and Consumer Services, and the Office of the State Fire Marshal shall prepare
a report to be submitted to appropriate legislative committees by February 1, 1991, that
shall identify actions required to minimize the threat of wildfire in areas where new
development is proposed in or adjacent to wild lands.

(b) The Office of Environmental Education of the Department of Education shall incorporate,
where feasible and appropriate, the issues of prescribed burning into their educational
materials.

History § s. 2, ch. 90-234; s. 1, ch. 90-296.

Appendix C-Sarasota County Smoke Corridor Ordinance.

Sarasota County Planning Staff Report and Recommendation Reanalysis.
U.S. 41/Blackburn Point Road Villade Activity Center Sector Plan No. 89-02-SP

Attachment A
Conditions for Development Approval:

Section A:

V. The respective property owner/developer, their successors or assigns of all parcels east of
U.S. 41 contained within the attached Recommended Future Land Use Plan labeled Figure
13, shall cause to be recorded to the Public Records of Sarasota County, Florida, a Notice of
Proximity to the existence of the Oscar Scherer State Recreation Area. Said Notice shall be
in substantially the same form as attached hereto as Exhibit A. Said Notice shall contain
metes and bounds descriptions of the entire Parcels D, E, F, G, and H which will have been
prepared by a licensed Florida Land Surveyor. Said Notice shall be recorded at the time of
the recording of a final plat or condominium plat survey and which O.R. Book and Page shall
be set forth within such plat. Said Notice shall also be required as a part of all Deed
Restrictions and Condominium Documents. Said Notice shall indicate the Oscar Scherer
State Recreation Area’s right to the following: continuing current resource management
practices to include but not be limited to ecological burning, exotic plant and animal
removal, usage of heavy equipment and machinery and other practices as may be deemed
necessary for the proper management of the Oscar Scherer State Recreation Area. Also
included shall be a reference that Department of Natural Resources regulations and policies
substantially restrict mosquito control in the Oscar Scherer State Recreation Area. Said
Notice shall also be referred to in all deed and or property restrictions within Parcels D, E, F,
G, & H in the Sector Plan, and said Notice shall be subject to review by Florida Department
of Natural Resources legal staff.
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Attachment B

NOTICE OF PROXIMITY TO OSCAR SCHERER STATE RECREATION AREA/
CONSERVATION EASEMENT

This Notice date this day of ,199 , and entered into the public record by
and , as owners of the property described as:

SEE ATTACHED EXHIBIT |
(Insert description of subject property owned within U.S. 41/Blackburn Point Road Sector Plan
No. 89-02-SP)

WHEREAS, it is the intent of this Notice to make known to the public-at-large that the
property described in Exhibit “I” attached hereto is located in close proximity to the property
known as the Oscar Scherer State Recreation Area/Conservation Easement

WHEREAS, it is further the intent of this notice to advise potential tenants and
purchasers of subdivision property located within the boundaries of the property described in
Exhibit “I” attached hereto, that said property is in close proximity to the Oscar Scherer State
Recreation Area/Conservation Easement.

NOW, THEREFORE, the general public and those parties specifically purchasing or
leasing property within the area described in Exhibit “I” attached hereto are hereby notified that:

1. The subject property described in Exhibit “I” attached hereto is located in close
proximity to the Oscar Scherer State Recreation Area/Conservation Easement.

2. This Notice is to further advise potential purchasers or tenants of property described
in Exhibit “I” attached hereto that the proximity to the Oscar Scherer State Recreation Area/
Conservation Easement may result in said purchasers or tenants being affected by: continuing
current resource management practices to include but not be limited to ecological burning,
pesticide usage, exotic plant and animal removal, usage of heavy equipment and machinery and
other practices as may be deemed necessary for the proper management of the Oscar Scherer
State Recreation Area/Conservation Easement.

3. The nature and extent of the effects of the operations of the Oscar Scherer State
Recreation Area which shall include: All management practices as contained within the document
entitled “Ecological Burn Plan Oscar Scherer State Recreation Area” adopted on April 3, 1990,
and which may be amended from time to time.

4, All property owners which take title to property within the boundaries as described in
Exhibit “I” attached hereto, or tenants who may occupy the premises within the boundaries
described in Exhibit “I” attached hereto, shall be deemed to have constructive knowledge of this
Notice due to its recordation in the Public Records of Sarasota County, Florida, and further shall
be deemed to have consented to said resource practices, including ecological burning, pesticide
usage, exotic plant and animal removal, usage of heavy equipment and machinery and other
practices as may be deemed necessary for the proper management of the Oscar Scherer State
Recreation Area/Conservation Easement by the recording of a Warranty Deed or other instrument
of conveyance, conveying the property within the boundaries in Exhibit “I” attached hereto, or
by executing an occupancy agreement and delivering same to the owner of property contained
within the boundaries of the property described in Exhibit “1”, their successors or assigns.
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IN WITNESS WHEREOF, the owners have hereunto set their hands and seals this day
of , 199

STATE OF FLORIDA
COUNTY OF SARASOTA

| HEREBY CERTIFY that on this day before me, an office duly qualified to take
acknowledgements, personally appeared
and , to me known to be the persons described in and who executed the
foregoing instrument and acknowledged before me that they executed same.

WITNESS my hand and official seal in the County and State last aforesaid this day of
, 199 .

NOTARY PUBLIC

My Commission Expires: (Notary Seal)
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The Role of Fire in Ecosystem Management !
Jerry T. Williams 2

Abstract: USDA Forest Service management practices have sig- mountains, rivers, forests, climate, plants, and animals, and
nificantly changed. Past practices were predicated on a strong pUbTespect it collectively” (Meine 1988).

lic expectation for commodity production and protection from the Ecosystem management can also appear to be a
forces of nature that were perceived to threaten that goal. Firecontradiction in terms, as Frank Egler remarked, “Ecosystems

suppression, selective logging, intensive grazing, cc_)nstralned Pre-ore not only more complex than we think, they are more
scribed burning, and a general emphasis on wood fiber production N
complex than we can think” (Egler 1977).

have, in part or collectively, changed many forests. However well- ; - ) g
meaning at the time, in some ecosystems, these changes have ad- Despite much information about this type of management,
versely affected the health and resiliency of the resource to the pointWe are not yet always able to manage for whole ecosystems.
where sustainability may be impeded. Currently the Forest ServiceIn our attempts to provide for public expectations today—
has modified its focus and its management practices. These changewhether clean air or rare owls or big trees—we need to ask
have important implications for the agency’s wildland fire manag- ourselves if we might be managing for one thing at the
ers. This paper describes the role of fire in ecosystem managemengypense of another. In managing for discrete components of

and it answers these three questions: 1) what is ecosystem managgpe ecosystem, might we be inadvertently jeopardizing the
ment? 2) why should fire be considered in ecosystem managementi]
ealth of a larger whole?

and 3) what role do fire managers have in ecosystem management? . .
) g 4 g The concern may be most acute in fire-adapted

ecosystems. Sustaining these systems in a healthy condition
will require the use of prescribed burning. The smoke and
risk and cost of those treatments are almost always socially
What is Ecosystem Management? intolerable. However, avoiding treatment promises to result

in consequences far worse. In some areas of the United

Ecosystem management emphasizes an ecological approac8tates, we may be glimpsing some of those consequences.
fo resource stewardship. Itis a holistic approach to natural 1o ynderstand and manage ecosystems we must

resource management that attempts to manage the forest, ngkmember a cornerstone to the concept of ecosystem
justthe trees. It focuses on long-term landscape managemenhanagement: the adaptation of our practices in response to
of basins and provinces, not just stands within 10-year pla”n'”gacquired knowledge. In that respect, the development of our

cycles. The premise is that, in managing for whole, healthy thinking and our management practices remain evolutionary.
ecosystems, we are better able to sustain resource outputs for

the future. Instead of emphasizing short-term resource
extraction, ecosystem management attempts to manage f . . .
the healthy, long-term functioning of the entire system, witho{Nhy Should Fire be Considered in
the expectation that, in doing so, commodity and amenity ECOSyStem Management?

outputs will follow on a sustainable basis.

In some forests, ecosystem management will require
that essential ecological processes, such as fire, becom
more widely included. In these forests, the condition of the
resource will ultimately be influenced by the ecosystem’s
ability to function within natural ecological amplitudes.

The biological effects of fire have a profound influence
on composition, structure, and function of forest, brush, and
Srassland ecosystems on National Forests. The effects of fire
are particularly apparent in short interval fire-adapted
ecosystems in which fires resulting from lightning or burning
by Native Americans, for example, were the most frequent,

th thrtalrgjly, t'e cc:§ystﬁﬂm mtﬁnagYeOment IS mo;\el da Ij_oumeié'generally occurring at 5- to 25-year intervals. These ecosystems
anitis a destination. viore than 71 years ago, Aldo Leopold, o e the first to manifest adverse biological consequences

recognized the inextricable webs that define the science of

| d derstandi f t . tbecause of fire exclusion. Fire-related ecological problems
ecology and our-understanding ot ecosystems. - we [”?“5 are most immediate in short interval fire-adapted ecosystems.
learn to] realize the indivisibility of the earth—its soil,

In the prolonged absence of periodic, low-intensity
surface fire, stands undergo relatively rapid changes in species
composition and structure that often become predisposing
factors to epidemic insect and disease outbreak and severe
1An abbreviated version of this paper was presented at the Biswell stand replacement wildfire.

Symposium: Fire Issues and Solutions in Urban Interfaced and Wildland A
Ecosystems, February 15-17, 1994, Walnut Creek, California. Significant forest health problems appear to be most

2 Assistant Director—Fire Operations, Fire and Aviation Management concentrated in short interval fire-adapted types, commonly
Staff, USDA Forest Service, Washington DC 20250. represented by long-needle pine species (e.g. ponderosa,
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Jeffrey, eastern and western white, red, loblolly, short-leaf, suppression capability will remain a vital cornerstone of the
long-leaf, and slash pine). These pine types, as eithelForest Service mission as fire-adapted ecosystems continue
dominants or in association with other species, are estimatedo approach high-risk conditions and as private development
to occur on nearly 30 percent of the suitable timber base orcontinues to expand at the wildland/urban interface. Prescribed
National Forest lands. fire, despite the concerns that surround its use, remains an
The Blue Mountains in northeastern Oregon and important, ecologically appropriate management tool. Fire
southeastern Washington, the mountains in south-centrahnd aviation management will develop practitioners that
Idaho, the Colorado Front Range west of Denver, and thehave the skills to use fire safely and effectively.
central Sierra in California—all conifer-dominated short
interval fire-adapted ecosystems—are areas plagued by serious  « Manage prescribed fire risk: assess it, mitigate it, and
forest health problems. They are also areas where severgeek partners to share it. Risk management will become a
wildfires have recently occurred and, inevitably, will recur. fundamenta”y important component of the prescribed fire
program. A risk assessment process will become the basis
for ignition decisions. Managers will be better apprised of

What Is the Role of Fire Managers in high-risk prescribed burning treatments and avoid them,

Ecosystem I\/Ianagement? unless they can be adequately mitigated or risks can be
shared among partners. Fair, timely reimbursement will be

Sustaining short interval fire-adapted ecosystems isprovided the public in the event of loss resulting from
expected to be a difficult challenge. In order to better prepareprescribed burning escapes.
the Forest Service for the issues that are likely to emerge,
the USDA Forest Service’s Fire and Aviation Management * Align fire management programs to better complement
Staff directed development of staffing paper Fire-Related one another. Although fire policies are sound, program areas
Considerations and Strategies in Support of Ecosystem(prevention, pre-suppression, suppression, fuel management,
Management (Williams and others 1993). This paper madeand prescribed fire use) will be fully integrated, better reflect
five recommendations that were recently adopted as fire anch common purpose, and complement one another toward an
aviation management goals: ecosystem management objective.

e Communicate the ecological roles of fire to our
decision-makers and the public. In short interval fire-adapted These goals and actions signal important changes for
ecosystems, complex issues are inherent and the risks thdtorest Service fire and aviation management. They require
surround wildfire threats and prescribed fire applications that managers take a proactive role in explaining the
sharpen the potential for conflict in the social arena. The consequences of both the presence and absence of prescribed
Forest Service will more completely develop and burning and wildfire suppression and fully integrate these
communicate the scientific rationale behind management ofconsiderations into the decision-making process. They also
fire-adapted ecosystems. require an improved, more balanced fire management

« Display the long-term effects of prescribed fire and approach to land and resource management.
wildfire suppression options. The land management planning
process affords the means to display trade-offs, assess benefits
and consequences, and determine costs among a full rangRaeferences
of alternatives. In order for the public and our decision-
makers to benefit from the information required to make Egler, Frank E. 1977The nature of vegetation: its management and
informed judgments, fire and aviation management will .mismanagement: an introducti_on Fo v_egetation sciencexlo_rfolk, CT..
better display the long-term effects of prescribed fire and Me'Sﬁ;V;i% ifsﬁfcliﬁsfnegfgil his life and work. Madison, WI:
wildfire suppression options. Williams, Jerry T; Schmidt, R. Gordon; Norum, Rodney A.; Omi, Phillip

» Maintain strong wildfire suppression capability and N.; Robert G. 1993Fire-related considerations and strategies in

continue to strengthen prescribed fire expertise. Fire  supportof ecosystem management)SDA Forest Service, Washington
Office Service Staffing Paper.
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Structural Wildland Intermix 1

Ronny J. Coleman 2

Abstract: Because many major population centers are located in According to the California Fire Census, more than 390
wildland areas, many structures have been destroyed by increasof about 1,000 separate fire departments currently claim to
ingly more costly wildland fires. The structure and jurisdiction of K5ve an urban wildland interface problem. These communities
the fire service in California are complex, and a uniform approach range in size from small fire districts to metropolitan fire

to fire prevention is lacking. A description of many of the fire departments. The census contains numerous data elements

issues in the wildland-urban intermix is provided. The relationship h fl both th . d . . f
between State and local governments is at the heart of many of thé at reflect both the prevention and suppression capacity o

issues. Cooperation between State and local governments couplef€ California Fire Service. This document clearly illustrates
with public education and enforcement of current standards andthat the jurisdiction and structure of the fire service in
regulations should reduce the occurrence of catastrophic wildland-California is quite complex, thus contributing to the lack of
urban intermix fires. a uniform approach to prevention efforts.

The spiraling losses are partially the result of the denial
of the fire problem by both individual property owners and,
ildland fire has been a recurring component of to some degree, local government officials. The mistaken

California history. Native-Americans intentionally set assumption that larger and larger mobilization efforts are
fires to the same areas that have currently suffered fromneeded to limit losses is also a factor. Although the media
major fires. Researchers have determined that about 12 percefigsponds with major coverage to the scenes of these events
of the State of California was burned every year by various When in progress, the follow-up coverage and resolution of
Native-American tribes. specific mitigation efforts is of relatively insignificant media

In the ear|y 1920’5’ at about the same time deve'opmentinterest. The California urban/wildland fire problem is not
began in the foothills, firefighting agencies became active in Perceived as a major policy consideration by local or State
trying to prevent fires from occurring in these areas. Fuel government when compared to other issues. When the fires
loads became extraordinary after about 20 years with noa@re in progress, everyone is interested. As soon as the fires
fire. A major catastrophe (the Berkeley fire) occurred in are over, the issue becomes secondary to daily concerns.
Berkeley as early as 1923. Written documentation from the last 10 years of these

Major popu'ation centers are now located on former'y fires SuggeStS that the SpeCifiC ﬂndings from each successive
uninhabited wildland areas. Fuel loads are of such a magnituddire is consistent with the findings of the previous ones. The
that the fires have increased in frequency and severity, arenore common factors that lead to catastrophic losses are
destroying |arge numbers of StructureS, and are becomingNe”'deﬁned and repeated in report after report. The m|t|gat|0n
extremely costly to combat. They are a major factor in what fforts that are fairly effective are also well-defined. However,

is now classified as the urban wildland interface or “intermix.” cohesive action that would result in comprehensive changes
is lacking. For example, some mitigation efforts apply only

to the burned area. In actuality, the mitigation efforts must be
Frequency of Loss applied in areas that have not burned or the effort is wasted.

In the past, Californians suffered a major fire loss about ~ Fires in the recent past have resulted in a significant
every 7 to 10 years. Catastrophic fires have now occurredéconomic impact on the State. Fire losses are only one
each year from 1990 to 1993. In each of the last three afterfactor. The impact on the tax base and the costs of suppression
action reports, one benchmark statement reflects the increasing'® equally important. For example, the Oakland fire of
severity of these fires: “this is the largest single mobilization 1989 removed over $100 million of assessed valuation from
in the history of California.” The costs to suppress these the tax rolls of that city alone (in accordance with Revenue
fires are substantial and the trend is likely to continue. We and Taxation Code, Article 70 and Article 74). These last
can reasonably expect another fire of significant loss in thefires will probably result in significant reduction in the
next 12 to 18 months. assessor’s tax rolls in Orange, Los Angeles, and Ventura
Counties. During the period of rebuilding, property taxes are
not paid by the affected property owners. In addition, after
- _ : _ _ rebuilding, the property owners are protected from incremental

An e_abbrev!ated version of thls_pape_zr was presented at the Blswelltax increases based on Proposition 13 provisions.
Symposium: Fire Issues and Solutions in Urban Interface and Wildland . . .
Ecosystems, February 15-17,1994, Walnut Creek, California. Fire suppression costs are Severely |mpacted by the
2State Fire Marshall, California Fire Marshall Office, 7171 Bowling Need for overtime to provide adequate personnel resources.
Drive, Sacramento, CA 95823. Initially, responding engines are taken from on-duty
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companies. But, when the engine company leaves the  Stressed environmental conditions mean that in high
community, it must be backfilled to maintain coverage in the wind, high temperature, low humidity weather conditions
community. This means bringing in personnel on an overtimecoupled with steep topography and dense fuel conditions, no
basis. Because of Federal Fair Labor Standard Act amount of conventional fire suppression can adequately protect
requirements, overtime compensation is almost always at atructures that lack defensible space or structural integrity.
time-and-one-half rate. (Responding agencies usually leave  Structural intrusion means that structures are not inherently
fire engines on the scene of major fires past their original safe because of the presence of one feature. For example, in
24-hour shift) A single engine company on a fire is the recent fire experience, structures with Class A and Class
actually two companies at a rate of about $2,000 per day. AB roofs were lost because of the lack of design features that

significant amount of the staffing costs are involved in the prevent the fire’s intrusion into windows, doors, attics and
time it takes to demobilize an incident. Some documentedeaves_ G|azing fai|ure' exposed Siding, and underpinning of

cases show that strike teams can take more than 12 hours WOoden structures are also a probiem_ Yet, existing state

get out of demobilization areas. We are paying the costspyjlding standards do not require universal structural integrity

portal to portal. _ _ features for structures located on hillside sites. A situational
Personnel costs also include workers’ compensation cost§ormula demonstrates the potential for losses:

that are inordinately high compared to other types of fires.

According to 10 years of firefighter fatality data, 30 percent Risk Demand
of all firefighter deaths are attributed to only two types of + = Potential Loss
fire: grass and wildland. The death of a firefighter has a price Mitigation Response

tag to the taxpayer of about a million dollars per death in
workers’ compensation costs.

Mitigation Response

The Causes of Property Losses , . . . L
By assessing risk levels, taking appropriate mitigation

We are losing more structures in these types of firesefforts (prevention), and adding to them actual demands
because of (1) the speed of the initial fire; (2) stressedupon the system and the response of firefighter (suppression)
environmental conditions; and (3) fire intrusion into a structure forces, the net result is a loss ratio. High risk plus high
because of lack of an integrated system for fire resistance. demand equals maximum loss. Maximum mitigation plus

Speed of the initial fire merely means that many of these strong response reduces potential loss. All mitigation with
fires are entering into intermix zones and destroying structuresno response results in significant loss. No mitigation and
before enough resources can be mobilized to make a significantyaximum responses result in significant loss, also. As risk
difference. Although we ultimately deploy hundreds of and demand levels go up, so should mitigation and response.

apparatuses and thousands of firefighters, resources in thesgastly, risk is not an issue unless it is calculated economically.
numbers are usually not available until after major damagepaximum response is not a factor unless it is timely.

has already occurred. The rate of heat release in areas with  The economics of the formula are that risk is primarily
I|m|ted.f.uel mogilflcatlon is vastlygreaterthan.th.e SUPPression hersonal and private. Mitigation and response have always
capability available to most fire scenes within the first 4 poon considered a responsibility of government. The lack of

hours of the fire. The Oakland fire scenario, for example, 5. ntability for mitigation by individual property owners
demonstrated that the majority of losses occurred in the f'rStIiteraIIy means that the more they are willing to risk, the

2 hours of the fire. The first 4 to 8 hours of these fires are

more critical now than the next 48 hours. This phenomenon

places much more priority upon initial attack capability.
Extraordinary losses can also be explained by the

more it is going to cost the public sector to protect the risk.
The formula is dynamic. It represents the current situation
throughout California. The formula also reveals that if a

' i mitigation plan, then deployin
phenomena that many structures are lost after the first Wavé:ommum'ty does not have amitigation p ploying
nough fire apparatus quickly enough to control losses is

of fire hits. This is because resources are often removed | o4 ) .

from one neighborhood and sent to another area of the activ@hySIcally @possmle. e .

fire front. When the fire front is moving at a faster rate than . The political vuln.erf';\blht-y.lr.] this formulais. that frequgntly
o : éncumbent leadership is criticized for conditions they did not

often left unfought in evacuated neighborhoods. The fires creaf[e. At. the technical level, fire officials u'n'derstand the

rekindle and destroy structures that could have been saved ife/ationship of these elements but, at a political level, the

fire apparatus had not been redeployed. Although we ardSSUes are often obscured by other considerations. At the
proud of our mobilization efforts, the driving of a strike time of a specific emergency, the formula is totally disregarded

team from northern California to a fire in Laguna Beach except to evaluate the adequacy of the response and to try to
looks good, but does not reduce actual losses. blame the lack of resources.
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Jurisdictional Conflict 4290 cannot be enforced by local governments unless they
are contracted with or under State Responsibility Area (SRA).

The body of knowledge regarding mitigation requirements prc 4291 can be enforced by local governments, but routinely
that have been proven to work, and fire suppressionijs not.

deployment methods are fairly well-defined. The response Second, State and Federal agencies constantly debate
component is well-structured through the California Office the jssue of fire clearances and vegetation management.
of Emergency Serylces (OES) Master Mutual Aid System, gyenin CDFE’s primary jurisdictions, vegetation management
but it lacks a uniform comprehensive approach to the nq prescribed burning are difficult to enforce because of
application of site mitigation methods. This would involve ¢4 resistance and disputes with environmental agencies.
the use of adequate standards, an active code enforcemeffe “kangaroo rat” discussion in Riverside County is one
program, inspection, and penalties for violations. There is gxample of this debate. The problem is that frequently State
no equivalent to OES-type coordination system in the oy Federal environmental agencies will not say “no” to

regulatory process, especially as it relates to defensible SPacGegetation management activities. They just say “maybe”

and structural integrity. _ for so long that eventually no action is taken.
Consistency is absent because the laws, regulations, and |, addition, land-use patterns in portions of the state

standards to remedy the exposure problems are scattered amopg. o resulted in allowing development in high fuel loads
Federal, State and local jurisdictions. After-action fire records ;..o and enforcement efforts have become limited or non-
identify the same lack of regulatory controls on specific fires, existent. Classic examples of this can be found in Marin

i.e., roof coverings, defensible space, vegetation managemenic, nty the Tahoe Basin, and all across the Sierra Nevada.
access and infrastructure problems, and water supply. The issue of fuels and fuel modification is probably the

o . most critical question to be resolved in creating defensible
The Building Codes and Fire Codes space. The conflict between the need to retain ground cover
for wildlife habitat contradicts the need to control fuel levels
to protect human habitat. This affects our risk management
@fforts to a large degree.

The California Building Code (CBC) Title 24 was adopted
from a model code, with amendments made by the State. Th
CBC must be enforced by all local governments after the
State adopts the most recent edition of the Building Code;
local government has 6 months to prepare findings of factWhy Have We Not Solved the Problem?
that allow them to make Title 24’s minimum requirements
more strict based on local conditions. A major portion of
municipalities have adopted local amendments to the Building
Code. Yet, very few of these amendments deal with the

The current situation creates a complex problem without
a simple solution: a significant portion of our state has a
“growing” fire problem that is under the jurisdiction of both
State and local government. Local governments are often

urban-wildland interface. The Building Code itself does not eluctant to deal with the issues and State qovernment is
distinguish the requirements for structural features based on ) . go .
often restricted in its efforts because of conflicting special

location in the interface. The basic requirements are keyed tqQ i if . tal
the type occupancy, not to the exposure to a specific hazard"erest from environmentat groups. .
The problems of adopting specific solutions are further

complicated by the political volatility and economic
Have We Learned the Lessons? considerations inherent in mitigation efforts. All fire protection

The lesson that we should have learned from a past firgMitigation efforts cost money. An increase in roof

is that fire behavior is not exclusive to that fire. The common Cclassification increases a homeowner's costs. Interestingly,

thread among past fires is that local action to remedy the@dding new fire protection levels actually penalizes a property

situation did not occur before the fire, and, moreover, many OWner by raising the assessed valuation of the property by
local communities have failed to exercise reasonablethe value of the improvements. The Revenue and Taxation

mitigation strategies in the aftermath of the fire. This has C0d€ €xempts certain enhancements in fire protection
already occurred in Oakland. In effect, they are rebuilding /MProvements (Revenue and Taxation Code, Section 74):
the same fire condition for the future. Further, the fact that 3 74- Exclusions from definitions of “newly constructed”
the average period of ownership of a California dwelling is ~ OF “Néw construction” of certain fire protection

only 5 years results in a turnover that creates an information ~ devices and improvements

gap between generations of homeowners in impacted areas. (a) For purposes of subdivision (a) of Section 2 of

Two mutually contradictory examples can be highlighted: Article XIII A of the Constitution, “newly
positive and negative. The first is the success of the California constructed” does not include the construction or
Department of Forestry and Fire Protection (CDF) in creating installation of any fire sprinkler system, other fire
reasonable site safety conditions by enforcing the Public extinguishing system, fire detection system, or fire-
Resource Code (PRC) Sections 4290 and 4291. PRC 4290 is related egress improvement which is constructed
the basis for the Fire Safe California program. PRC 4291 is or installed on or after November 7, 1984.

an excellent approach to the business of mitigation. PRC
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This concept could be considered for expansion to otherstage. Yet, the issue of urban wildland fire is conspicuously
fire protection features because they help control costs ofabsent from planning concerns in most communities. A
State and local government. review of the Office of Public Resources (OPR) report on

Access and infrastructure are both expensive to createstrategic growth indicates that discussions of the California
and to maintain. As a result, local government often lacks Environmental Quality Act (CEQA) requirements do not
the will to impose more stringent infrastructure requirements address the issue of the urban wildland interface at all.
upon specific developers. The public perception of this The second point of mitigation is at the site construction
problem is not helpful either. The general public considers phase. However, unless the community has adopted a code
most mitigation efforts unnecessary and an abuse of theiror ordinance similar to PRC 4291, there are no requirements
quest for privacy. For those individual property owners who for site analysis. One of the biggest problems is the lack of
reject recommendations for improving fire defensibility, there training of fire and building department inspectors. This
are few penalties. results in a wide variety of interpretations of even the simplest

The perception that insurance exists to repay people forof requirements such as clearance distances, glazing
lost property is based on the notion that compensation isrequirements, and attic or eave protection.
available for all property losses. The California Fair Plan, Another influence in the mitigation effort is at the property
which was created to serve homeowners in high-risk situationsowner and community-based action group level. The
is intended to ensure coverage is available. For the first timedeficiency here is the lack of effective educational efforts to
in the recent past, even the Fair Plan has asked forobtain and maintain public support. The CDF and Los Angeles
supplemental funds from the contributing companies becauseCity Fire Department have two of the most successful efforts,
of the severe losses. but they are not typical. In some cases, these activities have

Unfortunately, insurance does not address the problemactually been rejected by community-based groups who use
that these catastrophic fires result in hundreds of millions of Codes, Covenants and Restrictions (CCR’s) to promote
dollars of public expenditures that are a direct burden to the‘@ambience” at the expense of safety.
taxpayer at both the State or Federal level.

The financial liability to both State and Federal Existing Regulations
government has grown because of the increased frequency
of catastrophic fires. Local government does not see thisasa  We already have a great deal of statutes and regulations.
liability because, after a state of emergency is declared,Roofing requirements can be divided into two distinctly
everyone gets reimbursed for their extraordinary costs. Somdlifferent levels: Assembly Bill 337 (Bates 1992), requiring
communities have even indicated these fires are financialClass B roofing and defensible space in Very High Fire Risk
windfalls. The reimbursement is sometimes in excess ofSe€verity Zones (VHFRSZ); and Assembly Bill 2131
actual expenditures, so there is no reason to complain ofO’Connell 1992) requiring Class C roofing in all other
remedy the situation. The deep pockets that continue toParts of the state. Both of these bills were S|gned_|nto law
accrue liability are the State and the Federal governments. [2St year. Because of post-enactment implementation dates,

the trend towards more frequent and wider spread lossed€ither has been implemented and thus has not produced
continues, the costs to government will continue to escalate [2Ngible results. The key point is that the exposure to urban/

Therefore. fire is of statewide concern wildland fire situations is a statewide problem. But it is not a

uniform problem. Attempts at statewide mandates to deal

. with the problem almost always face strong resistance from

Risk Management those agencies and property owners who will not benefit
etrom the new requirements.

However, significant gaps in the Bates bill involve the
areas mapped by CDF as VHFRSZ—these can be rejected
by a non-rebuttal response from the local governing body.
This does not result in any consequence if they suffer a
subsequent fire in that area. If CDF applies the Class B
requirement in an area with a common boundary to a city
identified as VHFRSZ, and the city does not adopt it for
hemselves, we have an exposure problem. If CDF has the

Risk can be categorized at three separate levels: sit
risks, neighborhood risks, and community risks. Site risk is a
factor of evaluating building sites and structural integrity,
specifically slope and aspect orientation and fuel loading
relationships. The tool available to accomplish this evaluation
is a “Wildland Risk Calculation.” Neighborhood risk is a
factor of density, structural conditions, topographical layout,
and vegetation management, evaluated by using a “Fiel

Evaluation Form.” And finally, the community risk level is a authority to require Class B in their area, and a local

factor of infrastructure, community emergency planning, community rejects it for other reasons, what has been
and the level of policy commitment to mitigation gauged by accomplished?

using the form of OES Disaster Plans. The Public Resource Code provisions used by the CDF

. . are probably the best overall mitigation approaches in the
Mltlgatlon Efforts code system. However, to be used by local government,
PRC 4291 requires it to be adopted by each one independently.
Model ordinances achieve this, such as the City of La Verne
and Napa's “Hillside Overlay Zone,” but historically very

The most effective stage for mitigation against urban
wildland fires for all these levels is during the development
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few have such ordinances. Three other documents in existencBistribution of Existing Information

could be used as a basis for adopting local ordinances. They ) o .

are the National Fire Protection Association (NFPA) 299, ~ Knowledge of the appropriate mitigation efforts is not
the Western Fire Chiefs’ Urban Wildland Interface text, and evenly distributed. In fact, the methods and techniques for

the CDF'’s Fire Safe Guides for Residential Development. controlling the problem are not taught in any of the recognized
fire science curricula at community colleges or universities.

We do have a fire suppression course on wildland operations,

What Needs to be Regma‘tEd? but no fire prevention course is focused on this area. A
Roof covering is frequently considered as the ultimate tremendous amount of information is available, but it has
villain in these types of fires, but this is entirely too simplistic Not been widely used by local government. The distribution
and is one of the reasons we are not making progress ofatrix of proposed state regulations, and the mailing lists to
resolving the problem. Roofs are an issue, but there argProvide updates on this topic do not currently serve to keep
many other factors that must be considered in the regulatorycommunities well informed of appropriate authority, or how

scheme, such as: to implement more comprehensive regulations.

* Structural integrity—the ability of the structure
to withstand intrusion by fire. Summary

* Defensible space—the use of fuel and vegetative
management techniques to reduce fire exposure The problems will not be significantly reduced unless
to a vulnerable structure. we motivate local government into action, supported by a

« Infrastructure reliability—the ability for fire coordinated state response to the issue of vegetation
suppression forces to have access to structures ~ Management and a comprehensive training and education
and for the water supply to remain in service for program. Because these types of fires will be difficult to
the duration of the fire attack. eliminate, all forms of government must be proactive to

None of these issues is independently addressed in thdimit losses. The issues will focus on costs for solutions and
current model code, and they are absent from planningthe ability to avoid conflict with local government.
requirements in CEQA. (The Uniform Fire Code currently And finally, the public needs to understand that this is a
has a proposed amendment to create a set of requirements fgerious social issue that can be addressed only by cooperation

model code, which will probably be adopted in about a year.)between State and Io_cal government and that a combination
of education, partnering processes, technology transfer and

improved enforcement of current standards and regulations
will ultimately impact the potential to reverse the trend

The political environment regarding imposing new towards more catastrophic fires.

regulations is not favorable in spite of the fact that almost

everyone agrees that we have a serious problem. Although

most local governments readily agree on the consequenceReferences

of these fires, many disagree about the preferred solution.

To propose more mandated duties on local government i§3ates, Tom. 1992. Assembly Bill 337. California Health and Safety Code,
. . . . Chapter 6.8.

volatile; yet, ?.t t_he same time, these same officials are IOOI(mgO’ConneII, Jack. 1992. Assembly Bill 2131. California Health and Safety

for leadership in the area. They are under a great deal of code, Section 13132.7. California Revenue and Taxation Code; State

pressure to define activities that get results, and they also of California.

recognize the need to reevaluate priorities. Rice, Curt; Dave, James. 1989. A discussion of the County General Plan and
The CDF has followed through in its commitment to the role of Strategic Fire Protection Planning; prepared for the California

the VHERSZs. The Calif ia State Fi M hall Department of Forestry and Fire Protection by Robert L. Irwin, Tuolomne

map e " S. e Lal Om'a aie Fre . arsha County Planning Commissioner; 1989 September 30; 35 p.

(CSFM) is in the process of preparing a model ordinance for

adoption of the VHFRSZ by local government. Both efforts

are on schedule, but are unlikely to make any significantAppendiX

difference in this problem for a period of 7 to 10 years. The

Current Action

reason is fairly simple; they apply only to a limited area of California Department of Forestry and Fire Protection
growth. They are not retroactive, and they are dependent (CDF).
upon political action by local government. California Environmental Quality Act (CEQA).

The major obstacles to significantly reduce the current California Office of Emergency Services (OES).
potential for large-loss fires include: (1) lack of knowledge California State Fire Marshall (CSFM).

by local officials as to how to take action; (2) confusion and National Fire Protection Association (NFPA).
ambiguity about the imposition of structure requirements in Office of Public Resources (OPR).
building codes based on local conditions; and (3) funding Public Resource Code (PRC).
reduction in the fire prevention capacity of many agencies. State Responsibility Area (SRA).
Very High Fire Risk Severity Zone (VHFRSZ).
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A Balanced Approach: Dr. Biswell’s Solution to Fire Issues
in Urban Interface and Wildland Ecosystems *

Carol Rice 2

Abstract: Dr. Biswell's approach to fire management balanced that the mix of prevention, fuel management, and suppression

fire prevention, suppression, and fuel management. Dr. Biswell jg not optimum. In a national survey by the Wildland Fire
maintained that with increased support for fire prevention and fuel Management Section of the National Fire Protection

management, several profound changes would be anticipated, in'Association in 1989, both prevention and prescribed burning
cluding a decrease in the number of wildfires, as well as a decrease '

in requirements for suppression. Interested persons can help shifP’09rams were identified as top issues facing fire management
the current emphasis in fire management to increased support fofationwide. In this same survey, an increase in prescribed
fuel management (and particularly prescribed burning) by repeat- burning programs was by far the most frequent suggestion
edly informing the public of the benefits of prescribed burning in for desired change in fire management policy, and prevention
terms the lay public understands and demonstrating the advan-was listed almost twice as many times as an activity most in
tages with successful local projects. need of funds.
Dr. Biswell maintained that by using the balanced

On February 15-17, 1994, the Biswell Symposium, Fire approach, the number of unwanted fires would decrease as a

Issues and Solutions in Urban Interface and Wildland consequence of the heightened prevention efforts. Suppression
Ecosystems, was intended, in part, to memorialize Dr. Harold requirements would likewise decrease because more of the
Biswell (or “Doc” as he was affectionately known), a fyels would be transitioned into a managed condition.
fervent proponent of prescribed fire to manage fuels in both Opportunities for successful suppression would become more
the wildlands and in the wildland/urban interface. plentiful because fuels would become less continuous. In

Many have heard his message about resource managemeriddition, a greater percentage of the land would become less

in wildland ecosystems, and fire hazard reduction in the resjstant to control as the amount of available fuel (especially
urban interface. But Dr. Biswell also considered fire a tool heavier fue|s) decreased on any one piece of land.

for resource management in the urban interface and for
hazard reduction in wildland ecosystems. The mixing of the ;
two areas of interest therefore seemed appropriate for aA Fuels Management Shift
meeting commemorating Dr. Harold Biswell. There are several ways to shift the current mix of fire
management programs to one with a greater proportion of
effort allocated to fuels management and fire prevention.
A Balanced Approach The first way is to explain to the public, the media, and
opinion leaders the benefits of fuel management, and
Many types of actions and mixes of approaches can begpecifically, the benefits of prescribed fire. References abound
engaged to solve the “fire problem.” Throughout this apout the benefits of and even the necessity for fuel
Symposium, solutions have been offered for both specific management, especially prescribed burning. Because the
circumstances and national situations. The solutions haVEpub”C appears to be more convinced by SPECiﬁCS than genera]
encompassed new legislation, revised policies, technologicalphservations, these references are a useful resource for
improvements, increased participation in land use planning, describing the advantages of fuel management. The public
and public education. Speakers in the introductory sessionhas been especially receptive to explanations of the fire
addressed a city solution and a state solution. Dr. Biswell ecology of specific sites. A fire manager might use written
advocated a balanced approach as a solution to firefire histories and fire-scarred trees to explain the natural role
management issues where, ideally, fire prevention, fire of fire and its inevitability. Local vegetation usually provides
suppression, and fuel management received an equal levehymerous examples of adaptations to fire; “reading the
of support. Of course, to Dr. Biswell, fuel management was |andscape” makes a great story.
nearly synonymous with prescribed burning. Recently, the public has been responsive to proposals
Currently the world of fire management is not ideal if for fire hazard reduction with prescribed fire. Resource
judged by this criteria. Many in fire management recognize managers or other interested persons might explain how
prescribed burning reduces the biomass left to burn, changes
the structure of the fuel so that it is less likely to burn
1An abbreviated version of this paper was presented at the Biswellintense|y, and how it can even change the vegetation type to
Symposium: Fire Issues and Solutions in Urban Interface_and WildlandOne less resistant to control. Cost comparisons of techniques,
Ecosystems, February 15-17, 1994, Walnut Creek, California. . . . .
2proprietor, Wildland Resource Management, 134 Journey’s End, wal-Of Of damage scenarios without action can be persuasive
nut Creek, CA 94595, points for highlighting the value of prescribed burning. The
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benefits to fire personnel provided by the training and Conclusion
communication opportunities afforded during prescribed . ) ) ]
burning may likewise be important to a public who depends Those responsible for plannlng and conducting prescpbed
on a well-trained fire suppression organization. A prescribedPUrns must persevere to achieve successful projects.
burn is often a media event that should be capitalized upof-onducting a prescribed burn is not an easy task. Each burn
as an opportunity to contact thousands with a message abo&@ntails challenges regarding scheduling, logistics, com-
the value of such actions and programs. munications (to the public and between agencies), air quality
Research has shown that a message needs to be hedRghagement, finances, and many more. However, these
400 times before a person’s opinion will be changed or Projects are nearly always well worth the effort. For example,

altered. The message about the benefits of prescribed burningccording to John McMillan (personal communication with
needs to be told many times and in many ways simply to@uthor, September 9, 1993), the site of a pre_scnbed pgrn
reach many people. By the end of any outing, field trip or conducted by staff on the USDA Forest Service’'s Pacific

workshop, Dr. Biswell had told the story of prescribed Ranger District in California was the only green area visible
burning’s benefits repeatedly, but not redundantly. within miles after the Cleveland Fire of 1992. Although its
Telling the story about prescribed burning clearly, stated advantages to this site are obvious, the illustration of prescribed

for an intelligent but currently uninformed audience, is very PUrning’s benefits are also very powerful for potential
important. Dr. Biswell often quoted Albert Einstein, who @application elsewhere. - o
suggested that a person did not really understand a concept Dr. B!swell believed ina balanced approach to fire issues
if he could not explain it to his gardener. Fire managers needn urban interface and wildland ecosystems, and he worked
to be able to explain the process of fire, its application, andWith @ passion to make it so. He did this by repeatedly

the value of fire’s controlled use in terms that mean something®XPlaining the benefits of prescribed burning to all those who
to the audience. would listen and many who would not. He told the message

A successful local project can illustrate the benefits of @bout fire’s use in terms all could understand. He always
fuel management. Fire managers are able to show th@ncourageq the wise use _of fire and |.IIustrated this with
applicability of fuel management and prescribed burning in démonstrations. By mimicking Doc's actions and approach,
a wide range of circumstances when many successful project¢’® Will be able to move closer to garnering the support
are nearby. Some audiences would prefer to believe fires did€cessary to create that balance Doc was so eager to attain.
and should occur someplace else; thus, the applicability of
fire’s use in their particular circumstance is best argued by
examples of successful local burns in a variety of conditions.Reference

Rice, Carol L. 1989Personnel, equipment, budget, costs and issues of
Federal fire management programsUnpublished paper presented to
the Wildland Fire Management section of the National Fire Protection
Association; 1989 May 19; Boston, Massachussetts.
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Use of Aerial Photography for Fire Planning
and Suppression !

Alan H. Ambacher 2

Abstract: Aerial photography has long been considered a valu- site multi-agency emergency management continues,
able tool for wildland fire suppression activities. The Fire Re- evidenced during the Oakland fire storm as fire crews from
sources of Southern California Organized for Potential Emergen- 5regs throughout the West arrived to support the City of
cies (FIRESCOPE) mapping program introduced the use of aerial 551 and Fire Department. Aerial photography from a private
photography as a critical component of an integrated mapping photo company, such as Pacific Aerial Surveys, can be used

program for daily emergency response for the community of foh d icKl d -
southern California map users. The Oakland fire storm and thet0 create a range of photo products to quickly update existing

recent southern California fires are examples of multi-agency OPerational data; as record keeping documents; for strategic
involvement that demonstrate the importance for current informa- planning, fuel assessment, structure locations, and evaluation
tion of existing ground conditions. Aerial photography is one hazard potential; and to familiarize emergency personnel on
source for obtaining current information. existing ground conditions before entering an area.

Current and historical high resolution aerial photography
is available at various scales and film emulsions from private
Western Federal agencies involved in fire protection, companies. The photography is remarkably detailed, allowing

such as the USDA Forest Service, USDI Bureau of for easy interpretation of ground features such as street
Land Management, and the National Park Service, use aeriapatterns, access roads, drainage patterns, tank locations, water
photography as an information base to support fire planningsources, buildings, parking lots, light and telephone poles,
and suppression in wildland areas. As Federal agenciesand vegetation characteristics and types. Historical aerial
became involved in the multi-agency effort through Fire photography is an excellent source to evaluate land use
Resources of Southern California Organized for Potential change that has occurred over large areas or individual sites.
Emergencies (FIRESCOPE) to improve coordination and
communication, the use of aerial photography as an
information base was expanded into interface and urban firephoto Laboratories
response areas.

The FIRESCOPE mapping program was designed to Aerial photo negatives for Federal agencies are stored at
provide fire service agencies with a consistent, standardizedthe Agricultural Stabilization and Conservation Service
set of cartographic products derived primarily from National, (ASCS) Aerial Photography Field Office in Salt Lake City,
State, and local government mapping programs. The valueUtah, and the Earth Remote Observing Satellite (EROS)
of the FIRESCOPE mapping program to partner agenciesData Center in Sioux Falls, South Dakota. Although these
depended upon timely maintenance of operational data layerslaboratories have emergency response plans to create aerial
Current aerial photography to create orthophoto bases forphoto products, the currency and scale of the photography is
ensuring positional accuracy of data collected by the fire not acceptable for information needs by fire personnel during
services, or used directly as an information layer, was deemedr after a major interface incident. Also, it is impractical to
critical to the success of the mapping program. The expect these laboratories to respond within the first few
FIRESCOPE program concluded that Federal or State aeriahours of an incident to deliver aerial products to fire personnel.
photo sources were not adequate to meet this critical demand  Private laboratories, such as Pacific Aerial Surveys,
for updated aerial photography. Other sources for aeriallocated within or near the immediate area of concern can
photography had to be developed, including the private provide digital or hard copy aerial products from their library
sector companies. Fire service agencies now use geographistock of aerial photography. By using the information network
information systems, electronic vehicle maps, and other with other aerial photo firms and the government photo labs,
technology to supplement their mapping programs. Yet, the pacific Aerial Surveys can coordinate deliveries of aerial
need for consistent current map information to support on- photo products within hours after receiving the initial request.

Photo Libraries

1 An abbreviated version of this paper was presented at the Biswell . ) ) ) o ] )
Symposium: Fire Issues and Solutions in Urban Interface and Wildland Pacific Aerial Surveys maintains in its photo libraries

Ecosystems, February 15-17, 1994, Walnut Creek, California. current aerial photos of the greater Bay Area, Monterey,

%Vice President, Pacific Aerial Surveys, Hammon-Jensen-Wallen & ; ;
Associates, 8407 Edgewater Drive, Oakland, CA 94621, Sacramento, Redding, and selected Los Angeles area counties.
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Pacific Aerial Surveys’ corporate office is located in Oakland, mobilization. Other sensors can also be flown in these
California, where all Company film is stored. Sales offices airplanes. Most companies now use Global Positioning
are located in Van Nuys, Redding, and Monterey, California. Systems (GPS) technology to control photo exposure stations

Private aerial photo companies have photo-equippedso coordinate information and not maps need only be
planes and calibrated aerial camera systems with 3.5-inchtransmitted to a company from a fire command center for a
6-inch, 8.25-inch, or 12-inch lens ready for immediate mission flight to occur.
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Characteristics of Coastal Sage Scrub in Relation to Fire
History and Use by California Gnatcatchers ‘!

Jan L. Beyers Ginger C. Pefia 2

Abstract: Plant cover and vegetation structure were examined atburned in June 1981. California gnatcatcher territories are
two inland coastal sage scrub sites differing in fire history and usefound only in the 1979 burn area. We sampled four plots
by California gnatcatcher§a|Via melliferaand Eriogonum each in known gnatcatcher territoriesy in 1979 burn areas

fasciculatumdominated one site; shrub cover on gnatcatcher— without gnatcatchers, and in 1981 burn areas. Plots without

occupied plots averaged 50 percent greater than on unoccupie . ; P
plots. At the other site, gnatcatcher-occupied plots had high Cover%natcatchers were randomly selected; plots in territories

of Artemisia californicaand Encelia farinosawhile unoccupied were chosen so as not to |.nterfer.e with gnatcatcher breeding

plots were dominated bg. farinosaalone and had half as much  activity. On each plot, four line-point transects were randomly

total shrub cover. Gnatcatcher territories at both sites had tallerchosen perpendicular to a baseline. Vegetation cover was

shrubs than unoccupied plots. Recently burned areas and areagieasured every 0.5 m along each 25-m transect by dropping

with little regrowth were not used by gnatcatchers. a vertical pointer and recording the identity and height of

each species touched by the pointer. Sampling was done in

late spring. At Lake Mathews, plots were located in unburned
oastal sage scrub is a fire-dominated vegetation typevegetation occupied by gnatcatchers, unburned vegetation
that has been largely converted to agricultural and urbanWithout gnatcatchers, and in an area burned in 1990. Sampling

uses in southern California. Less than 20 percent of theProcedures were the same as at Motte.

original area of this vegetation type probably remains

(Westman 1981). The California gnatcatch{@olioptila Results

californica) lives only in coastal sage scrub in California and

Baja California (Atwood 1993); because habitat loss At Motte, plots in the 1979 burn area used by gnatcatchers
jeopardizes its survival, it has been federally listed as averaged 50 percent greater shrub cover than 1979 burn plots
“threatened.” not in active use. Plots in the area burned in 1981 had little

Inland Riverside County contains numerous remnant live shrub cover and were not used by gnatcatchaie(1).
areas of sage scrub. Studies of gnatcatcher habitat have bedM Lake Mathews, unburned plots used by gnatcatchers had
conducted in coastal Orange and San Diego counties, ofter@lMost twice as much cover as those not usediaedhisia
by biological consultants working for developers (e.g., californicawas an important component of the cover. $hrub
Bontrager 1991, Ogden Environmental and Energy ServicescOver was very low in the 1990 burn plotate J. Plots in
Co., Inc. 1992), but relatively little is known about gnatcatcher Dird territories had taller shrubs than unoccupied plots at
requirements in inland areas (Atwood 1993). In conjunction Poth sites as well (data not shown).
with two ornithologists studying gnatcatcher nesting success,
we undertook this study to help clarify the relationship between Discussion

California gnatcatchers, coastal sage scrub, and fire history. o )
California gnatcatchers do not rely exclusively on

Methods California sagebrush (#emisia californicg in inland sage
scrub, as they appear to do near the coast (Bontrager 1991).

Two study sites were chosen in western Riverside County:Gnatcatcher plots at Motte were dominated by black sage
the University of California, Riverside’s Motte Rimrock (Salvia mellifera and California buckwheatE(iogonum
Reserve, located in the hills near Perris, California, and fasciculatun); those at Lake Mathews had about equal cover
Lake Mathews, a Metropolitan Water District storage reservoir Of California sagebrush and brittlebudtngelia farinosa.
near Riverside, California. Almost half of the Motte Reserve Sites used by gnatcatchers averaged more than 50 percent

Recently burned sites were not used by gnatcatchers.

Conditions that inhibit shrub recovery after fire, as apparently
IAn abbreviated version of this paper was presented at the Biswell occurred with the 1981 fire at Motte, could reduce the

Symposium: Fire Issues and Solutions in Urban Interface and Wildland gmount of usable habitat available for California gnatcatchers.
Ecosystems, February 15-17, 1994, Walnut Creek, California.
2Research Plant Ecologist and Biological Technician, respectively, Pa-
cific Southwest Research Station, USDA Forest Service, 4955 Canyon Crest
Dr., Riverside, CA 92507.
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Table 1—Average percent shrub cover (standard deviation) of plots at Motte Rimrock Reserve and Lake Mathews. “Total”
may not equal the sum of each column because shrubs often overlapped.

Motte Site

Bird Plotsg Non-bird Plots Non-bird Plots
Species 1979 Burn 1979 Burn 1981 Burn
Artemisia californica 4.3 (4.0) 6.1 (10.) 0
Encelia farinosa 7.9 (10.2) 0.5 (0.9) 0
Eriogonum fasciculatum 19.3 (16.3) 9.5 (8.2) 4.8 (2.0)
Salvia mellifera 31.5 (18.1) 24.3 (10.8) 0
Total 62.9 (24.3) 40.4 (12.3) 4.8 (2.0)

Mathews Site
Unburned Unburned 1990 Burn

Artemisia californica 33.6 (19.0) 1.3 (1.6) 0
Encelia farinosa 28.2 (10.6) 31.1 (12.7) 25 (2.9)
Eriogonum fasciculatum 0.4 (0.4) 1.4 (1.4) 0.3 (0.5)
Bebbia juncea 0.7 (1.2) 0.1 (0.2) 25 (3.5)
Lotus scoparius 0 0 5.2 (7.3)
Total 62.9 (11.3) 33.9 (13.5) 105 (9.8)

1 Bird plot denotes use by California gnatcatchers; non-bird plot denotes no use by California gnatcatchers in spring 1993.
N=4 plots per category at Motte site; n=3 for burned plots at Mathews, n=4 for unburned plots at Mathews.
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The Quest for All-Purpose Plants

Susan L. Frommer David R. Weise ?

The Problem Furthermore, relying on only one attribute, flammability,
as a guide to plant selection ignores the many other functions
The fire safety of a home in the wildland/urban interface \ye expect from our landscape plants such as the abilities to
is influenced by several factors—one of which is the control erosion on slopes, to shade our homes during the
presence and proximity of vegetation to the home. pot summers, to provide food for us and for wildlife, to
Landscaping may either provide a significant barrier to fire ¢onserve water, and to be esthetically pleasing. Some lists
spread and thus potentially increase a home’s fire safety orgf “fire-retardant” plants have information about other

favor fire spread and reduce a home's fire safety. However,qesirable attributes, but there are enormous gaps in this
fire safety of vegetation is not the only criterion a homeowner jhformation as well.

or landscape designer uses when selecting plants for use in a

yard. Other criteria include drought resistance, erosion : .

prevention, and esthetics. A Possible Solution
Many lists of “fire retardant” plants are available in We propose to develop a preliminary set of techniques

trade magazines, newspapers, and from various publicbased on flammability tests for building materials to determine

agencies like water districts and resource conservationflammability and total heat release rates of intact vegetation,

districts. The bases of these lists are often unknown; fireboth green and dried. This information can then be used to

safety ratings for a particular plant may vary appreciably devise a rating scale for relative “fire retardance” which then

from list to list, only the genus of the plant may be given can be coupled with another series of ratings for water

with no species name, or the same species names keeponsumption, frost tolerance, climate modification, erosion

appearing from list to list including even misidentifications control, wildlife habitat, etcTable 1lists possible candidate

and misspellings. For exampleupressus s listed in one species that meet criteria other than flammability. Information

publication as being highly flammable (Baptiste 1992); on fire retardance is often missing. This information will

howeverCupressus arizonicaas rated as weakly flammable help homeowners, planners, plan checkers, and others to

in France for the months of May, June, and October; not make intelligent and economical landscaping decisions based

very flammable for July, August, and September; and on the particular hierarchy of needs of each site. Once such a

moderately flammable in November (Valette n.d.). system exists, fire-safe landscaping decisions will have a
Plant lists often fail to consider the fact that plants may stronger scientific basis.

be reasonably fire retardant (however it is defined) when

watered but become more flammable when dry. Some plants

have a natural ability to retain a higher fuel moisture content

longer than others after the onset of the dry months, which

prolongs their fire-retardant characteristics later into the dry

season on unirrigated sites.

1 An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2Partner, Plants 4 Dry Places, Menifee Valley, CA; Supervisory Research
Forester, Pacific Southwest Research Station, USDA Forest Service, 4955
Canyon Crest Drive, Riverside, CA 92507.
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Table 1-Candidates for fire retardance tests with ratings for other desirable characteristics for

landscape plants.

Plant

m
=
[N

Aes Er Oth

s

Oenothera berlandieri
Cistus crispus

Olea europa

Rhus ovata

Correa ‘Carmine Bells’
Muhlenbergia rigens
Rhagodia spinescens
Rosmarinus officinalis
Melia azedarach

Cistus salviifolius
Baccharis pilularis
Salvia microphylla
Myoporum ‘Putah Creek’
Heteromeles arbutifolia
Verbena tenuisecta
Westringia rosmariniformis
Salvia greggii

Acacia redolens
Calystegia macrostegia
Cistus purpureus
Prunus ilicifolia
Sophora japonica

ECTEEN N S R IS RN BN B VX

NY Y ) ) ) Y ) Y Y Y Y X
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Ny X X X X X
X .9 Y x X

DY X
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-~

X X X X X X X X X X X 9 X X X X X xXx x x x X

DX X X X 0 ) X X X X x X

1 Fr = fire resistant, Wtr = drought resistant, Er = erosion resistant, Aes = esthetically pleasing,
Oth = other (wildlife habitat, food production, climate modification)
2x = suitable application, ? = information not available
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A High-Resolution Weather Model for Fire
Behavior Simulations *!

Francis M. Fujioka 2 John O. Roads Kyozo Ueyoshi  Shyh-Chin Chen 3

Abstract: The typical computer fire model requires much greater An application of the Colorado State University RAMS
spatial detail than current weather forecast models provide. Onecode (Walko and Tremback 1991), the Maui weather model
way to o_btain more spatial_ly'descriptive weather s_imulations ?s 0 simulates dynamical changes in temperature, humidity, wind
nest a fine model grid within a coarse one. This paper briefly and precipitation fields, among others. Snapshots of the
describes a nested grid model with a fine grid interval of 2 km to model field f ’ inut id th
simulate weather over Maui, Hawaii. . ode I.e s eve.ry E\.N mln'u €S can provide W.ea .er
information for fire simulations. The model grid is
hierarchical. A National Meteorological Center coarse grid
) ) o . . analysis describes the large-scale weather pattern over the
Wlldland fire scientists today strive for greater detail, giate of Hawaii. Nested within this grid is a finer grid over

with the aid of computers. The computer is a virtual {he main islands of Hawaii. The densest grid is a 2 km grid
laboratory in which simulated fires burn through spatially cantered on Mauifig. 2).

complex fuel matrices, in response to weather and terrain - \ye are just beginning the Maui modeling study.

conditions. The fire model sees the world as points on apgjiminary results show tantalizing detail of the wind
regular grid. In one study of 2,000 ha on the Los Padresg;.c jation over Maui. In one case, the model described

National Forest, California, grid points were spaced 50 M |ocajly stagnant winds where smoke dispersion tends to be a
apart (Kalabokidis and others 1991). It is practically proplem. We plan to verify the model to the extent possible,
impossible to obtain vegetation, terrain and weather conditions,yith a mesoscale network of automatic weather stations in
for a grid this size by direct sampling. The vegetation grid \jaui's central valley. We produced computer visualizations
was digitized from cover type maps and the terrain grid wasof the model output that show the motions of simulated air
obtained from a digital elevation model. But the study lacked particles released at the 2 km grid points. Each particle is
the means to describe weather methodically on a fine grid.co|or-coded according to the wind speed at its location. The

In fact, a fire weather model for the Los Padres study grid isparticles also leave streaks, similarly color-coded, that
theoretically possible, but computationally impractical. accentuate the flow field.

Computer models are used to describe weather worldwide  The model calculations are not trivial. It takes about 12

every day. The National Weather Service Medium-Range hours of computer time to produce a 12 hour simulation on a
Forecast model (MRF) runs on a 160 km grid (approximately). 100 Mhz workstation. The model physics and the number of
At this resolution, the model hardly sees the Sierra Nevadagrid points require a powerful number cruncher. But computers

Range. The spatial resolution is much better in the Nestedho doubt will run faster, and spatially detailed fire weather
Spectral Model (NSM), an as yet experimental model with a information is needed.

grid interval of 25 km (Juang and Kanamitsu 1994). The
NSM is much more descriptive than the MRig.(1), but it

still lacks the detail needed for a fire simulation. We are
developing a fire weather model for Maui, Hawaii that
employs a 2 km grid interval. To our knowledge, it is one of
the most spatially descriptive fire weather models of its kind.

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosyystems, February 15-17, 1994, Walnut Creek, California.

2Research Meteorologist, Pacific Southwest Research Station, USDA
Forest Service, Riverside, CA 92507.

SResearch Meteorologists, Climate Research Division, University of
California Scripps Institution of Oceanography, La Jolla, CA 92093.
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MRF SFC WIND INIT. DAY= 0 10 26 83 FCST HR=12

NSM SFC WIND INIT, DAY= 0 10 26 93 FCST HR=12
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Figure 1 —A comparison of the Medium-Range Forecast (MRF; left) and Nested Spectral Model (NSM; right) forecasts.
The gray scale depicts topographic elevation bands, and the vectors represent the wind field.
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Figure 2 —An average of the flow patterns at lower levels in July 1988
clearly shows an eddy on the lower northwestern flanks of Haleakala, Maui.
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Using a Geographic Information System (GIS) to Assess
Fire Hazard and Monitor Natural Resources Protection on
the Mount Tamalpais Watershed ‘!

Thomas H. Gaman Philip Langley 2

A natural resource management geographic information obtained data from a variety of sources to create 25 data
system (GIS) was developed that has proven useful in layers using BASEMAP 2000 GIS. The system provided a
urban interface fire hazard mitigation planning and natural practical means for spatial data analysis and storage. It was
resource protection. A consultant team, selected to preparealso used extensively for graphic map production for the
the Vegetation Baseline Studies and Management Plan for20,000-acre watershed of the Marin Municipal Water District
the Mount Tamalpais Watershed in Marin County, California, and the Marin County Open Space District.

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2Foresters, Forest Data, PO Box 276, Inverness, CA 94937.
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Homeowner Intervention in Malibu 1

Tom Gardner ?

he Old Topanga Fire arrived in the Malibu neighborhood strycture from wildfire using Class A foam technology. The

of upper Las Flores Canyon after 3 p.m. on Tuesday, fire pump, a Defender Foam System model #501 manu-
November 2, 1993. Virtually every home survived the initial factured by Brushfire Hydrant Co. in Walnut Creek,
10-minute passage of the flame front, but nearly all california, was delivered in March 19%ig( 2). The system
experienced a rain of hot embers that continued past dawnsystained extensive damage by the fire, but never failed
on Wednesday. One surviving home was protected by poolduring 6 hours of operation. The original design was awarded
water, Class A foam concentrate, and a fire pump designedynited States patent 4,671,315 in 1987 as the portable
for home-owners living in the wildland/urban interfafig.( brushfire hydrant. When the patent expires in 2004, the
1). This Malibu resident is the first known civilian to save a syrviving system will be offered to the Smithsonian Institution.

Figure 2 —Portable fire pump used by a homeowner to protect his
residence with pool water and Class A foam concentrate.

Figure 1—-A home located in upper Las Flores Canyon, Malibu,
California, that survived the Old Topanga Fire because of homeowner
preparations.

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2Project Engineer, Brushfire Hydrant Company, Walnut Creek, CA
94596.
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The Legacy of Harold Biswell in Southern California:
His Teaching Influence on the Use of Prescribed Fire *

Walter L. Graves 2 Gary Reece @

H istorical accounts from early Spanish explorers who message was long overdue when “Doc” Biswell began his
came to California looking for gold indicate that often educational and training programs in San Diego County
they saw many columns of smoke rising from distant nearly 20 years ago. His persistent and tireless efforts at
mountains. Little did these explorers know that what they promoting the restoration of fire to its evolutionary role in
were witnessing was a time-tested demonstration of naturalthis region eventually influenced and encouraged state
lightning fires and/or “controlled burning,” a technique government leaders and others to lay aside the “myths” of
practiced by Native Americans to prevent wildfires in the fire exclusion in southern California.
area’s wildlands. Today we know this early fire ecology
philosophy helped shape California’s ecological history.
But in the years that followed the Spanish explorers, Summary
controlled burning by new migrations of settlers colonizing
the West was thought to be destructive to our wildlands untii ~ We believe our videotape showing the following field
a modern-day pioneer in fire ecology training came along. day and workshop at the William Heise County Park in San
That man was Harold Biswell. His teaching and training Diego County in May 1983 illustrates Harold Biswell’s teaching
activities in fire ecology, especially in southern California’s and training methodology in fire ecology and the importance
San Diego County, during the 1970’s and 80’s continue to of restoring (controlled) fire to our wildlands. Truly,
influence today’s ecologist working to restore fire to the California’s history was born of fire, and this video captures
forests, chaparral, and grasslands in this region. Biswell wasProfessor Harold Biswell's teaching emphasis on fire as a
able to “transcend” the barrier between scientist and classroomnatural component of wildland ecosystems, Native Americans’
His “hands-on” concept of training and applying prescribed use of fire in wildland ecosystems, smoke management, the
fire techniques is considered by many observers to be a@mportance of prescribed fire in fire management, the
unique approach to California’s wildlands management. importance of training in fire management, and the education
Harold brought his wisdom and experience to southern of the public about fire’s role in ecosystem management.
California during the middle 1970’s, when fire suppression
philosophy and policy had become entrenched in government
and public agencies responsible for wildlands fire control. Acknowledgments
Agency leaders were convinced that prescribed fire was of
no value in chaparral and forest vegetation management. ~ We thank the Cooperative Extension Visual Media staff
They believed it would adversely affect too many people at the University of California, Davis—Harry Stoble, Steven
and increase the threat of liability. In fact, during this period, Lock, and Robert Singleton—for helping us, with extreme
the idea of prescribed fire technology and training was patience, to produce this video. We especially appreciate the
practically non-existent. But Harold Biswell, on the other willingness of Visual Media’s Coordinator, Rosalind Rickard,
hand, firmly believed in the importance of fire and its role in to allow these video production specialists to participate in
nature’s plan. He based his beliefs on extensive researclihis venture. We also want to applaud San Diego County’s
that examined not only the thousands of years of “naturalDepartment of Parks and Recreation for their courage in
fires” that had occurred in California, but also how Native implementing a prescribed fire program at a time in our
Americans used fire in shaping the state’s landscape. Thehistory when this concept was not considered popular.

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2Area Farm Advisor Emeritus for Natural Resources Management, Uni-
versity of California Cooperative Extension, San Bernardino County, 777 E.
Rialto Ave., San Bernardino, CA 92415

3Prescribed Fire Specialist and Chief of Agricultural Services, San Diego
County Department of Agriculture, Building 3, 5555 Overland Ave., San
Diego, CA.
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Helping Wildland-Urban Interface Residents Reduce
Wildfire Hazards

Warren E. Heilman 2 Jeremy S. Fried 2 William A. Main 2 Donna M. Paananen ?

Abstract: Researchers in Michigan are designing and supporting residents in fire-prone ecosystems about reducing risk. The
studies to facilitate the identification of fire hazards on homesites ynit is also developing studies to address the relationship
in the wildland-urban interface, to elicit homeowners’ perceptions phetween awareness of fire risk and hazard reduction activities
?;;izeer‘l"t’!?::rﬁrfk where they live, "’:nd to asssss_the Vfg;‘.es Fhi‘tamong wildland-urban interface homeowners. As part of
-prone ecosystems place on reducing wildfire risk. ;e research, four categories of these homeowners will be

A better understanding of the attitudes and values of interface.d ified he basis of their h d . d
residents will aid prevention specialists in targeting programs to Identified, on the basis of their hazard assessment rating an

help these residents mitigate wildfire hazards and reduce potentiaWvildfire risk awareness:

losses on their properties. * Low hazard rating and Aware of fire risk (L/A)

* Low hazard rating and Unaware of fire risk (L/U)

« High hazard rating and Aware of fire risk (H/A)
High hazard rating and Unaware of fire risk (H/U)

To help homeowners in the wildland-urban interface
improve the chance that their homes will survive a
wildfire, prevention specialists need to understand the manyConceptual Approaches

and varied reasons why homeowners choose to live where . . .
The success of these studies will depend on conducting

they do. They need to know which wildfire hazards are ) . . . .
personal interviews. In addition to demographic questions

present on the homeowners’ property that would increase ) :
losses to wildland fire. They also need to assess the(Bureau of the Census-type questions), open-ended questions

homeowners’ perception of wildfire risk (the probability W?” b.e dgsigned 0 ascgrtain the homeowners'’ perception of

that a wildfire will threaten their property). wildfire risk around their hqmes, such as: .
Typically, prevention programs have been focused on : How'long have you lived at your purrent residence?

the segment of the wildland-urban interface population that « Ifafire occurred, how would firefighters locate your

is most aware of wildfire risk and is most willing to remove property? . e

or mitigate hazards on their property to reduce risk of property * Have you experlenced a wildfire at or near your hqme?

damage. A better understanding of risk perception and * Bgfore that fire, were you concerned that a wildfire

attitudes toward hazard reduction could help prevention might occur? e . .

specialists assess the understanding, values, and needs of all * How often do wildfires occur in your neighborhood?

homeowners residing in the wildland-urban interface. ’ If.your home burned down tomorrow, what would you
Morgan (1993) asserts that “the public can be very miss most?

sensible about risk when companies, regulators, and other

institutions give it the opportunity.” He further states that

risk communication is simple: “Learn what people already

Using a “wildfire hazard rating form” (Great Lakes
Forest Fire Compact 1992), the interviewer and homeowner

believe, tailor the communication to this knowledge and to could rate site hazards (e.g., surrounding trees, type of ground

the decisions people face and then subject the resultinggovir’ fueclj storahge), struct;ral.htgzarﬁs (rcéofmdg n:.aterltals,
message to careful empirical evaluation.” ecks, and overhangs), and existing hazard reduction (trees

The USDA Forest Service's Atmospheric and pruned, leaves raked, roof cleaned outbuildings hazard-free).

Socioeconomic Relationships with Wildland Fire Work Unit, :[A;‘plroger;y hazdatrd J}a“:e: ?Olt“d t:e c?fulat(;d b)éaddbl{lg t?e
North Central Forest Experiment Station, is supporting otal site hazard to the total structural hazard and subtracting

cooperative research at Michigan State University (Fried the tlotal hgzartq red.L:ﬁtt'ﬁn' wudi hic inf i
1993) that will increase the knowledge of homeowners’ tnnfoglljgc Ic?ntwtl) esesllé Es’gﬁﬁgr?\% Ir?wlr:rf)trTna Ic?r:
perceptions of wildfire risk and will assess the values of system ( ). atabases could be built and maintained 1o
store: (1) the information obtained during the interviews, (2)
the owner’s perception of risk, and (3) the “property hazard
AN abbreviated version of this paper was presented at the Biswellvalue.” This information would facilitate queries like “how
Symposium: Fire Issues and Solutions in Urban Interface and Wildlandmany” and “location of” the homesites with a given property
Ecosystems, February 15-17, 1994, Walnut Creek, California. . hazard, owner risk-perception strata, or a combination of
Project Leader—Wildland Fire Research, retired Computer Specialist, ib Id al for diff .
and Technical Publications Writer, respectively, North Central Forest Ex- attributesA _GIS Wou. aiso suppo.rt t_eStS or daitrerences m
periment Station, USDA Forest Service, 1407 S. Harrison Road, Rm. 220demographic and site characteristics between homesites

Eait Lansing, MI 48823-5290. with low/high hazard ratings and homeowners with low/
Assistant Professor, Department of Forestry, Michigan State Univer- hi ;
_ : igh risk awareness.
sity, 110 Natural Resources Bldg., East Lansing, M| 48824-1222 9
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Anticipated Benefits Acknowledgments

Depending on how the database is sorted and analyzed, = We thank Donald Johnson, fire prevention specialist at
researchers can obtain a variety of information ranging the Michigan Department of Natural Resources, Forest
from whether fire hazards are associated with income toManagement Division, Lansing, Michigan, for providing
the number of homeowners in each of the identified background information about wildfire hazard rating.
categories. Results can aid the wildfire prevention
community’s understanding of the knowledge, attitudes,
and needs of homeowners who reside in the wildland- References
urban interface. Prevention specialists can use this
information to select specific prevention programs for Fried, J.S. _1993Va_|uing social and economic im_pacts of fire at the
specific groups of homeowners and provide policymakers urban—wndla_md |nterface5 a proposal. Unpublished study, USDA

L . . . . Forest Service Cooperative Agreement #23-93-32.
with information that can help them in developing cost- Great Lakes Forest Fire Compact. 199%ildfire: are you and your
efficient programs to reduce the risks associated with fire  home prepared?Ontario: Great Lakes Forest Fire Compact; 30 p.

in wildland-urban interfaces. Morgan, M. Granger. 199Risk analysis and managementScientific
American 269 (1): 32-41.
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Mt. Diablo Park: The Role of Fire in a Controversy
about Cattle Grazing at the Urban Fringe *

Lynn Huntsinger ~ Jeremy Fried  Lita Buttolph 2

t. Diablo State Park is in rapidly urbanizing Central injuring native plants and encouraging the spread of non-
Contra Costa County, a few miles inland from the native weeds. But the Park’s location on the urban fringe

eastern San Francisco Bay. The Park encompasses 18,00@troduced a third, less typical viewpoint into the argument:
acres of mountainous and rolling oak woodlands, chaparral,local residents who believed that cattle grazing reduced the
and grasslands, increasingly surrounded by San Franciscdhreat of wildfire.
Bay Area suburbs. Easily accessible to millions of nearby
urban dwellers, Mt. Diablo is among the most frequented of
the California State Park System’s 300 units, with more thanThe Cow as Symbol
500,000 visits annually. The 1989 Park General Plan set
goals for the park that included managing to restore natural  This public lands grazing controversy had all the usual
processes. The Plan called for removal of livestock grazingplayers: a remnant rural community for whom the cow
from most of the park. Controversy over the elimination of symbolized “wise use” of natural resources to improve human
grazing was of surprising vehemence and has lasted years. Alfe, and grazing opponents, for whom the cow symbolized
a result, the General Plan process consumed more State Patkuman exploitation and abuse of natural resources. A new
time and resources than any previous Plan—even though thielement was added because of the Park’s suburban-fringe
was not the first time grazing was phased out of a State Parklocale: a suburban public concerned about the hazard of

Livestock grazing has been a component of the Mt. wildland fires spreading to nearby residences. As a result,
Diablo landscape since about 1834, when the mountain’sactive participants in the Mt. Diablo debate included owners
slopes were part of a Mexican land grant. Founded in 1921,0f high-priced homes near the Park. This wealthy, well-
the Park has expanded from its original few hundred acres.educated group strongly supported continued grazing in the
In 1979, 2,000 acres of Mt. Diablo Ranch were sold and 281Park and had the support of many local business interests.
acres donated to the State Park System by the owner, Angel Left ungrazed, the annual grasses of Mt. Diablo’s slopes
Kerley. In exchange, a 10-year grazing lease was signed, buoften reach 5 feet tall. Tinder-dry in summer and fall, they
participants in the controversy disagreed about the nature opose a considerable fire hazard. In Mediterranean climate
the lease. Some argued that the intention was for grazing t@ones worldwide, wildfire is a normal part of ecosystem
continue in perpetuity as an exhibit of ranching for local function, as itis at Mt. Diablo. Grazing advocates, including
residents, while grazing opponents contended that there isome local Fire Chiefs, believe that grazing reduces fire
no written evidence supporting this claim. During the last hazard by removing biomass, and perhaps more importantly,
decade, Mt. Diablo Ranch, now a small in-holding, leased preventing brush encroachment into grasslands. Opponents
about 7,500 of the Park’s acres for grazing. The 1989 Parkof grazing believe that only overgrazing reduces fire hazard,
General Plan decision was to not renew the lease, but teand believe that prescribed burning, mowing, and other
instead graze a few hundred acres for interpretive purposestechniques should be used instead of grazing. Unfortunately,

Ecologically and socially, the grazing controversy echoed in rapidly growing Contra Costa County, increasing
those on Federal lands. Plan proponents pointed to thedevelopment of wildlands and air quality restrictions can
“scientific evidence” that grazing benefits the environment. make extensive vegetation management practices, such as
For example, grazing proponents argued that cattle refill theprescribed burning, costly and sometimes controversial.
ecological niche left vacant by the absence of native tule elkLetters from a local homeowner’s association, for example,
and pronghorn antelope. Opponents argued that livestockcomplained of unsightly blackened earth after a burn.
grazing is significantly different in distribution and diet,

An Urban Fringe Controversy

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland The wildfire threat lent unusual power and financing to
Ecosystems, February 15-17, 1994, Walnut Creek, California. -~ the pro-grazing side of the issue, contrary to the usual pattern
Assistant Professor of Environmental Science, University of California, “ . . .
Berkeley, CA 94720; Assistant Professor of Forestry, Michigan State Uni- of an “anti-grazing block Composed of people without rural
versity, 110 Natural Resources Bldg., East Lansing, Ml 48824-1222; Gradu- roots. With homes near the Park commonly priced at more

ate Student Researcher, Utah State University, Logan, UT 84322. than $300,000, residents pay a premium for |iVing near
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nature. They expect nature to be a “good neighbor.” Thisone of the most important natural processes at Mt. Diablo is
expectation affects their view of land management policy fire. Allowing development to border parks in which the
and practice. In some places, urban residents dislike livinggoal is to restore natural processes makes achieving that
near grazing operations. Livestock owners complain aboutgoal nearly impossible. Ranch lands might be a valuable
trespass problems and depredation by pet dogs. At Mtbuffer between urban/suburban areas and protected or
Diablo, a vocal portion of the local residents believed that preserved natural systems. Ranches can provide an income
the benefits of fire hazard reduction outweighed any to private landowners, yet connect preserved areas for wildlife
inconvenience caused by the proximity of cattle. The livestock and buffer developed areas from wildfire, prescribed burning,
owner allied himself with these interests, and the controversyand other management activities. At the same time, they
became a divisive and drawn-out one. may buffer preserved areas from pets, vandals, and other

Suburbanites often move to the suburbs to escape urbamtensive human impacts. Unfortunately, although those
dangers, and to make a long-term, secure investment in a&oncerned with the protection of wildland systems and
home. For many in this controversy, the cow symbolizes arestoration of natural processes are distracted by their
safe relationship with nature. By consuming flammable extremely polarized view of that ubiquitous rural resident,
biomass, the cow seems to make the mountain a less capricioufie cow, the prospects of achieving effective conservation of
neighbor. This vision of the Park as a good neighbor makesnatural systems have become ever more remote because of
restoration of natural processes difficult, particularly when urban sprawl.
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Fire in a Tropical Savanna—a Double-Edged Sword !

Andrea L. Koonce, Timothy E. Paysen, and Bonni M. Corcoran 2

SJ\ce the early 1960’s, Caribbean pirRinus caribaea
ar. hondurensis has been used for reforestation in ; a4
northeastern Nicaragua. Caribbean pine is a species that
grows naturally in the area, but its occurrence has increased
because of its use, almost exclusively, as a reforestation
species. It is thought to rely on the introduction of fire to
successfully regenerate in tropical broadleaf zones (Perry
1991). Stands in northeastern Nicaragua, however, have been|
subject to an intolerably high fire frequency in recent years.
In the area under study, 90 percent of the pine stands burn
every year fig. 1). Whether resource managers can turn
around a self-perpetuating, downward spiral in resource
production is an issue of critical importance for future rural
economic development in the Miskito region. The current
pathological fire frequency in the Caribbean pine savannas
results from a combination of high levels of fire risk from
human sources, and extremely flammable savanna fuels that

thrive on fire. These pines are highly resistant to fire and are Figure 1 -Area under study in northeastern Nicaragua. The boggy

rarely killed, although they suffer severe setbacks in wood lowlands of the Miskito coast region are predominately covered
with Caribbean pine savannas.

production and vigor for a number of years after a fig (

2). The severe fire regime of the last 10 years has reduced
the volume increment for the pines to 60 percent of its
potential (Koonce and others 1993). Even if the introduction
of fire into Caribbean pine stands is necessary, the stands d[~

much, too often.” Current and planned research in the|§
region has the general goal of determining fire regimes that
will optimize the vitality of northeastern Nicaragua’s natural ||
resources. Current studies are geared toward mitigation of
unwanted fire effects, and understanding stand dynamics
under the current fire regime. &

References

Koonce, Andrea L.; Paysen, Timothy E.; Taylor, Edwin. 198Be
protection and restoration of forests in Nicaragua OICD Proposal
for joint research with Nicaragua. USDA Forest Service, Pacific
Southwest Research Station, Riverside Forest Fire Laboratory, Riverside,
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] ] ) Figure 2 —A typical stand of Caribbean pine in the study area. The
Perry, Jessy P. 199Pines of Mexico and Central America Portland, understory sedges are highly flammable.

OR: Timber Press; 231 p.

1An abbreviated version of this paper was presented at the Biswell
Symposium: Fire Issues and Solutions in Urban Interface and Wildland
Ecosystems, February 15-17, 1994, Walnut Creek, California.

2 Research Forester, Research Forester, and Ecologist, respectively,
Pacific Southwest Research Station, USDA Forest Service, 4955 Canyon
Crest Drive, Riverside, CA 92507.
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People—Fire Managers Must Talk With Them *!

Arthur W. Magill 2

Abstract: Fire managers know the wildland-urban interface fire to residents. However, accomplishing the task will require
problem is a people problem, but recognizing and addressing it ar¢hat managers reduce their concern with the technical and
not the same. Managers have repeatedly stressed the need to avojdnctional aspects of interface fires and become personally
building with flammable materials and landscaping with fire-prone jhvolved in two-way communication with homeowners
vegetation. Yet, residents continually fail to heed th_elr warnings. p ciness people, and community leaders.
Apparently, people not only respond poorly to warnings but tend . - .
) ) . . Communicating with homeowners is not easy, because

to be oblivious to events that disastrously influence their property | | d d | . b d
and lives. Also, the building trades build to satisfy people’s de- peop g r_IOt only tend to respon poorth Wam'ngs_ uttend to
sires, community plans do not address the interface fire issue, and@ Oblivious to events that can have a disastrous influence on
governments have been unwilling to enact ordinances that controltheir property and lives. People tend to have varying awareness
construction. Above all, fire managers would rather “talk” about of environmental hazards. They tend to believe that various
public involvement than be immersed in it. These barriers may beevents “can’t happen to them” whereas others’ behavior
removed, if fire managers overcome their reluctance to public gemonstrates coping with or denial of hazardous events.
involvement and become leaders in two-way communication with People in the building trades are aware that people want
the people they wish to influence. These goals may be achieved if,; o omes in attractive locations, so they have constructed
fire managers will seek training in the social sciences that empha- . - : .

R . . . attractive homes in the urban-wildland interface—homes
sizes interpersonal relations, multicultural relations, and commu- . . .
nication strategies. that satisfy the locational, architectural, and landscape dreams
of potential buyers, but contribute to the interface fire problem.
If fire managers are to achieve their goals, they must confront
' K h idland-urban interf . and convince home building professionals to use fire-safe
Flre managers Know e wildland-urpan interrace ftire materials and designs.

problem ISa p_eqple problem, but recognizing the problem Community plans frequently do not address the interface
and addressing it in ways that are apt to cause interfacg; e jssye, and local governments have been unable or

residents to change their behavior are two different thlngs.unWiIIing to enact ordinances that control development and

Fire managers recommend to people who move into theconstruction. The unwillingness of governments to enact

wildland-urban interface that they build fire-safe homes and fire legislation may be related to an avoidance by politicians

?rotect tf:jekr)‘n W|th.(<jjefen3|tﬁlle space. Ytlat,‘;hey arﬁ contml:]ally 0 be associated with actions that may be viewed unfavorably
rustrated by residents who apparently do not hear or hee y their constituency (Sampson 1991). Regardless, fire

thedlr wa:jnln%\s/hand r(;comnr((.andatlo.ns to fireproof tr;]e{r hr? mesmanagers must contact and encourage planners, local officials,
?n yar Tdf y, when E’a. ng adCt'OH to.pr.otecft t e|r| ‘;”?Ie and legislators to develop effective zoning ordinances.
rom a wildfire seems obvious, do a majority of people fal In addition, managers should work with insurance

to comply with fire-safe procedures? companies to develop policy incentives that support local
plans and ordinances. Overall, premiums for homes built in
o . . . . fire prone areas should reflect the higher costs associated
Difficulties in Communication with the greater risks, but they might be somewhat reduced

M . fortable deali ith “thi , for those homeowners who adapt to fire-safe road designs,
anagers are quite comfortable dealing with "things,” 5 piecryral designs, and building materials.

such as equipment, planning strategies, and fire behavior, Manager attitudes also bear on the communication

tht '.[heyfgladlfy will Ieglsomebocéy elser:lleal with peopdle. Te'g’ roblem as a consequence of their preference for working
the interface fire problem mandates that managers deal with “things” rather than people. They tend to “talk” more

Eeople, “dk.e |tt:)r .nOt'ISOd flrfhptrﬁv'er?nton (;n%nagcejrs need tc?about public involvement rather than immersing themselves
ecome directly Involved wi eir Intended audience and;, 4 For the most part, evidence of this preference by

to (?mpl;railzebthgt building flllre-safe 'commumt;les ?:an .be managers is rather subtle and is depicted by actual behavior
profitable for business as well as environmentally pleasing ¢ .ontrasted with professed behavior.

; : : . _Recommendations and Conclusions
An abbreviated version of this paper was presented at the Biswell

Symposium: Fire Issues and Solutions in Urban Inter_face‘ and Wildland People—whether homeowners, design and construction

Ecosystems, February 15-17, 1994, Walnut Creek, California. rof ional r bli ficial . b nticed t
2Principal Resource Analyst (retired), Pacific Southwest Research Sta-p 0 .e.ss 0 ‘?‘S’. or public ofhclals— _ay e entice . 0

tion, USDA Forest Service, 4955 Canyon Crest Drive, Riverside, CA 92507. participate in fire safety programs provided they are given
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clear messages, presented by credible individuals who specify  Fire managers, like other resource professionals, tend to
necessary actions, and provided the messages are reinforcdze disinclined to initiate social interaction and to avoid
locally. Fire managers should be considered the crediblesituations involving abstract concepts and alternative
authorities on interface wildfires. They are especially effective solutions. The barriers may be removed, however, if fire
as authorities if they have established themselves in amanagers overcome their reluctance to be directly involved
community through direct involvement with public education with citizen involvement programs and establish two-way
and involvement programs, and by soliciting the help of communication with the people they wish to influence. These
community leaders through dialogue to fortify the meaning goals may be achieved if fire managers pursue continuing
and importance of their messages. The factors proven effectiv@ducation in the social sciences that emphasizes interpersonal
for warning of imminent hazards suggest that warnings beand multicultural relations, and communication strategies.
clear, specific for the desired response, derived from a credible

source, reinforced locally, and conveyed by a positive message

on prime-time television. References

Sampson, R. Neil. 199The politics of the environment Journal of Soil
and Water Conservation 46(6):398-400.
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The Effects of Forest Fire Smoke on Firefighters 1

Richard J. Mangan 2

Abstract: Each fire season, 20,000 to 30,000 firefighters are en- ,

gaged in suppressing wildfires and conducting prescribed burns on the long-range health of a firefighter is adversely affected
federal lands, and many more are employed in fire suppression on

State and private lands. Studies of firefighter exposure to smoke asa resu]t of past exposures to smoke;

and carbon monoxide indicated only occasional exposure until the” Prospective Injury and liness Study—to develop a current
1987-1988 fire seasons in the West. During the 1988 Yellowstone ~ System of data collection regarding wildland firefighter
fires, 12,000 respiratory problems were reported to medical per- injury and illness to prospectively assess the role of
sonnel. To address this problem, the National Wildfire Coordinat-  smoke in the etiology of acute and long-term injury and
ing Group (NWCG) assigned the USDA Forest Service's Missoula  jllness;

Technology and Development Center (MTDC) the responsibility « Chronic Pulmonary Function Study—to determine if
to coordinate the national effort looking at the health effects of  \yiidland firefighters experience a chronic, accelerated
smoke on wildland firefighters. An interagency Technical Panel loss of lung function during multiple fire seasons;

has been formed to provide direction and set priorities, and semi-. . ) .
annual newsletters (“Health Hazards of Smoke”) are distributed to Integrated Field Study—to establish a mobile team of

more than 7,000 firefighters nationally and internationally. indu.StriaI hygie_nis_ts, wildland fire eXPe”S ajnd QCCUpational
medicine specialists to conduct an intensive, integrated 3-

year field study;

Combustion Product Characterization and Toxicity Study—

to develop sampling techniques, study combustion

conditions and test diverse fuel conditions;

Expanded Field Exposure Study—to provide firefighters

with efficient methods for monitoring exposure and

detecting cumulative effects;

Integrated Risk Assessment—to assess the risk of exposure

among firefighters;

« Risk Management—to develop an interactive program
for use by fire management personnel to select risk
management options based upon local conditions.

Retrospective Cohort Mortality Study—to determine if

Each year, tens of thousands of wildland firefighters are )
involved in wildfire suppression and prescribed burning
on millions of acres in the United States. For many years, the,
effects of exposure to smoke and carbon monoxide has been
a minor concern, but has never emerged as a high priority.
But, in 1987 and 1988, serious smoke inversions lasting,
many days and weeks caused significant respiratory problems
in large numbers of wildland firefighters.

In 1989, the National Wildfire Coordinating Group
(NWCG) assigned the USDA Forest Service’'s Missoula
Technology and Development Center to coordinate the national
effort and serve as the focal point for ongoing and future
studies on the effects of wildland fire smoke on firefighters.

Completed Studies

As of this time, completed studies of breathing zone air
Study Areas samples collected from wildland firefighters and prescribed
burners indicated some potential for hazardous exposure
(respirable particulates, carbon monoxide, formaldehyde,
acrolein). While these exposures have occasionally exceeded
'short-term exposure limits, very few cases have approached
or exceeded allowable time-weighted averages. Smoke
exposure from wildfires is not considered immediately
Sangerous to life and health.

Studies on the respiratory effects of smoke exposure on
wildland firefighters indicate that exposure during a fire
season may result in small changes in lung function. The
health implications of short-term exposure and the potential

"An abbreviated version of this paper was presented at the Biswellya it effects of long-term exposures have not been quantified.
Symposium: Fire Issues and Solutions in the Urban Interface and Wildland . . . .
Ecosystems, February 15-17, 1994, Walnut Creek, California. Laboratory and field studies of respiratory protective

2Fire and Aviation Program Leader, Missoula Technology devices have been conducted. Laboratory studies have focused
and Development Center, USDA Forest Service, Missoula, MT 59801. on the effects of air-purifying respirators on work performance

At a 1989 workshop in San Diego sponsored by NWCG
and Johns Hopkins University, participants representing
firefighters, union leaders, fire management specialists
occupational medicine, toxicology, industrial hygiene, fire
chemistry, and protective equipment identified eight major
areas of study that would encompass the concerns about th
health effects of smoke:
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and on ways to predict the ability of firefighters to work on upper body work performance; field trials of existing and
while wearing a respirator. Field studies have included aprototype respirators, smoke monitoring devices, medical
survey to determine the field use of respirators, other method®valuation and surveillance; and risk management strategies.
of risk management, and field trial to evaluate a wide range

of respirators in actual working conditions.

Acknowledgments

Current Studies Brian J. Sharkey, Project Leader at Missoula Technology
and Development Center (MTDC) and Professor of Human
Current projects under the NWCG study include Physiology at the University of Montana, has been primarily
continued efforts to characterize the hazards of smoke, andesponsible for initiating and guiding the “Health Hazards of
to determine the health effects of repeated exposuresSmoke” effort sponsored by the National Wildfire
laboratory studies of the use of respirators and their effectsCoordinating Group (NWCG).
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Burning in Arizona’s Giant Cactus Community ?!

Marcia G. Narog 2 Andrea L. Koonce 2 Ruth C. Wilson 4 Bonni M. Corcoran 2

Abstract: Giant saguaro cactiCarnegiea gigante)aarjd associ- _ flammable fuels in the saguaros’ range. Increased growth is
ated vegetation are being burned by numerous wildfires, espemallyespeciauy common during years with heavy precipitation.
in areas of high public use. Specific fire effects on affected plant ony the Tonto National Forest, precipitation averages 7.66

species and ecosystem resilence need to be defined, and manadfiches. Rainfall was recorded at 14.24 inches and 13.34

ment techniques for restoration of burned areas need to be devel- .
oped. A research effort was initiated at the Saguaro Natural ScenicInChes for 1992 and 1993 respectively. In 1993, after these 2

Area, Tonto National Forest, Arizona to determine how fire im- years of above normal rainfall, 104 fires (twice the yearly

pacts saguaro community structure and species composition; t@ve.rage) were recorded on th_e Mesa Ranger Di§trict, Tonto
monitor fire ignition and spread patterns; and to analyze saguaroNatlona| Forest. These fires included both accidental and

survival, vitality and abundance, and genome variabilty. Results deliberate fire ignitions. One arsonist is believed to have
from this study should improve our understanding of fire in the been responsible for setting multiple fires that burned hundreds
saguaro community and facilitate implementation of a pro-active of acres. These acres included prime tourist attraction areas
fire management program. such as the Desert Vista View Observation Point on the
popular Bee-Line Highway.

Ssguaro cacti Carnegiea giganteaand associated
egetation attract national and international tourists to Saguaro and Fire
the Sonoran desert in Arizona. Saguaros are an integral
component of the biodiversity of both flora and fauna in this Saguaro can grow to heights of 18 m, weigh more than 2
desert. Unfortunately, numerous wildfires concentrated in tons, and is estimated to live about 200 years (Holden and
areas of high public use are destroying the saguaro andrarrell 1991). Wildfire may kill significant numbers of cacti
severely degrading many popular vistas, especially along theand succulents that characterize the saguaro communities
Saguaro Natural Scenic Area, Tonto National Forest, Arizona.(Thomas 1991, Rogers 1985, Mclaughlin and Bowers 1982).
Specific fire effects on plant species and ecosystem resilience
have yet to be defined (Ahlstrand 1982).
Fire History Fire affects saguaro reproduction and survival. Generally,
only one seed in 1,000 may germinate; less than 1 percent of
Although a historical fire regime for this vegetation these will survive more than 6 weeks (Holden and Farrell
type is not presently known, natural fires have probably not1991). Fire may contribute to an increase in juvenile mortality.
been a major selecting force for much of the vegetation inSaguaro growth is slow, especially during the first few years.
the Sonoran desert. However, anthropogenic impacts includdn nature, approximate size/age relationships for saguaro are
the introduction and expansion of alien plant species,1 cm in height after 5 years, 1 m after 30 yr, and 10 m after
especially grasses. Their growth has been accompanied b$00 years (Holden and Farrell 1991). Fire injury may also
an increase in fire frequency, intensity, and extent. Thislead to increased mortality of mature saguaro (Thomas 1991).
change in fire regime may now threaten many non-fire adapted  Nurse plants, such as the palo verde, are reported to be
species. Of particular concern is the tropically evolved saguaronecessary for saguaro reproduction and survival (Gibson
In many locations on the Tonto National Forest, the and Nobel 1986, McAuliffe 1984, Vandermeer 1980).
combination of herbaceous and shrub layers, including thelronically, nurse plants may contribute to higher saguaro
many introduced species, form nearly contiguous and highlymortality from fire because of increased local fuel loading.

Fire Management

1An abbreviated version of this paper was presented at the Biswell ) .
Symposium: Fire Issues and Solutions in Urban Interface and Wildland Rogers (1986) compared fire occurrence in desert and

Ecosystems, February 15-17, 1994, Walnut Creek, California. nondesert vegetation on the Tonto National Forest from

2Ecologists, USDA Forest Service, 4955 Canyon Crest Drive, Riverside, 1955 to 1983° desert fires were fewer Iarger and
CA 92507. ) ) )

3Research Forester, Pacific Southwest Research Station, USDA ForesPnSUppress'em compared to the more numerous but smaller
Service, 4955 Canyon Crest Drive, Riverside, CA 92507. nondesert fires. A recent update of the fire frequency and

4Professor, Biology Department, California State University, San Ber- acreage burned during the last recorded decade (1983 to
nardino, 5500 University Way, San Bernardino, CA 92407. 1992) showed similar trendfigs. 1and2). Ninety percent
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of this desert vegetation class is composed of the saguarcSummary

plant association. Cave and Patton (1984) evaluated wildfire

versus controlled burning in the Sonoran desert. They provide ~ We believe that fire suppression strategies need to be
evidence that fire alters species composition and dramaticallymplemented to limit fire spread with minimal habitat
reduces cacti presence. They concluded “that any efforts tglisturbance. Currently, we need more information on factors
use prescribed burning should remain experimental until athat contribute to flammability and fire damage in this
long-term data base exists on which to make more reliable€Cosystem. After our objectives in this study are met,
predictions.” Apparently, hundreds of fire ignitions occur Management strategies and techniques need to be developed
and thousands of acres are burned in saguaro habitatdOr aggressive restoration of fire degraded areas.

Although this fire problem continues, this vegetation type

still has low priority for fire suppression resources, such as

equipment, personnel, and dollars. References
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Forest. For our preliminary investigations, we have defined  gg(2): 630-632.
four major objectives: examining fire effects on saguaro Rogers, Garry F. 198&omparison of fire occurrence in desert and
community structure and composition, including different nondesert vegetation in Tonto National Forest, ArizonaMadrono
plant strategies such as germination or resprouting after fire; 33(4): 278-283.

itoring fire igniti d d patt duri ib dThomas, P.A. 199Response of succulents to fire: a revieunternational
monitoring fire ignition and spread patterns during prescribe Journal of Wildland Fire 1(1):11-22.

burns; analyzing the impact of fire on saguaro survival, vandermeer, John. 1988aguaros and nurse trees: a new hypothesis to
vitality and abundance; and studying fire effects on saguaro account for population fluctuations. The Southwestern Naturalist

genome variability. We are currently designing study  25(3): 357-360.
parameters and will be implementing a 5-year study evaluating

prescription burning and areas previously burned by wildfire

in the saguaro community.

100,000 2500,
o ! -
80,0007 :j_éf:’(';{;”:% © 2000 7
3 77 = ! 7 7
2l 0 %1500 7
- -,f;r/;,/;t f;’j’/}/xf 5 1500 75
&\ ) : _ )
gaooooj-’?;{,;}ﬁ';', - é*t}oo: f/%;:}ff: j’«'{;f}j}?{x
= | A GAAIIIIT 1 i A WAy
% 20,001 {ﬁ”}% g/ﬁ 728 e %f/ﬁf %fé
. :’f/{? / %’ i /’f /'.f": " / . 1 e s "fff’f; :«:ff
AL ez 000 D000 02 A G0 5
Desert Riparian Timber Wilderness Brush et --'.'ri;,”;m‘-IWIIGHHIH-;" é;u h-.
A LG 20 Vegetation type
Figure 1 —Total acreage burned on the Tonto National Forest, Arizona Figure 2 —Total number of fires recorded on the Tonto National Forest,
from 1973 to 1992. Arizona from 1973 to 1992.
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A Computer Program for Evaluating Prescribed Fire Costs !

Philip N. Omi Douglas B. Rideout Stephen J. Botti 2

Abstract: How much should prescribed fires cost? What are rea- Methods

sonable cost estimates for conducting a burn, in terms of site

preparation, ignition, and containment? How might a manager We obtained electronic data files maintained by the

ascertain if proposed costs are reasonable? Similar questions aris@|PS Branch of Fire Management for recent and future hazard
for any prescribed fire program that involves a large geographic fye|s projects submitted by park units. The Hazard Fuels
area. A computer program was developed to answer such quesyaia get contains specific information on project size, fuel

tions, based on regression analysis of historical records within model, project type, ranking score, administrative or legislative

regions of the USDI National Park Service (NPS). Although re- d lexi dd ioti ks H d
stricted to the NPS, we discovered a cost structure for fuel treat-man ate, complexity score, and descriptive remarks. Hazar

ments that should apply generally. Cost estimates were found to bdU€l projects are meant to lower the impacts of wildland
sensitive to management objectives, geographic region, projectignitions that might originate in wildland vegetation types
size, complexity of burn, and potential for escape. The computer and pose a threat to public safety, structures, improvements,
program is written in PASCAL and designed to address the entire or cultural and natural resources.
range of environmental, ecological, and economic factors consid- Based on historical funding requests from field units,
ered in the NPS prescribed fire data base. This information is cost target zones were constructed for Hazard Fuel projects
useful to land managers, but also should be of general interest for(Omi and others 1994) using standard regression procedures.
comparing fire with other alternatives for managing fuels in wild- The regression equation and 95 percent confidence interval
land and urban interface areas. - . .
were used in a computer program (written in PASCAL) to

display the range of acceptable costs for Hazard Fuel projects.
) ] The program queries the user about relevant inputs related to

he USDI National Park Service (NPS) Hazard Fuel the entire range of environmental, ecological, and economic

System was developed to aid prescribed fire managementaciors considered in the NPS data base. This information is
within the agency, particularly with respect to budgeting and sefyl to land managers, but also should be of general interest

tracking costs for reducing fuel'combustibles on NPS lands. o, comparing fire with other alternatives for managing fuels
Before the development of this system, the NPS (or anyin wildland and urban interface areas.

agency) did not have a standardized procedure for assessing
the accuracy of cost requests from field units for proposed
prescribed fire projects. Results
This paper highlights one approach to assess the range  Regression coefficients were derived from a step-wise
of reasonable cost requests; this method can be appliethrocedure in which all variables in the Hazard Fuels data set
regardless of public agency jurisdiction, geographic location yere initially considered in terms of their contribution to
and management situation. explaining variation in cost requests. The regression
coefficients explained 91 percent of the variation in (log-
transformed) cost. All coefficients were significant (p <
Objective 0.01), as explained in Omi and others (1994).

A typical screen from the computer program (RXCOST)

Our goal was to develop cost target zones (i.e., ranges of,45 developed from our regression analyBis ) (Stone
reasonable costs) for fuel treatment projects, based ongng others 1992). Upon entering the program, a user is
important predictors of cost variability. The computer program queried about size of project (ac), the National Fire Danger
was designed to display these zones in an interactive formatRating System (NFDRS) fuel model, management type (fire,

mechanical, biological, or chemical treatment), natural
resource rank (1 to 9), and potential for escape (1 to 9). The
cost per acre target and range correspond, respectively, to
the regression prediction and upper (lower) 95 percent
confidence limits. The user may also request a wider or
1An abbreviated version of this paper was presented at the Biswell Narrower target zone than the 95 percent confidence interval
Symposium: Fire Issues and Solutions in Urban Interface and Wildland by specifying a range greater or less than one. Future cost

Ecosystems, February 15-17, 1994, Walnut Creek, California. requests outside the range of acceptability are not necessarily
2Professors of Forest Science, Colorado State University. Ft. Collins, CO .

80523; Fire Program Budget Manager, National Interagency Fire Center,mvalll_d; rathe_r' such requests may indicate the need for
USDI National Park Service, Boise, ID. additional rationale.
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===== [NTER PROJECT INFURMAT ION: === C0ST TARGET & RANGE ==j

Total Acres: 250.00 : ——L05T PER ACRE— |
NFDRS Fuel Model: | Upper Linit: $98.62
Managenznt Tupe: Target: 574,95

Matural Resources Rank: I Lower Linit: 556.20 | |

Potential for Escape: _H.__._...._..._..____J ;

Fegion fange: 1.60

Figure 1 —Representative screen from program RXCOST showing average (target)
cost per acre of $74.45 for a 250-acre proposed prescribed burn (management type
F)in NFDRS fuel model C, with natural resource rank 8 (high) and moderate potential
for escape (7) in the Rocky Mountain region. The range specification of 1.00 uses the
95 percent confidence interval to set the upper and lower limit for the target. Proposed
projects which exceed $98.62/acre or fall short of $56.20 (i.e., outside upper and lower
limits) deserve additional scrutiny.

Conclusions Acknowledgments

The cost target zones identified by the computer program Submitted in fulfillment of project objectives for contract
RXCOST (Stone and others 1992) are those projects whos&A 1268-1-1-9002, TO#9, Project BIFC-R91-0163, USDI
cost requests are either excessive or under-financed, that idJational Park Service. Additional support for this project
outside the range of historic acceptability. We believe the was provided by the Mcintire-Stennis Cooperative Forestry
estimates from the computer program are applicable to aResearch Program.
wide range of situations, including different geographic
regions, fuel conditions, or other project descriptors.These
cost ranges from the program should be considered aReferences
providing guidance for improved decision-making, but not
s he sol crterion fo assessing esiment cost. A CosP 1 Mo 5.2, e, 8,00 e e
request that falls outside the range of a(_:ceptabl!lty (based on 12th conference on fire and forest meteorology; 1993 Oc%ober 26-28,
the computer program) should not be rejected without further Jekyll Island, Georgia; Bethesda, Maryland: Society of American Foresters.
investigation. The resulting analysis might reveal that stone, J. S.: Omi, P. N.; Rideout, D. B. 19BXCOST ver 1.01 USDI
projected costs are justifiable because of extenuating National Park Service, National Interagency Fire Center, Boise, ID.
circumstances associated with a proposed project, for example.

Thus, the zones should be applied with the usual discretion
and good judgment associated with crucial decisions.
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Potential Nitrogen Losses due to Fire from  Pinus halepensis
Stands in the Alicante Province (Southeastern Spain):
Mineralomass Variability *

Antonio Pastor-Lopez Joaquin Martin-Martin 2

Abstract: Potential nitrogen volatilization during fire was calcu- Study Area and Methods

lated forPinus halepensigplantations. The stands located in the
Alicante province (southeastern Spain) represent a range of site  The study was conducted in Aleppo pine stands located
qualities and are more than 25 years old. Biomass and nitrogerin Alicante province. Alicante is located in the western coastal
content for fractions smaller than 1 centimeter in diameter and for Mediterranean Basin in southeastern Spaif $87to 38 55'
the total were determined. A 70 percent volatilization of the nitro- \ gnd P 05' to @ 10" E). The sites were selected out of a
gen in the biomass represents a loss of 8.2 to 116.5 kilograms peéeneral survey for the province during 1985. A total of 120
hectare for stands with total aboveground biomass of 5.06 and - . .

. stands were sampled in a range of age, climate, and site
151.12 tons per hectare. The percentage of nitrogen lost from the i diti h f th d idered i
total biomass is larger in sites of lower site quality. quality Con' itions. The age of t e'stan S consl e_re IS
representative of that of the plantations started during the
national afforestation program for soil conservation purposes
between 1945 and 1985. The silvicultural treatments that the

he effects of f'“? regimes on thg sustainablility qf stands have undergone include pruning of the lowest branch
ecosystems constitute one of the main aspects to con3|de(Nhorl 5 years after planting and a later pruning of 1 or 2

Nitrogen is a fundamental element for soil productivity EVeN \whorls in the following 10 years. The existing variability of
in drought-prone ecosystems where water has a dominan he Aleppo pine stands in the Allicante province is

role. N'tf‘?ge_?_"“tp“t; th_rougalvolatlhzatlclm during fire events o, ocentative of that in the Mediterranean Basin as to the
'; veryd§|9n| icant. During this cl:entu(;y _""rr]g; extensions IN 46 in climate between subhumid and semiarid Mediterranean
the Mg iterranean Basin were p anted wit |ﬁerent CO”'f‘?fS conditions (Nahal 1981). From the 120 stands considered, 4
after fire or other perturbation events. In Spain, Aleppo pine master stands were selected, along a site quality range, to

SI_I;lnus Zil_epgns)S\:cvahs l;.sed In most .O; the_se pIanta_tloPs, elaborate equations describing destructive biomass sampling,
€ modification of the fire regime, with an increase in fire as well as detailed nutrient contents analysis. Ten trees were

Events, caysed hby the nlaturle of g.‘;.as; rr]‘nonoculturles aln ut down to obtain biomass equations in each one of the four
uman act!oqs, as comp gte y modified the temporal scaleg;, s selected. The stands were representative of the range
and potentiality of recovery in many areas. These factors ar

: S 'S A&t site qualities that can be commonly expected in the Alicante
fundamental in the sustainability of the long-term productivity

fth Thi h ) he ni cﬁrovince (Pastor-Lopez 1992).
of these systems. This paper characterizes the nitrogen po To determine the nitrogen pool that could be lost in a

available in the biomass in stands more than 25 years olg; o oyent, the biomass for four fractions was considered:

a!ong a range of Sit? qualities. It estima.tes.the p°tem,ialleaves, shoots (stems holding leaves, always smaller than 1
nitrogen lost by applying the trends of volatization shownin .o ptimeter in diameter), fine branches (stems not holding

the Iltlerature. .Th's Paper 1S directed toward d.ef”?'”g. the eaves and larger than 1 centimeter in diameter) and the rest
magnitude of nitrogen lost in these stands asan |nd|cat|on9 f the aboveground structures. The first three constituted
the amo‘_‘”t tht would need to be restored in order.t(_) aVo'dfraction | and the last fraction Il. The reason for defining 1

a reduction in its total pool and therefore productivity of

these ecosystems.

centimeter in diameter as the limit is based on the statement
by Wells and others (1979) that the plant stems remaining
after a moderately intense burn or a severe fire are greater
than 0.6 or 1.3 centimeters in diameter. All determinations
of nitrogen contents were done by the Kjeldahl procedure.
To better define the limits of nitrogen available on a
more extensive sample, 32 stands more than 25 years old
*An abbreviated version of this paper was presented at the Biswellwere selected out of the above-mentioned sample of 120.
Symposium: Fire Issues and Solutions in Urban Interface and Wildland Egch fraction biomass for these 32 stands was determined by
Ecosystems, February 15-17, 1994, Walnut Creek, California. applving the equations from the master stands to the sample
2Professors, T.E.U. (Titular de Escuela Universitaria) and T.U. (Titular pplyIng q . P
de Universidad), respectively, Departamento de Ecologia, Universidad dePlOt measurements obtained for every stand. Each stand was
Alicante, Alicante, Spain. Ap. 99, Alicante-03080 (Spain). assigned a set of the four groups of biomass equations. The
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matching criterion was simi|arity in site index with one of Table 1—Dendrometric characteristics of the four master stands

the four master stands. Nitrogen content of leaf and shoot Stand codes

fractions was determined, using the Kjeldahl procedure, fromCharacteristics 8601 6502 3702 1701

a sample of 1-year-old leaves and shoots for each of the Sg\ge (vears) 28 36 27 32
stands. The nitrogen contents fine branch and fraction Il

were assigned by averaging from the master stands the differerBensity (trees/ha) 1550 1600 1682 1350
replicates analyzed by fraction (Pastor-Lopez 1992). Each

stand was assigned the same master stand as for the biomasg, i, 4ex (height 48 32 14 15
equations. Out of the 32 stands considered, those representing .. at 20 years)

the limits of nitrogen accumulation on an age and site indeXg o, area (Riha)t 34.86 23.61 3.45 977
spectrum are included in the following section.

IMeasured at 0.5 m.

Results and Discussion

The four stations where destructive biomass sampling
was completed were also studied for nitrogen mineralomass
as well as other nutrients (Pastor-Lopez 1992). The results
obtained illustrate how nitrogen accumulated in different
structuresTable 1gathers the information on the dendrometric taple 2—Nitrogen mineralomass and relative percentage by fractions
and stand structure characteristics of these four master standgfan ds

Nitrogen mineralomass and the percentage of it in the
different structures included in the fraction smaller than 1 Nitrogen mineralomass (kg/h)
centimeter in diameter are includedtatle 2 Fraction | 161.4 61.4 14.9 30.0

From the 32 stands considered for the more extensiveTotal 311.4 96.5 19.7 40.6
and representative sample, 7 stands were selected &%ercentage of total nitrogen
representative of the limits of variability for age and site mineralomass by fraction

8601 6502 3702 1701

index. Table 3includes the dendrometric characteristics of Leaves 28.83 38.71 45.23 47.92
these stands. Shoot 8.26 5.44 6.30 7.87

Nitrogen contents for these stands and the potentialrine Branches 14.74 1949 2395  17.99
maximum mineralomass available for fraction | and others raction 1B 4817 36.36 2452 26.22

are included irtable 4 The percentage of the total above-
ground nitrogen mineralomass, represented by the amount of 1«ghoot" refers to those holding leaves.
nitrogen accumulated in fraction I, represents the potential ~?Fine branches” refers to stems with diameter smaller than one centimeter.
maximum amount to be lost in a fire event. Nevertheless, SFraction Il includes rest of the above-ground structures of the tree.
there are different factors that influence this loss.

Woodmansee and Wallach (1981) indicated that two of
the factors that determine the amounts of elements lost during
a fire include the biomass and the elemental composition of
the vegetation. This information has been shown already and
would reflect a maximum to be lost; nevertheless, intensity Table 3—Dendrometric characteristics of sample stands.

and duration of the fire play a very important role in determining stand Age Density Site indéx  Total Aboveground
the limit. White and others (1973) determined that complete Biomass
volatilization occurs at temperatures above 500 degrees Celsius yr trees/ha m tons/ha
and almost none below 200 degrees. Rundel (1981) pointed ;g 25 2600 18 13.306
out with several examples the importance of the temperature 43 28 2700 0.6 5.060
of the fire in relation to the amount of nitrogen volatilization 211 39 2350 0.5 5.613
expected. The range given by him varies between 58 and 85 141 42 1289 2.7 38.554
percent under laboratory conditions. Lobert and others (1990) 551 42 1079 a7 92.403
give a value of 90 percent. 901 35 969 5.8 116.562
Bernard and Nimour (1993) determined, finus 811 32 2720 54 151.120

halepensisin laboratory conditions, ignition temperatures
between 235 and 330 degrees Celsius. They indicated that
lignin, lipids, some or all the holocellulose and the ashes
were the residues from combustion at these temperatures.
On the other hand, they pointed out that volatization of the
substances depended on the water content and chemical

1Site index (height in meters at 20 years).
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composition of the structures burned, for which the Debano and others (1979) indicated, the total amount of
phenological state had important consequences. Nonitrogen on an area basis is always reduced after a fire, in
measurements had been done, in natural conditions, of theelation to the prefire status. The need to determine the
temperature reached during ignition for these stands, nor foragents that restore the original nitrogen levels and their rate
Aleppo pine. The dense crown characteristic of the specieds fundamental for maintaining the productivity of these
and the low height (2 to 8 meters) due to limitations in soil sites. Ulex parviflorusis a typical leguminous evergreen
productivity ensure that most fires in these stands will behavespecies that responds with a prominent increase in cover
like crown fires. For the interval of 300 to 400 degrees after fire events. Its nitrogen-fixing capacity should be
Celsius the percentage of nitrogen volatilized represents 50etermined in order to define the magnitude and timing of its
to 75 percent of the total amount in the biomass, accordinginput. The magnitude and timing in the input of nitrogen fix
to White and others (1973). Rundel (1981) indicated lossesthat is mentioned in the previous sentence must define which
of 70 percent foPinus are the potential management procedures to deallgta

If we consider 70 percent as a compromise between theparviflorus. The extended belief is that thidex, because of
high levels obtained in the laboratory and the lower onesits high flammability and large accumulation of dead material,
observed in natural conditions, the range of nitrogen lost formust be eliminated. This action could represent a depletion
Aleppo pine in the plantations studied would be betweenof the greatest input of nitrogen to the system during the
8.18 and 116.47 kilograms per hectare for stands withgrowth periods following the fire.
respective total aboveground biomass of 5.060 and 151.120 The percentage of nitrogen lost from the total in the
tons per hectare. Although not validated, this paper gives thebiomass is clearly larger in the sites with a lower site quality.
first estimates on the potential losses of nitrogen in a broadThese sites should show more efficient mechanisms to restore
range of site qualities. The frequent use of the species arounditrogen or they will be much more susceptible to degradation
the Mediterranean Sea and the new European economiby future fire events. In other words, under a similar fire
community policy for afforestation of abandoned agricultural perturbation regime, low-site-quality stands will be more
lands will increase the extension of these stands. The higlsusceptible to losses in long-term site productivity than other
incidence of fire along these areas, caused by arson ostands with higher site quality.
accidents, could be considered the most important source of
atmospheric emissions in these areas. On the other hand, as

Table 4—Nitrogen contents, mineralomass and percentage of nitrogen from aboveground total for
plantations representing the limits of age and site index.

Nitrogen content Nitrogen mineralomass
Stand Shoots Leaves Shoots  Leaves Fraction|  Fraction Il Total N in
Fraction |
pct kg/ha pct
191 0.410 1.020 1.79 19.76 29.28 17.55 62.5
43 0.265 0.615 0.50 6.27 11.68 3.63 76.3
211 0.330 1.990 0.69 21.64 27.58 4.17 86.9
141 0.587 0.868 6.27 44.24 72.63 34.61 67.7
551 0.746 1.113 14.87 86.16 110.64 157.45 41.3
901 0.742 1.456 17.82 135.04 164.36 200.15 451
811 0.628 1.095 21.77 130.06 166.39 259.28 39.1
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Susceptibility to Potential Erosion after Fire in Mediterranean
Ecosystems in the Alicante Province (Southeastern Spain) 1

Antonio Pastor-Lopez ~ Joaquin Martin-Martin 2

Abstract: Postfire precipitation regimes are important to the dy- percent of the naturally vegetated area. Sixty-eight

namics of the physical and biological processes occurring aftermunicipalities were affected at least once (48.6 percent). For
fire. From 1972 through 1991, 143 fire events of at least 100 these municipalities, the area burned added up to 28.8 percent
hectares occurred in Alicante province, Spain; 42.5 percent of theand 55.8 percent of their total and natural vegetation areas,

area burned in August. The trends for total, pregrowth season, . . . .
October, and September through November precipitation for 1respectlvely. Although information was not available on

year after each fire are shown. Half of the burned areas receivedil€as that suffered recurrgnt f|res, it was evident that fire
more than 349 (and up to 880) millimeters of rainfall before the Was an important perturbation in these ecosystems.
growing season and between 44 and 325 millimeters during the ~ We studied fires 100 hectares or greater in area. Date of
first October after fire. Erosion events before the beginning of the occurrence, area of extent, and location were used to
growing season and spatial relocation of ash layer materials on aharacterize the fire regime. To define the precipitation regime,
watershed basis are major factors expected to contribute to posti5 climatological stations available from the area were used.
fire erosion. The burned areas were assigned the climatological data from
the closest station for the first year after fires, which is when
the highest susceptibility to erosion occurs (Debano and
Fire has been an active agent in the evolution and shapingthers 1979), and we then evaluated four variables. First,
of the structure of vegetation in the Mediterranean Basin. total precipitation was examined for 1 year after the fire. In
Nevertheless, the increase in fire frequency by arson orMediterranean-type ecosystems in southern California,
management actions has modified disturbance regimes to &rosion during the first year can be as much as 35 times
level that might exceed the resilience of the system. greater than normal (Wells 1982). Next we examined
Despite the difficulty of quantitatively linking precipitation that had been measured between the fire and
precipitation and erosion, the frequency of erosion eventsthe beginning of the next growing season, which, unlike
has been clearly related to specific macroclimatic conditions.southern California, begins in March for most higher plants
In the Alicante province in southeastern Spain, the highestbecause of the cooler winters in the Alicante province. This
erosion frequency has been observed in October. Fire maynformation was used to evaluate both the possibility of high
affect soil fertility via the export of large quantities of nutrients precipitation when the vegetation cover was minimal as well
through debris flows and run-off. Identifying the rainfall as the potential availability of water for plant regrowth and
regimes experienced by burned areas after a fire can helphus soil protection. We also evaluated precipitation during
define the framework in which these ecosystems develop.the first October after fire. Sanchez (1989) conducted a 5-
This paper addresses the problem of susceptibility to erosioryear study in Alicante and found that 57 percent of the
in postfire conditions. erosion events and 54 percent of the sediment accumulation
occurred in October. Andastly, precipitation during the
September-October-November period after the fire was
Study Area and Methods examined because this season tends to have the greatest
amount of precipitation, according to more than 30 years of
The province of Alicante is located in the western coastal observations collected by the network from the Centro
Mediterranean Basin on the southeastern Iberian Peninsuléeteorologico de Levante.
(37°50'to 38 55' N and 205'W to @ 10' E), with 581,901
hectares and 140 municipalities. The province has an important
wildfire problem. In 20 years (1972-1991), 62,074 hectares Results and Discussion
burned in 143 fires of at least 100 hectares each. This area
represents 10.7 percent of the whole province and 26.7  During the 20-year period, two main peaks of the area
burned (over 8,000 hectares per year), which were separated
by 12 years with values below 4,000 hectares per year. The
two maxima occurred in 1978 and 1990. On a monthly basis,
IAn abbreviated version of this paper was presented at the Biswell42.5 percent of the area burned in August, followed by 25.3,
Symposium: Fire Issues and Solutions in Urban Interface and Wildland15.1 and 10 percent in July, September and October

Ecosystems, February 15-17, 1994, Walnut Creek, California. : : ;
2pProfessors, T.E.U. (Titular de Escuela Universitaria) and T.U. (Titular reSpeCtIVEIy' The number of fires was 10 percent greater in

de Universidad), respectively, Departamento de Ecologia, Universidad deSeptember than in 'July, indicating larger fires in the latter.
Alicante, Alicante, Spain. Ap. 99, Alicante-03080 (Spain). Fires did not occur in January and March, and no more than
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2.1 percent of the area burned in any other month. TheThis first postfire rainfall will determine the state and
median fire size was 225 hectares. Seventy-eight percent ofistribution of the ash layer. The importance of this layer
the fires were smaller than 500 hectares and 8.4 percent werelue to the accumulation of nutrients is important for the
greater than 1,000 hectares. The largest fire was 6,800 hectaresicrobial and plant postfire communities. The total nutrient

Total precipitation during the first year postfire ranged status of the ecosystem could be largely modified depending
between 126 and 1,210 millimeters. Half of the fire areas on what happened with this layer. Movement of the ash
received less than 523 millimeters and 25 percent receivedlayer by rainfall events should be studied to determine whether
more than 775 millimeters. Most of the values in the lower nutrients are actually lost from the system or simply relocated.
quartile fell between 200 and 390 millimeters. This pattern The problem indicated by Debano and Dunn (1982)—that
is typical of the subhumid mediterranean climate of the area.erosional losses of nutrients from on-site movement may
The amount of rain falling between the fire and the start of differ considerably from those for the entire watershed—
the growing season (March) ranged between 6.4 and 880must be considered given the high amount of nutrients
millimeters with 75 percent of the fires receiving less than contained in the ash layer.
478 millimeters. The upper limit of the lower quartile was
188 millimeters and 50 percent of the sites received more
than_ 349_ millimeters. The first Octobe_r _after a fire had Acknowledgments
precipitation totals between 0 and 325 millimeters, although
50 percent of the stands received less than 44 millimeters.  We thank Angel Mediavilla from the Unidad Forestal
Only 8 percent of the cases received no precipitation at allde Alicante; Carmen Elvira, Mavi Flor, Macu Gonzaga,
during this month, while just 5 percent received more than Jesus Lara and Pepa Ibanez for data entry; the staff of the
200 millimeters. Fire events followed by zero precipitation Centro Meteorologico de Levante, Valencia for help with
did not occur during the September-October-November the climatological data and Jan Beyers and Susan Conard
period, and just 5.6 percent received less than 50 millimeters.for their comments and English revision that further improved
Although rainfall ranged between 9.6 and 761 millimeters, the original version.
75 percent of the cases had less than 210 millimeters and just
1.3 percent had more than 400 millimeters.

The amount of precipitation that fell before any vegetation References
covered the soils could be as high as the mean annual
precipitation in the semiarid areas of the province. The ratesDebano, L. F., Dunn, P.H. 198%oil and nutrient cycling in
of erosion during the pregrowth periods should be studied; if "C"sgr';e(;raE”?gtg]’;? \‘j\;’ossirsr:z;”:iij r: osn“r;;r‘]zxi;”gnzy;:‘f;é?%em o
Slgmflcant, erosion occurs beforg plant. growth begins, Mediter’ran’ean—type' ecosystems; 1981 June 22-26; San Diego, CA.
revegetation efforts would be ineffective because of  gen, Tech. Rep. PSW-58. Berkeley, CA: Pacific Southwest Research
phenological constraints. Some type of physical intervention  station, Forest Service,U.S. Department of Agriculture; 358-364.
would be the only way to reduce erosion. That 25 percent of Debano, L.F.; Rice, R.M.; Conrad, E. 197%il heating in chaparral
the stands received more than 134 millimeters of rain in fires: effects on soil properties, plant nutrients, erosion, and runoff
October should not be considered proof of high susceptibility E;St?fr:’ch;fg:: gesr\\llviczfulésl'g:;';?t';yériAo'fchr'ifécuﬁjfet?gfsgseseamh
to erosion—we found no evidence in the literature connecting sanchez, J.R. 198&stimacion de perdidas erosivas producidas por
higher precipitation with higher erosion. The erosion events Ilas tecnicas de reforestacion en la Comunidad Valencian®ep.
recorded by Sanchez (1989) indicated that neither total C.A.R.N.(Ciencias Ambientales y Recursos Naturales), Univ. Alicante.
precipitation nor maximum intensity explained the amount Informe Conselleria de Agricultura,G.V.(Generlitat Valenciana).

. . i . Wells, W.G. 1982 Hydrol f Medit -t t :
of sediment produced. A rainfall of 25 millimeters with a ' <. ydrolagy o7 Meclierranean-iype ecosystems: a
summary and synthesisIn: Conrad, E.; Oechel, W. Symposium on

maximum intensity of 68 millimeters per hour Pmduced dynamics and management of Mediterranean-type ecosystems; 1981
352.4 grams per square meter of sediment, while another June 22-26; San Diego, CA. Gen. Tech. Rep. PSW-58. Berkeley, CA:

event with a total of 45.4 millimeters and an intensity of 130 Pacific Southwest Research Station, Forest Service, U.S. Department
millimeters per hour produced 63.1 grams per square meter, ©f Agriculture; 358-364.

184 USDA Forest Service Gen. Tech. Rep. PSW-GTR-158. 1995.



The Biswell Symposium: Fire Issues and Solutions in Urban Interface and Wildland Ecosystems Poster Session

Operational Fire/GIS Dilemmas—The Fire Report
Form Example *

Lucy Anne Salazar 2 Martha Shea Flattley 3

perational applications of geographic information system general, including rocks, brush, timber (needles), reproduction,
(GIS) technology for fire management sometimes and oak leaves. Descriptions in the early 1920’s became
develop into dilemmas regarding data acquisition, more specific, splitting up cover types into timber, brush,
compatibility, and accuracy. One major component of a ground cover under timber, and ground cover under brush.
Fire/GIS database is recorded fire history, such as thelater in the 1920’s and throughout the 1930’s the emphasis
information contained in USDA Forest Service records changed to entries of general categories, such as timber,
collected since 1910. These fire report forms were revisedbrush, leaves, and needles. The 1940’s through the 1970’s
approximately every decade and included different formats, focused on entries by species. The codes for the 1980's
entry items, naming conventions, and level of detail for returned to more general cover descriptions (e.g., over-mature
maps (if maps were even included). To accommodate GlIStimber, long needle plantations) and included age groupings
needs, the challenge is to find, decipher, compare, and coalescir slash categories.
these fire data into a database that will be useful for The National Interagency Fire Management Integrated
incorporating into ecosystem management. Database (NIFMID) is currently being developed as a
The Six Rivers National Forest was formed from the corporate fire database. This GIS compatible database will
Shasta-Trinity, Klamath, and Siskiyou National Forests in allow fire data to be shared, analyzed, and integrated into
1947. After extensive searching, limited fire records have ecosystem analysis and management. NIFMID includes Forest
been found for the pre-1947 period. Fire summaries recordedService fire report form entries back to 1970. Pre-1970 fire
general information such as origin date, fire size class, report form entries also need to be brought into NIFMID to
township, range and section, vegetation type, and generainclude in the analysis. NIFMID currently has 667 possible
cause. Original fire report forms were found for portions of entries for the principal vegetation cover at or near the point
the Forest, and gaps in the data are obvious. For one Rangesf origin of a fire. This list should accommodate the vast
District, fire history is recorded for over 80 years, in 12 majority of historic entries, but descriptions such as needles
different fire report forms. Fire atlases also exist for some or leaves will have to be included as valid data.
Ranger Districts since 1936 and for others since 1910.
Differences in format and haming conventions exist among
the eight decades of fire reporting. These differences need tcg;round Truthing
be resolved so that the data, and issues such as groun
truthing and ancillary information (e.g., weather records and During the early 1900’s fire managers took great care in
narratives), can be incorporated into a GIS format. filling out fire report forms. This was reflected in the detail
of their fire maps and the extent of their narratives. This
detail has dramatically decreased so that, currently, a map is
Data Consistency not even required for the fire report forms. In a GIS mode
this can create problems, especially when the only locational
Forest management and activities have changeddata now recorded is the latitude and longitude of the fire’s
dramatically over the years; these changes are often als@rigin. Maps are part of the documentation for large fires,
reflected in the fire report form entries. Representations of put they are often stored in boxes in warehouses that never
vegetation ignited or burned through by fires is one examplebecome part of a map database. Perimeters have become of
of an entry item that has gone through several revisions.little consequence for fire reporting, while for ecosystem
Entries for “character of cover” in the 1910’s were very analysis they are of utmost importance.

Ground truthing of fires can help determine the conditions
under which certain areas did or did not burn. This is important
information for large area natural fuel treatments and

1An abbreviated version of this paper was presented at the Biswell Préscribed natural fires. Technologies such as global
Symposium: Fire Issues and Solutions in Urban Interface and Wildland positioning systems (GPS) allow for fire perimeters to be
Ecosystems, February 15-17, 1994, Walnut Creek, California. easily mapped, including islands and different intensities

2 i i i i . . . - -
955g](?rester, Six Rivers National Forest, USDA Forest Service, Eureka, CA within the perimeter. Aerial phOtOS can also sometimes be

3Forestry Technician, Six Rivers National Forest, USDA Forest Service, useq as a SUb.StitUte for ground truthing, but _timing and
Eureka, CA 95501. quality of the aerial photos can have an effect on their usefulness.
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Ancillary Data Recommendations

Early fire report forms are filled with interesting anecdotes To analyze fire’s natural role in the ecosystem, fire
and narratives. For example, some provide descriptions ofecords and maps must be found and preserved as a vital part
forest guards who would leave for fires with four men and of the history of each National Forest, community, and local
travel 28 miles by horseback to battle a 500-acre fire. Thesecosystem. We also need to resolve differences in fire report
early fires might appear to have become large because of form entries, and develop a method to incorporate fire
lack of sufficient resources. Monthly precipitation records occurrence data into the analysis. And fire managers must
exist for many weather stations in California back to 1880. encourage detailed narratives and mapping of fires, including
By combining these data with fire occurrence records, wethe use of global positioning systems (GPS) technologies.
see that often times the large fall fires occurred after periodsThese data can be incorporated in a GIS for analysis of fire's
with below-normal summer rains or above-normal spring natural role in the environment.
rains. Currently, these same weather patterns combined with
unnaturally high fuel loadings and the urban wildland intermix
could result in catastrophic fire events. Knowledge of Native
American historical uses of the forest can also provide an
important component in determining how the ecosystem
evolved into its current state. Thus, fire report forms contain
a wealth of knowledge to assist us in our objectives of
determining and managing fire’s natural role in the ecosystem.
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Progression of the Oakland/Berkeley Hills “Tunnel Fire” 1

David B. Sapsis 2 Donald V. Pearman 2 Robert E. Martin 2

On the morning of October 20, 1991, a fire originated in resulted in two maps of the fire: a map documenting the
the Oakland/Berkeley Hills from rekindling materials early spread period covering the first hour after escape (10-
of a 2-hectare brushfire that had occurred the previous dayminute isochrons), and a complete spread map showing the
The ensuing “Tunnel Fire” resulted in the greatest modern-entire spread period (1-hour isochrons).
era loss of life and property on record for North American
urban-interface fires: 25 people died, 2,475 dwelling units
were completely destroyed, an additional 302 units were Rasylts and Discussion
badly damaged. Losses have been estimated in excess of 1.7
billion dollars. The topography of the origin area can be described as
This paper describes the spatial dynamics of the “Tunnelvery steep (30 to 70 percent slope), with a mixture of fuels of
Fire” and provides insights into the interaction of both wildland and domesticated vegetation types. Understory
environmental factors contributing to the catastrophic behaviorvegetation resulted in a well developed surface fuel layer,
of the fire. with added fuel continuity in both horizontal and vertical
dimensions coming from an abundance of intermediate and
mature Monterey pineP{nus radiatg. Significant areas of
Methods blue gum Eucalyptus=calyptus globulgswere in the fire
area, although not within the immediate (200 m) area of the
All available direct physical evidence (e.g., photography, fire origin. Interspersed throughout the fire area on all sides
video, communication transcripts) were systematically except the east were residential structures, contributing
reviewed to ascertain the position of the fire and apparentsignificantly to the total fuel load. We have estimated that
mechanisms of spread. These data were then corroboratethe forested/residential areas where the fire started had in
by interviews with witnesses and public service personnel,excess of 100 mg/ha of available vegetation fuels, with at
as well as reviews of agency incident reports documentingleast an equal mass of structural fuels in discrete, isolated
the fire. Particular attention was placed on cross-referencingareas (Sapsis and Martin 1994). Finally, the weather patterns
known timed events (e.g., phone calls, transformer explosionspn the morning of the fire showed classic extreme high
with the position of the fire. From these data, points of hazard conditions associated with easterly “Diablo” winds.
maximal extent were spatially defined, and lines of common This meso-scale induced weather pattern resulted in high
time were estimated by interpolating between known points,temperatures (>80F), very low relative humidity (<15
using general knowledge of factors affecting fire behavior. percent), and strong, gusty winds, with average sustained
These “isochrons,” or time lines of spread, reflect both ridgetop winds of 20 mph, and gusts likely at 30 to 40 mph.
spreading wave front advance and spot fire spread resultinghlso, a relatively strong inversion layer at 600 m is thought
from burning brand deposition. Particularly during the initial to have contributed both to accelerated downslope winds
“blow-up” period, much of the fire’'s growth was attributable and complex local wind patterns (Pagni 1993). Thus, all
to spot ignitions, indicating significant unburned areas within three sets of fire environment variables (fuels, weather,
a given time-step. topography) could be characterized as being in extreme
The positions of the fire’s maximal extent at a given conditions.
time and known locations of spot fires were then digitized After numerous hot spots became evident during the
into a geographic information system (GIS) over base layersmorning of October 20, active flaming fire escaped from the
reflecting the fire zone's topography and infrastructure (roads,original burn perimeter at 10:58 a.m., with escape fronts
parcel ownership, etc.). These spatial features were theroccurring from both the lower south and middle west areas
used to help spatially define the fire's spread. This effort of the fire perimeter. The east flank fire expanded both south
and east into a mixture of north coastal scrub and intermediate
pine, causing the latter to partially crown and drive short-
_ scale spotting to the southwest. The east flank expanded
1An abbreviated version of this paper was presented at the Biswell

Symposium: Fire Issues and Solutions in Urban Interface and Wildland toward Grlzzly Peak Boulevard falrly rapldly, |nd|cat|ng

Ecosystems, February 15-17, 1994, Walnut Creek, California. comple>'< surface wind patterns, Wlth'S|gn|f|cant eddying
2Graduate Assistants and Professor Emeritus, Department of Environ-generating upslope (westerly) surface winds that drove surface

mental Science, Policy, and Management, University of California, Berke- fire spread, and overstory ambient winds determining direction
ley, CA 94720.
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of spotting materials. The west flank escape appears to havey clusters of homes, then returning some hours later. By

moved slower and to the west before getting into a ravineabout 10 p.m., the final perimeter was determined, covering

and working upslope toward Marlborough Drive at about 520 ha.

approximately 11:25 a.m. By this time, the fire had closed in

around itself on the south flank and had spotted across

Buckingham Drive into the area between Buckingham and Conclusions

Tunnel Road. Thus, at about 30 minutes after escape, the fire

had moved significantly to the east, crossing over Grizzly The Tunnel Fire showed extreme fire behavior due to

Peak Boulevard; however, it was relatively contained on its complex interactions amongst fuels, topography, and weather,

westerly front, with isolated short-scale spotting and wind- with early expansion or “blow-up” driven by a diffuse set of

driven frontal advance causing the ignition of a few housesmass fires resulting from abundant deposition of burning

along Buckingham. brands into unburned areas. Later spread in more dense
During the ensuing 30 minutes (11:30 to 12:00) , the fire residential areas was slower and more discontinuous because

was to show an extreme “blow-up” phase, with long-range of differences in fuel structure, suppression efforts, reduced

spotting coming initially from crowning trees, and later from weather severity, and more moderate topography. Further

structural fuels as houses became fully involved. During theresearch is required to investigate specific relationships

11:30 to 11:40 period, pines crowning on the east flank between fuel, terrain, and weather on extreme fire behavior.

contributed to rapid spot development on the southwest are&gpecifically, the intermix of wildland and structural fuels

near Highway 24, while pine and eucalyptus crowning dictatedacross complex landscapes subjected to periods of extreme

the ridge spotting that eventually resulted in fire crossing fire weather presents a challenge for fuel/fire behavior

Hwy 24 near the Lake Temescal parking lot, and the rapidmodeling. In particular, investigations of crown fires, and

ignition of the Hiller Highlands subdivision. We estimate associated spotting and rapid fire expansion, should not be

that, by 12:00, in excess of 700 homes were burning, and theestricted to purely wildland settings (Anderson 1968,

fire was spreading as three discrete fronts: flanking to theRothermel 1991).

south toward Horse Ridge, backing to the north into upper

Vicente Canyon, and moving directly with the overstory

winds into the Rockridge area behind Lake Temescal. Acknowledgments
During the next 2 hours, the fire continued to grow
rapidly in size, both in wildland-dominated areas on the We thank all the many individuals and agencies who

eastern and northern flanks, as well as in residential areagontributed time and data to this study. Partial funding for

toward the west and south. Particularly in the dense residentiathis work was provided by the National Science Foundation

areas, with relatively poor surface fuel continuity, individual mini-grant program for mitigation of natural and human

homes ignited because of spot deposition, and then firehazards.

would spread to adjacent homes because of radiation and

direct flame contact. In many instances, spot fires formed

wel] down_slope of an unburn_ed area, then grew upslopeReferences

during periods of favorable winds. The complexity of the

wind pattern cannot be underestimated; strong evidenceAnderson, H.E. 19685undance fire: an analysis of fire phenomena

indicated surface winds varied in all directions, because of ~Gen- Tech. Rep. INT-122. Ogden, UT: Intermountain Forest and

fire-induced winds, as more and more areas became involved E;ﬂgﬁﬁépgg?ém Station, Forest Service, U.S. Department of

and energy release rates increased (Pagni 1993). Pagni, P.J. 1993Causes of the 20 October 1991 Oakland hills
By 2:00 p.m. most of the pure wildland areas had been conflagration. Fire Safety Journal 21:331-339.

consumed, and fire spread slowed considerably, owing toRothermel, R.C. 1991Predicting behavior and size of crown fires in

the discontinuous and coarse nature of the residential fuel the Norther Rocky Mountains. Res. Paper. INT-RP-438. Ogden,

complexes, and somewhat flatter terrain. By 5:00 p.m. the BTS"rgz:)n;(:;ti':;‘igﬁcﬁi2‘?‘”266 FE)Xpe”mem Station, Forest Service,

northern perimeter of the fire was determined, but spreadsapsis, p.8.; Martin, R.E. [in pressjire, the landscape, and diversity: a

continued in residential areas on the southern flanks, despite theoretical framework for managing wildlands. In: Proceedings of

reduced winds. The Upper Broadway Terrace area showed a the 12th conference on fire and forest meteorology; 1993 October 26-28;

remarkably discontinuous spread pattern, with fire advancing Jekyll Island, GA. Bethesda, Maryland: Society of American Foresters.
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Comparison of Fuel Load, Structural Characteristics and
Infrastructure Before and After the Oakland Hills “Tunnel Fire” !

Scott L. Stephens  Domingo M. Molina  Ron Carter  Robert E. Martin 2

Abstract: Structures rebuilt after the Oakland Hills “Tunnel Fire” This paper will review the changes which have occurred
in 1991 are different in many aspects when compared to theirand will summatrize the structural and wildland fuel consumed
predecessors. Data obtained from the city of Oakland indicatej the Tunnel Fire.

homes have been rebuilt 28 percent larger (square feet). About 50

percent of the homes destroyed have been rebuilt, and building

permits have been issued for an additional 16 percent. New conJ\/IethOdS

struction mandates facilitated by local and State laws have resulted . ) . .
in the following requirements: class A roofs, chimney spark arres- _ WWildland vegetation inventory was accomplished by

tors, 1-hour siding for exterior walls, 30-foot clearance of wildland USing NASA false infrared aerial slides (1:6,000 and 1:12,000)
vegetation. Domestic vegetation is not regulated. Average struc-taken after the Tunnel Fire. The slides were projected over a
tural fuel load consumed in the fire was 11.5 Ky/barger homes 1.0 by 1.3 meter map of the fire area and perimeters were
built after the fire will produce higher structural fuel loads. Im- drawn around each vegetation type. Numerous trips were
provements in infrastructure such as roads and water supplies havghen taken to the burned area to improve the map. This

not occurred. Improvements have occurred in communication sys'information was used to create a second map that was further

tems. Increases in structural fuel load accompanied by mOdesrimproved by the use of a set of 32 aerial color prints (1:6,000)
improvements in infrastructure may increase the fire risk in this "

urban/wildland intermix. taken.af.t.er the fire by Pacific Aerial Surveys. The final map
was digitized, and areas of each polygon were calculated, by
using the geographical information system ATLAS.

Structural fuel load was calculated by using the average
Vegetation is a critical fuel component in urban/wildland amount of lumber used to build a home in the western

intermix fires. Without an active fuel management United States (American Forest and Paper Association 1990).
program, vegetative fuels will accumulate. Many vegetative The land area occupied by structures was determined using
fuels also have a large amount of fine fuels with a high the geographical information system. Structural fuel load
degree of horizontal and vertical continuity; fuels of this type was assumed to be homogeneous over the area occupied by
can produce extreme fire behavior when conditions are dry. the structures.

The structural fuel component of the urban/wildland intermix Information was obtained on post-fire construction from
is often neglected. In many cases the structural fuel load can béhe City of Oakland. Local fire officials were contacted to
larger than the adjoining wildland fuel load. Combustion determine concerns in this post-fire urban/wildland intermix.
characteristics are much different in structural and wildland
fuels but both can affect fire behavior of intermix fires. Results

Changes in infrastructure, building materials and
vegetation management have been slow or non-existent The fire perimeter enclosed 615.2 hectares and was
following most urban/wildland intermix fires. The public as divided into categories:
well as local and State agencies have short memories after

g Vegetation Categor Area (ha
such events. Several positive steps have been taken after the 9 gory (ha)
Oakland Hills “Tunnel Fire” in northern California that will Eucalyptus Eucalyptus globulys 1321

. . . Monterey pine Rinus radiatg 56.3
reduce the probability of such an event occurring again, but e California coastal scrub 109.7
many other problems remain. Grassland 29
Coastal scrub and grassland mosaic 28.5
Monterey pine and coastal scrub mosaic 2.3
Coast live oakQuercus agrifolia and
1An abbreviated version of this paper was presented at the Biswell St?S?tSJisscrUb mosaic 24é92'2
Symposium: Fire Issues and Solutions in Urban Interface and Wildland . )
Highways 18.0

Ecosystems, February 15-17, 1994. Walnut Creek, California.

2Graduate Research Assistant, Department of Environmental Science,
Policy, and Management, University of California, 145 Mulford Hall, Ber- The number of structures totally destroyed by the fire
keley, CA 94720; Department of Plant Production and Forest Science,ywas 2,305 (Gordon 1994). Assuming the average home uses
University of Lerida, 25006 Lerida, Spain; Battalion Chief, Oakland Fire f
Department, 1605 Martin Luther King Jr. Way, Oakland, CA 94612; Profes- 13,000 board fee.t O.f lumber to C.onStrUCt (.Amencan Forest
sor, Department of Environmental Science, Policy, and Management, Uni—and Paper Association 1990)! this results in a structural fuel
versity of California,145 Mulford Hall, Berkeley, CA 94720. load of 11.5 kg/rA(50.8 tons/acre). This value of structural
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fuel load is conservative because it does not include any ofmaterials, but increases in the size of the structures will

the interior components of a structure, although it is in increase structural fuel load. Infrastructure such as water
accord with the average United States structural fuel load ofsupply and road systems has not been improved, increasing
14 to 21 kg/rA (Bush and others 1991). the fire risk in this urban/wildland intermix.

Examination of post-fire construction permits indicates Wildland and structural fuels must be managed to reduce
homes have been rebuilt on average 28 percent largenisk in the urban/wildland intermix. Domestic vegetation
Local requirements of new construction include class A must also be managed to reduce risk in the intermix.
roofs, chimney spark arrestors and 1-hour siding for all Emergency infrastructure must be improved to reduce the
exterior walls. State and local requirements of a 30-footloss of life and property from these fires. Firefighting
clearance between structures and wildland vegetation ardelicopters could be used for initial attack on urban/wildland
also enforced. intermix fires. Early detection and response would be required

Domestic vegetation is not regulated by local or state for effective fire suppression using helicopters.
agencies. Some domestic vegetation is highly flammable.

The heat released from one mature tam junijemiperus References

sabinavar. tamariscifolig surpassed 2 megawatts within

1 minute of ignition (Stephens and others 1993). In that American Forest and Paper Association. 188fusing affordability and
study mature junipers were harvested and burned at different timber supply. Unpublished.

moisture contents. Results from that study (Stephens andbush, B., Anno, R; McCoy, R.; Gaj, R; Small, R.D. 19Blel loads in
others 1993) along with videotape of the Oakland Hills _ Y-S cities Fire Technology 27(2): 5-32.

. . . . Gordon, D.A. 1994Categorical data analysis of the Oakland hills fire
fire demonstrate that domestic vegetation can provide an Berkeley: University of California, Department of Environmental

efficient vector for transmitting fire into a structure. Science, Policy and Management. M. S. Thesis; unpublished draft
supplied by author.
COﬂClUSiOﬂ Stephens, Scott L.; Gordon, D.A.; Martin, R. E.; 1998mbustibility of

selected domestic vegetation subjected to desiccatiém Proceedings

of the 12th conference on fire and forest meteorology; 1993 October
26-28; Jekyll Island, Georgia. SAF publication 94-02. Bethesda, MD:
Society of American Foresters; 796 p.

Structures in the post-fire urban/wildland intermix in
the Oakland Hills will be built with more flame-resistant
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FireNet —A Forum for International Curriculum
Development in Fire Science and Management? !

A. Chris F. Trevitt 2 David G. Green *® David B. Sapsis *

I nternet, a world-wide information technology network, related developments using videodisk and hypermedia
provides the opportunity to set up the exchange and retrievatechnologies for education and training purposes. In the
of problem-oriented information. FireNet, an international United States, a new training development group
information retrieval and exchange network for those (Cooperative Program for Operational Meteorology,
interested in landscape fires, is one such forum, amongEducation, and Training), affiliated with the National Weather
many hundreds now in operation (Green and others 1993)Service, has been charged with the responsibility for
Anyone with access to a networked computer system, ordeveloping new computer-based distance education modules
with a desktop computer and modem, can subscribe to FireNetfor in-service training, and they hope to begin work on a
The network allows free correspondence among all subscribersiew fire-weather module in 1994 (Lamos 1993, personal
on the list—land managers, researchers, educators—wherevarommunication). At the Australian National University, we
they are located. In April 1994, FireNet maintained 200 have recently acquired experience in the design, development
subscribers from a number of countries around the world. Inand implementation of a computer-based graphical analysis
December 1994, there were 370 subscribers. package for use by students in analyzing fire weather histories
In addition to real-time communication possibilities, (Trevitt and others 1993), and fire management planning
FireNet is also potentially a valuable educational tool, within a problem-based learning context (Trevitt and Sachse-
particularly as more organizations outside the university Akerlind 1994).
sector gain access to Internet. This expanded access implies At the same time as these separate developments have
that individual faculty or professional trainers take on the been underway, increasing financial constraints have been
role of “education moderator,” filtering material so that it is experienced at public educational institutions and other
customized to their particular need or context (Green andprincipal national research and management organizations.
others 1993). Thus, FireNet not only complements the roleTraining sections in operational groups concerned with fire
of the textbook by providing a window on current issues science and management are often highly understaffed, and
under debate—thereby affording access to more up-to-dateipdated course material development is frequently lacking.
supplementary material and ideas—but also encouragesn the future, we need to exploit opportunities to work
feedback to help ascertain the value of this information in together more closely, pooling development efforts where
the workplace. Further, it provides an enticing medium for appropriate, and saving on overheads incurred during on-
fostering the cooperative development of computer-basedgoing curriculum development. FireNet provides a unique

curriculum materials in fire science and management. opportunity to realize these gains by facilitating the transfer
of digital materials over the Internet and thereby achieving
Background savings for everyone.

The development of computer assisted learning

applications has been ongoing for the last few years, many|mp|icati0ns of Developing a Digital
taking advantage of new technologies for dispersal and“FiI‘e" Curriculum
presentation of information. For example, in Canada, Thorburn
(1990) and Hirsch and others (1993) have pioneerEd fire- As Computer hardware becomes more and more
economical, it makes inroads into more and more
organizations. Simultaneously, the software that is now

tAn abbreviated version of this paper was presented at the Biswellbecoming available allows more and more sophisticated and
Syposium: Fire Issues and Solutions in Urban Interface and Wildland ¢ost-effective data and information storage, transfer and

Ecosystems, February 15-17, 1994. Walnut Creek, California. . . . . . .
2Senior Lecturer, Department of Forestry, School of Resource and Envi-mampUIatlon' FireNet provides a practical demonstration of

ronmental Management, Australian National University, Canberra ACT SOME of the emerging ways to facilitate tex't ar?d image
0200, Australia. retrieval and interchange between organizations and
SProfessor of Information Technology, School of Environmental and individuals. Hypermedia links via Internet are now also

Information Science, Charles Short University, PO Box 789, Albury, NSW . . .
2640, Australia. becoming feasible using the Hyper Text Markup Language

4Graduate Assistant, Department of Environmental Science Policy, and(HTM!-) protocol implgmgnted, for gxample, by the P}Jb”_C
Management, University of California, Berkeley, CA 94720. domain browser application “mosaic,” and this facility is
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also provided on FireNet (Green and others, 1993). Thisin groups such as National Parks and National Weather
means that digital curriculum resources (e.g. text, images,services. Shared responsibility in developing relatively small
video, sound) resident in the public domain on a computer(e.g., two to five pages of text plus a few diagrams) modules,
node connected to the Internet in, for example, Victoria, dealing with one specific science topic or management aspect,
Canada, can be accessed by managers, researchers, academarsa case study of a past fire means that, together, we would
or others with access to a similar networked computer quickly build up a repertoire of relevant resources that each
environment in Canberra, Australia, and vice-versa. of us could access. Provided these materials conform to

What form could these “digital curriculum resources” certain recognized and established international standards,
take? Currently, some examples on FireNet are essentialljthere should be minimal difficulty in ensuring that they are
text-only student reading materials used in the undergraduatéransferable by digital, computer-based means.
unit “Fire Science and Management” at the Australian National
University. Text is the simplest form to deal with. However, Conclusions
line diagrams and photos are urgently needed to supplement
this text. A range of text, black-and-white images, and line- FireNet provides an opportunity for much cross-discipl-
drawings are already available at Australian National inary, cross-institutional and international collaboration.
University on a local Macintosh network, and these have The curriculum development effort required to compre-
been used for study purposes by undergraduate studentlensively address all of the relevant science and management
since 1993. Copies of personal lecture notes as well asssues for training and education in “fire” exceeds the
supplementary material have also become available (Trevittcapacity of a single individual operating in isolation. By
and Sachse-Akerlind 1994). Eventually, a library of relevant using digital media as a default standard, and the
color slides, video, and sound segments is envisaged as welcommunication and information-exchange afforded by new
Animated graphics, in a true multimedia environment, hold computer networks, new opportunities are created for
considerable promise for communicating particularly cooperative curriculum development.
challenging abstract concepts such as those associated with
diurnal variations in fuel moisture and fuel moisture changes
at different depth§ below the fuel and soil surface. References
Developments of this sort have no real book-based analogs,
and, like the work by Hirsh and others (1993), representGreen, D.G.; Gill, A.M.; Trevitt, A.C.F. 199BIRENET—an international
some of the new ways in which information technology can network for Iar.ldscape firg in.formatio.n. Wildfir.e: Quarterly Journal
expand and extend the educational process. _ of the Intfernathnal ASSO'CIa'[IOI‘_] of Wildland Fire 2: 2-3Q.

. . ) Hirsch, K.G.; Hoskins, J. A.; Hoskins, W.D. 1998hypermedia system

In a subject-area such as “Fire Science and Management,”  tor interactive fire behavior training . Paper presented at the 12th
an extraordinarily wide range of relevant material can serve  conference on fire and forest meteorology; 1993 October 26-28; Jekyll
as an information base for training and education. This Island, Georgia. SAF publication 94.02. Bethesda, MD: Society of
breadth of material alone is good reason for institutions to_ American Foresters. o
share the burden of collaion, synthesis, preparation of " X 980endec oot ecirology e
overheads for lectures, images, development of problem-  gcjence of fire management. Forestry Canada Northwest. Information
based tutorials, etc. Most of us with similar professional  report NOR-X-309; 100-101.
interests and shared educational goals work in geographidrevitt, A.C.F; Sachse-Akerlind, G. 199A. District Fire Committee
isolation from one another and can benefit enormously from Simulation in the professional forestry curriculum: a case study of

. . . computer-facilitated problem-based learning In: Chen, S.E.;
exposure to the ideas and experiences of others Workmg Cowdroy, R.; Kingsland, A.; Ostwald, M., eds., Reflections on problem-

with common educational objectives. based learning, Sydney: Australian Problem Based Learning Network;
For those of us who are in academics, it also makes 347-369.
considerable sense to work closer to our operationalTrevitt, A.C.F.; Stals, L.; Sachse-Akerlind, G. 19B8ucation and training
counterparts, and learn about, and from, some of the in fire meteorology and climate: a role for computer-assisted
. . - - . learning? In: Proceedings of the 12th conference on fire and forest
frUStratl_onS and_ ]_Oys eXpe”enced in ongoing programs of meteorology; 1993 October 26-28; Jekyll Island, Georgia; Bethesda,
professional training. Relevant contacts can be found across Maryland: Society of American Foresters; 399-408.

the board in forest and land management agencies, as well as
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Lightning Strikes and Natural Fire Regimes
in San Diego County, California

Michael L. Wells 2 David E. McKinsey 3

Abstract: Data from the Automated Lightning Detection System Analysis

were analyzed for the years 1985-1990 for San Diego County,

California. The density of lightning strikes was found to be An Arc/Info geographic information system (GIS) was
positively correlated with elevation. Temporal analysis revealed ysed to analyze the temporal and spatial distribution of
that lightning occurs most frequently in the months of July, ALDS recorded strikes. Density of lightning strikes was
August, and September preceding the peak of Santa Ana windg,nq tg pe positively correlated with elevation (Pearson’s
activity in October, November, and December. This suggestsr = +0.902). The mean annual densities of strikes were

that a natural fire regime for this region would be typified by . . L
frequent, low-intensity fires and that large, high-intensity fires calculated for 305-meter (1,000-foot) increments in elevation:

would be relatively rare.

Elevation (Meters) Strikes per Square Kilometer

0-305 0.228

L ightning is the only significant natural source of wildfire ~ 305-610 0.297
ignition in southern California (Keeley 1981, Krausmann  610-915 0.313
1981, CDF 1986-1991, USFS 1985-1990). Therefore, in order 915 - 1220 0.860
to understand the characteristics of wildfire occurrence in the1220 - 1525 1.063
absence of human influences (i.e., natural fire regimes), it iS1525 - 1830 1.367
necessary to determine the distribution and frequency ofg45._5135 2.767

lightning strikes. Researchers have used meteorological records
and reports of lightning-caused fires to estimate the distribution The temporal analysis revealed that lightning activity is
of lightning and its importance to regional fire regimes. concentrated in the late summer. August alone accounts for
However, weather reports tend to underestimate lightning approximately 42 percent of the mean annual total of strikes.
activity (Wells and McKinsey 1993), and artificial structures The strikes recorded for the months of July, August, and
interfere with the establishment of lightning ignitions (Minnich September account for 85 percent of the mean annual total.
1987). Reliance on these methods leads to underestimatioNo other month accounts for more than 5 percent of the
of lightning activity and lightning-caused ignitions. mean annual total. This high activity period precedes the
The advent of the Automated Lightning Detection System season of most extreme fire weather, which is frequently
(ALDS) in 1985 by the Bureau of Land Management has coincident with hot, dry Santa Ana winds.
given researchers a new source of information to evaluate  Studies of the occurrence of Santa Ana winds in southern
the distribution of lightning strikes. ALDS uses a network of California from 1951 to 1960 (Schroeder 1964) and in San
radar lightning detectors to triangulate the location of lightning Diego County from 1970 to 1979 (Latham 1981) reveal the
strikes (German 1990). Studies utilizing ALDS data have following frequencies of Santa Ana winds:
been made for northern Baja California, Mexico (Minnich
and others 1993) and Yosemite National Park (Van

Month Schroeder and others Latham (1981)
Wangtendonk 1991). (1964) 1951-60 1970-79
July 2 0
August 0 0
1An abbreviated version of this paper was presented at the Biswell September 1 4
Symposium: Fire Issues and Solutions in Urban Interface and Wildland ~ ©October 19 13
Ecosystems, February 15-17, 1994, Walnut Creek, California. November 26 15
2Associate State Park Resource Ecologist, California Department of December 18 13

Parks and Recreation, San Diego Coast District, 3990 Old Town Ave., Ste.
300C, San Diego, CA 92110; Doctoral student, Department of Geography, The three peak months of Santa Ana wind occurrence

San Diego State University, San Diego, CA; and Research Associate,
Department of Biology, University of San Diego, CA. are October, November, and December. July and August,

STechnical Manager, The Mary and Steven Birch Center for Earth Which are the peak months for lightning activity, have the

Systems Analysis Research, Department of Geography, San Diego Statéowest frequency of Santa Ana winds.
University, San Diego, CA.
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Conclusions References

The following conclusions summarize the findings of California Department of Forestry and Fire Protection. 1986-18@dfire
this study: Activity Statistics (1985-1990) Sacramento, California: California
Department of Forestry and Fire Protection.

* The denS|ty of Ilghtnmg strikes is posmvely German, S.C. 199itial attack management system (IAMS), information

correlated with elevation. package Boise, Idaho: Boise Interagency Fire Center; 21 p.

*The period of maximum lightning activity is during Keeley, J.E. 198Distribution of lightning- and man-caused wildfires
the late summer months of July, August, and in California. In: Conrad, C.; Oechel, W., technical coordinators.
September. Proceedings of the symposium on dynamics and management of

. L . Mediterranean-type ecosystems; 1981 June 22-26; San Diego, California.
* Lightning is much less frequent during the months Gen. Tech. Report PSW-58. Berkeley, CA: Pacific Southwest Forest

of October, November, and December when the and Range Experiment Station, Forest Service, U.S. Department of
frequency of Santa Ana winds peaks. Agriculture; 431-436.

From these conclusions, we can infer the characteristicsKrausmann, W.K. 1981An analysis of several variables affecting fire
of hypothesized natural fire regimes in San Diego County g?ctu"sn_ce ar_‘td S,\i/lzeti” Sat‘;]‘ Diego County, CaliforniaSan Diego
famd how tho;e characteristics havg been altered by humaﬂatha?n‘,aV.g\./elr;éi/éooafnﬁlrit?ar Si?::sljlation patterns related to Santa
'?}ﬂuences- F'}Ie records from S:n D_'ego gobuntﬁ’ demonStratz Ana weather in San Diego County, California San Diego State
that current fire regimes are dominate uman-cause University. Master’s thesis.
ignitions (Krausmagn 1981, CDF 1985-199y0, USFS 1985- Minnich, R.K. 1987 Fire behavior in southern California chaparral
1990). Data collected by Krausmann (1981) and Keeley before fire control: the Mount_V\/_iIson burns _at the turn of the
(1981) reveal that frequency of ignition in the current human- gzgt_lé?’é Annals of the Association of American Geographers 77:
dominated fire regime peaks at between 300 and 900 meterﬁlinnich, R.A.; Franco-Vizcaino, E.; Sousa-Ramirez, J.; Chou, Y. 1993.
elevation (1,000 and 3,000 feet). This alteration is due t0 Lightning detection rates and wildland fire in the mountains of
human influences such as destruction of wildland habitats at northern Baja California, Mexico. Atmosfera 6: 235-253.
low elevations, increases in human-caused ignitions near the&chroeder, M.J. 196&ynoptic \_N_eather types associated with critical fi_re
urban interface, and the placement of electrically grounded geather' Berkeley, CA Pacific Southwest Forest and Range Experiment

[P . . L tation, Forest Service, U.S. Department of Agriculture; 421 p.

artificial structures at h'gh elevations (an'Ch 1987)- U.S. Department of Agriculture, Forest Servit885-1990. Fire records,

Additional inferences can be drawn relating natural fire  Cleveland National Forest On file. San Diego Ranger Unit, Monte
regimes to climatic variables. Lightning activity peaks during Vista, California.
the months of July, August, and September when wildland Van Wangtendor_\k, J.W. 1998patial analysis of lightning strikes in_
fuels are usua”y dry enough to burn. Santa Ana winds occur Yosemite National Park In: An_drews, P.; Potts, D., eds. Proceedings
. . . of the 11th conference on fire and forest meteorology. Bethesda,
mfrequently du”ng these months. This suggests that a Maryland: Society of American Foresters, 11: 605-611.
lightning-dominated natural fire regime would be characterized wells, M.L.; McKinsey, D.E. 1993 he spatial and temporal distribution
by frequent, summer season fires of relatively low intensity.  of lightning strikes in San Diego County, Calif In: Proceedings GIS/
Less frequent, late season lightning storms could be followed LIS, volume 21993 Nov. 2-4; Minneapolis, Minnesota. Bethesda,
by Santa Ana winds resulting in Iarger and more intense Maryland: American, Congress on Surveying and Mapping; 768-777.
fires. In the recent past, the coincidence of human-caused
ignitions and Santa Ana events has resulted in large, highly
destructive fires. In a natural, lightning-dominated fire regime

such episodes would be rare.
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Modern Fire Test Methodologies for Building Materials !

Robert H. White Mark A. Dietenberger 2

Abstract: New fire test methodologies for building materials and consumption (Tran 1990). Reduced heat release rate is an
related theoretical models are leading to improved fire hazardimportant characteristic of fire-retardant-treated wood (LeVan
methqdologies for a variety of situations, including structures in g3ndq Tran 1990, Sweet and others 1993). We have used heat
the wildland/urban interface. release data to predict test results (Tran 1992) for ASTM E
84 (ASTM 1991). Because of its small specimen size, the
cone calorimeter can provide data only for materials. With
Traditional fire test methods have represented the firstits 1-n? specimen, the ICAL provides the ability to test
step toward replacing material-specific code requirementsassemblies (Urbas and Shaw 1993) and specimens that include
with performance-based requirements for building materials. joints and other nonhomogeneous characteristics of building
These traditional methods have provided data for only onematerials in the field. The ICAL is being developed at the
specific exposure (White and Nordheim 1992). By testing Weyerhaeuser Fire Technology Laboratory in cooperation
materials at various external heat fluxes (Tran and Whitewith the American Forest and Paper Association. The method
1992), the data obtained are more useful in fire models ands currently being considered by ASTM Committee E-5 on
hazard assessments. The parallel developments of theoretic@ire Standards.
fire models and state-of-the-art test methodologies have
made it possible to improve fire hazard assessments (DiNenn i
and Beyler 1992). The development of performance-based(cor]Cludlng Remarks
fire safety requirements that specify design objectives was a Modern fire test methodologies provide data suitable
major topic at a recent conference (Worcester Polytechnicfor theoretical models and a range of fire exposures. As a

Institute 1991). result, we are better able to develop fire hazard assessments
for a variety of situations, including structures in the wildland-
Fire Test Methodologies urban interface. Better fire hazard assessment methodologies

and specific design objectives will lead to code requirements

Three modern fire test methodologies are: the lateralthat provide a high level of fire safety and design flexibility.
ignition and flame spread test (LIFT), the American Society
for Testing and Materla]s (ASTM. 1993a); the cone calorimeter References
(ASTM 1992); and the intermediate scale calorimeter (ICAL)
(Shaw and Urbas 1993). At the USDA Forest Service’s ASTM. 1991 .Standard test method for surface burning characteristics
Forest Products Laboratory (FPL) in Madison, WI, we are of buiIdingS mater]i(als. Designagon E 84|1-91a. Philadelphia, PA:

; F i g American Society for Testing and Materials.
using a LIFT. gpparatus to deve|0p ignition criteria for the ASTM. 1992.Standard test method for heat and visible smoke release
Structure Ignition Assessment.MOd_eI (SIAM) (COh_e'? 1995, rates for materials and products using an oxygen consumption
Tran and others 1992). SIAM is being developed jointly by  calorimeter. Designation E 1354-92. Philadelphia, PA: American
the FPL and two USDA Forest Service Research Stations: Society for Testing and Materials.
Southern and Pacific Southwest. Test results from the LIFTASTM. 1993aStandard test method for determining material ignition
include minimum external heat flux for and surface and flame spread properties. Designation E 1317-9®hiladelphia,
. L L. PA: American Society for Testing and Materials.
temperature at piloted |gn!t|on, and minimum surface ASTM. 1993b .Standard test method for heat and visible smoke release
temperature and flame heating parameter for lateral flame  rates for materials and products. Designation E 906-83 (Reapproved
spread. Oxygen consumption technique provides a convenient 1993) Philadelphia, PA: American Society for Testing and Materials.
way to obtain heat release data. The best known apparatugohen, Jack. 1995structural ignition assessment model (SIAM) In:
using this technology is the cone calorimeter. At FPL, we Pr(;)ceedings of the B|iSWE(3;" sykmpé)sium: fire issues and solutions; 1994
" . . . February 15-17; Walnut Creek, CA.

have modified our Oh"? State University (OSU).apparatus DiNenno, P.J.; Beyler, C.L. 199Eire hazard assessment of composite
(ASTM 1993b) to obtain heat release rates using 0Xygen materials: The use and limitations of current hazard analysis
methodology. In: Hirschler, Marcelo M., ed. Fire hazard and fire risk
assessment, ASTM STP 1150, Philadelphia, PA: American Society for
Testing and Materials; 87-99.
Van, Susan L.; Tran, Hao C. 1990he role of boron in flame-
retardant treatments. In: Hamel, Magaret, ed. Proceedings of the 1st
2Supervisory Wood Scientist and Research General Engineer, respec- international conference on wood protection with diffusible preservatives,

tively, Forest Products Laboratory, USDA Forest Service, One Gifford Prgceedings 47355; 1990 Novemper ?8'30; Nashville, TN. Madison,
Pinchot Drive, Madison, Wl 53705-2398. WI: Forest Products Research Society; 39-41.

1An abbreviated version of this paper was presented as a poster at thq_e
Biswell Symposium: Fire Issues and Solutions in Urban Interface and
Wildland Ecosystems, February 15-17, 1994, Walnut Creek, California.
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Sweet, Mitchell S.; LeVan, Susan L.; White, Robert H.; Tran, Hao C.; urban interface fires. In: Proceedings of the first international fire and
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Brush Fire Hazard: An Analysis of the Topanga Fire Storm 1

James A. Woods 2

n the fall, the annual Santa Ana winds blow from the high compared on the basis of each hazard model’'s guidelines, to
deserts of the Western United States, over the San Gabrialeplicate the hazard models. The final models were then
Mountains and through the greater Los Angeles Basin. Whenstored as images and layers.
fire is introduced into the chaparral ecosystem of southern Because the Topanga Fire Storm was located wholly
California, these hot, dry, nearly hurricane force winds can within the confines of the study area used by Woods (1992),
generate immense fire storms. This is precisely what happenedll of the data necessary for an analysis was pre-existing in
for a 2-week period starting in late October and ending in his data base. The only operation necessary was for the
early November 1993. More than 20 major brush fires burnedperimeter of the Topanga Fire Storm to be digitized and
during this time. One devastating fire, in particular, was the stored in both GIS’s. That portion of each fire hazard
Topanga Fire Storm. This fire was started by an arsonistmodel which fell within the confines of the Topanga fire
around 10:40 a.m. on November 2, and over the course otould then be extracted to create new images and layers.
the next 5 days, burned over 16,500 acres, destroying oThese new images and layers represent what the level of
damaging nearly 350 homes. fire hazard was, per each original fire hazard model, within
Fire is an integral part of the chaparral environment of the fire zone.
California, and as urban areas expand and encroach into
wilderness regions, the need to establish the level of fire
hazard in a region increases. Geographic information systerrComparison of Fire Hazard Models
(GIS) technology is a valuable tool in fire management
(Gronlund and others 1994, Salazar 1989). One application  The three models use different criteria for determining
of GIS technology to the wildland/urban interface problem the level of hazard, but each of them divides fire hazard into
has been the replication of fire hazard models (Woods 1992)three categories, making a comparison relatively easy. Though
each model uses different terms to describe their level of
hazard, for this paper, the terminology will be: Low, Medium,
GIS Technology and High. o -
Analysis of each of the models indicates that the Fireline
Woods (1992) used two different GIS's—IDRISI, a Intensity model and the Brush Fire History model are much
raster-based GIS, and Atlas GIS, a vector-based system—taloser to each other in the percent of land in each hazard
replicate several fire hazard models. He showed that thecategory, while the Burning Index model was quite dissimilar
distribution of fire hazard can be vastly different for a given to each of the other two. The Fireline Intensity model places
area, depending on which methodology is used. The three38.2 percent of the land in the Low hazard category, 25.1
models used were: the Burning Index model, used by thepercent in the Medium, and 36.7 percent in the High, while
California Department of Forestry and Fire Protection (Phillips the Fire History model places 21.9 percent of the land in the
1983); Schmidt’s Fireline Intensity model (Schmidt 1978); Low hazard level, 37.4 percent in the Medium, and 40.7
and the Los Angeles County Fire Department’'s Brush Fire percent in the High. The Burning Index model, on the other
History Hazard model (Pierpont 1991). hand, places only 2.7 percent of the land in the Low hazard
A portion of the Santa Monica Mountains, in Los Angeles level, 50.2 percent in the Medium, and 47.1 percent in the
County, was used as the study area. The geographic variabledigh fire hazard level.
which each model used (topography, vegetation, brush fire ~ However, a visual analysis of each of the maps indicates
history, etc.) were digitized and stored as separate imageshat there is great disparity between all three models. The
and layers in both IDRISI and Atlas GIS, respectively. These Fireline Intensity modeffig. 1) and the Burning Index model
images and layers were then analyzed, combined, andfig. 2) have a similar underlying pattern, since vegetation is
one of the most important factors in each model. The Burning
Index model also incorporates slope, which accounts for the
discontinuity of hazardous areas. Since the Fire History
TAn abbreviated version of this paper was presented at the Biswell model fig. 3) is based solely on the fire history of the region,

Symposium: Fire Issues and Solutions in Urban Interface and Wildland h ; ; ; :
o re is no influence from either v ion or raphy.
Ecosystems, February 15-17, 1994, at Walnut Creek, California. there Is no influence from either vegetation or topography

2Geographer, Geo-Cart Systems, 3014 Nipomo Avenue, Long Beach, CAThe LOW category, in the qriginal model, represents 1-10
90808-4225. years since the last brush fire. Medium represents 11 to 29

years, and High represents areas which have not burned in
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Figure 1- Fireline Intensity fire hazard model of the 1993 Topanga Fire Storm.
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Figure 2— Burning Index fire hazard model of the 1993 Topanga Fire Storm.
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Figure 3— Brush Fire History fire hazard model of the 1993 Topanga Fire Storm.

more than 30 years. As a result, the fire history map becomefReferences

a vegetation age map.

None of these models are designed for use as a predictiv@a"' George L.; Gurtin, D. Phillip. 199EIREMAP . In: Nodvin, Stephen
C.; Waldrop, Thomas A., eds. Fire and the environment: ecological and

tool. The B_um_mg Index m_OdEI IS deS|gneq to define where cultural perspectives. Proceedings of an international symposium; 1990
the potential fire hazard is so that building codes can be march 20-24; Knoxville, TN. Gen Tech. Rep. SE-69. Asheville, NC:
implemented, whereas both the Fireline Intensity and Fire  Southeast Forest Experiment Station, Forest Service, U.S. Department
History models are designed to help with fire response of Agriculture; 215-218.

planning. Further research would be to implement a fire Gro:)'(:r;‘:é Q;"Sytefn‘)ﬂféﬁ';iﬁo’gfe”sg'ir‘fff;,t'é"%i?’ f?r%serggﬁiszﬁént
simulation model, such as FIREMAP (Ball and Gurtin 1991), techniques GIS World 7(2): 32-36.

and then make a comparison between the actual fire and theniliips, Clinton B. 1983instructions for zoning fire hazard severity in
computer-simulated fire. state responsibility area in California Sacramento, California:
Resources Agency, California Department of Forestry.
Pierpont, Don. 1991. Captain, Vegetation Management Division. Los Angeles
County Fire Department. Personal conversations and phone calls.
Salazar, Lucy A. 198%ire management on the frontier of GIS technology
In: Forestry on the frontier. Proceedings of the 1989 Society of American
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Maryland: Society of American Foresters; 64-69.
Schmidt, R. Gordon. 197&n approach to hazard classification Fire
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Woods, James A. 1992.geographic information system for brush fire
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