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The success of a fire use program is in large part
dependent on a solid foundation set in clear and
concise planning. The planning process results
in specific gods and measurable objectives for
fire application, provides a means of setting
priorities, and establishes a mechanism for
evaduaing and refining the process to meet the
desred future condition. It is an ongoing
process, beginning months or even years in
advance of actud fire use, with plans becoming
increasngly specific as the day of the burn
gpproaches. Although details differ between fire
practitioners, the genera planning process is
essentidly the same.

Land and Resource
Management Planning

Fire use planning should begin as a component
of the overd| land and resource management
planning for a dte. Condderation of the inten-
tiond use of fire to achieve stated resource
management goas should be an integrd part of
this process. In deciding whether or not fire use
is the best option to accomplish a given objec-
tive, an andyds of potentid dterndive treet-
ments should be completed. This andyss
should describe the risks associated with use of
a given treatment and include expected negdive
as wdl as beneficid outcomes. Care should be
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exercised to separate Statements that are sup-
ported by data (preferably locad and ecosystem-
specific), from those only purported to be true.

Many private landowners do not have written
resource management plans, but most have a
vison of what naturd resource attributes they
want to favor and what they want ther lands to
look like. We recommend they put this vison
on paper to provide guidance to themselves and
their hers.

The plans should identify any barriers to imple-
menting a trestment judged best from a re-
source management dandpoint, such as
regulations, cod, or insufficient resources. If
such a treatment is not recommended because
of these barriers, the probable ecologica ramifi-
cations of this decison should be documented.
On gtes where fire is selected as the best
dternative to accomplish the desired resource
management objectives, the next step in fire use
planning is to develop a fire management plan.

The Fire Management Plan

The fire management plan addresses fire use at
the level of the adminidrative unit, such as a
forest, nature preserve, park, ranch or planta-
tion. It ensures that background information
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about the area has been researched, lega con-
draints reviewed, and a burn program found to
be both judified and technicdly feasble. It
proposes how fire will be gpplied to the land-
scape, both spatialy and temporaly. When
managing for multiple resources (eg., range,
wildlife, and timber) on a tract, guidance should
be provided regarding the dlocation of benefits,
i.e, should benefits to the same resource dways
be maximized on given burn units, or should the
focus be rotated among benefits on some, or al
burn units over time?

Items commonly addressed in the fire manage-
ment plan are

« Background information on the area, such
as topography, soils, climate and fueds

« Applicable fire laws and regulations,
induding any legd condraints

« Landowner policy governing fire use on
this tract of land

« Fre higory of the areg, including the
naturd fire regime, and recent fire occur-
rence or use

« Judification for fire management

 Fire management godls for the areq,
including a description of the desired
future condition. (Objectives for specific
burns are st in the burn unit plan, see
below.)

« Hre management scheduling, quditativey
describing how fire will be gpplied to the
dte over time to achieve stated resource
objectives. (Quantitative descriptions of
fireline intengty, fire severity, and season
of burn are st in the burn unit plan, see
below.)

o Species of specid concern, wildlife habitat
ISSUes, invadve Species issues

o Definition and descriptions of treatment
units or burning blocks

Air qudity and smoke management
consderations

Neighbor and community factors

e Maps illudrating fuels didribution, treet-
ment units, smoke sendtive aress, €tc.

When complete, this document should enable
the resource manager to gain the support (both
internd and externd) and identify the resources
needed to effectivey and efficiently use fire as a
management  tool.

Community involvement in the fire planning
process is crucid to public acceptance of fire
use. At wha gage to involve the public in the
process will depend on regiona issues, regula-
tions, and organizationd policy. In generd, the
ealier the public is involved, the eeder it is to
reach agreement on any concerns. Whenever it
is done, it is important to remember that public
support is key to the long-term success of a fire
management program. Unexpected results,
including under-achievement and over-achieve-
ment of objectives, are bound to occur. A full,
honest discussion of the potentia for such
results, and ther ramifications, can defuse
negative reaction to the occasona bad outcome,
epecidly if the public was involved early in the
planning process.

Further guidance for developing a fire manage-
ment plan is avalable from a number of federa
sources, including Wildland and Prescribed
Fire Management Policy: Implementation
Procedures Reference Guide (USDI and USDA
Forest Service 1998), and from The Nature
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Consarvancy’s Fire Management Manual
(www.tncfire.org/manual).

The Burn Plan

Once the fire management plan is completed
and gpproved, the next step is implementation—
not an easy task. Resource managers are usu-
dly faced with numerous condraints, such as
budget and gaff limitations, equipment avail-
ability, timing of good burning conditions, and a
lack of information on potentia effects. A
successful prescribed fire program requires the
complete dedication of the fire management
daff, full cooperation of al personnd and
functiond areas involved, and unwavering
support and commitment throughout the chan
of command.

Although the overdl resource management
gods for an individud burn unit often reman
unchanged for long periods, the specific burn
objectives for a given unit will likey vary over
time, necesstating modifications to the unit plan
for each burn. For example, the use of a head-
ing fire during the growing season to promote
biodiversty and flowering of ground layer
plants may be the current burn objective, while a
backing fire during the dormant season may
have been used to reduce hazardous fuels loads
the lagt time the unit was burned.

A written burn plan serves severd important
pUrpoSes.

o It makes the planner think about what he/
she wants to achieve, and how it will be
accomplished.

« It alows the fire manager to prioritize
between burn units based on constraints
and objectives.
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« It functions as the operationd plan that
details how a burn will be safdy and
effectively conducted.

« It sarves as the standard by which to
evauate the burn.

« It provides a record for use when planning
future burns (which makes it essentid to
document any changes when the burn is
conducted, directly on the plan).

o It becomes a legd record of the intended
purpose and execution of the burn project.

There is no standard format for a burn unit plan;
numerous examples are avalable which can be
consulted for guidance. Sources include date
and federa land management agencies, The
Nature Conservancy’s internet 9te
(www.tncfire.org), or publications such as A
Guide to Prescribed Fire in Southern Forests
(Wade and Lunsford, 1989), which is avaldde
online from the Alabama Private Foret Man-
agement Team website (Wwww.pfmt.org/
sandmar/prescrib.htm), and from the Forida
Divison of Foredtry (flame.fl-dof.com/Env/Rx/

guide).

Although formats differ, certain components
should be included in dl burn plans. They
should address at least the following 12 topics:

1. Assessment and Description of the Burn
Unit. The firg gep in deveoping a burn
plan is to evduate and document existing
conditions. Factors to include depend on the
gte itsdf, as wel as the complexity of the
planned burn. The information recorded here
will serve as the basdine from which success
of the burn will be determined, so parameters
used in the burn objectives should be as-
sessed and described. Include details on the
unit gze (broken into sngle-day burn units);
date of the last burn; overstory and under-
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dory vegetation, dendty and size; fud type,
densty and sze, soil type and topography;
threatened and endangered species present;
invasve species present; and current wildlife
use.

2. Maps. Good maps of the treatment area are a

key component of the burn plan. The map
scae should be adequate to show pertinent
infformation in meaningful detall. Be careful
not to include too much information on a
gngle map, making it difficult to read. The
burn plan should indlude a series of maps
showing the following: unit boundaries,
adjacent land ownerships, including contact
person and phone numbers, topography and
manmade obstacles such as candls, ditches,
and eroson gullies that would impede equip-
ment or people; natural and constructed fire
control lines; areas to be protected or ex-
cluded such as sawdugt piles, utility poles
and sengtive vegetaion aress, firing plan;
initid placement of equipment and holding
personnel, and; escape routes and safety
zones. Every crew member should receive a
map with the information essentid to person-
nel safety and burn operations,

. Measurable Burning Objectives. Unit-
specific trestment objectives identify the
desired changes in affected resources from
the present to the future condition.  Treat-
ment objectives are prepared within the
context and intent of al resource manage-
ment objectives. They are the measures
againg which the success of a burn is deter-
mined. Burn objectives make clear to every-
one involved what is expected - induding the
burners, cooperators, managers, and the
public. The objectives should be detailed
statements that describe what the treatment is
intended to accomplish, and as such, must be
specific and quantifigble.

4. Weather and Fud Prescription. The

prescription defines the range of conditions
under which a fire is ignited and dlowed to
burn to obtain given objectives. Fue mois-
ture (by size class) and weether conditions
(temperature, humidity, wind, drought,
dispersdon index) are key factors in achieving
objectives because they in large part deter-
mine fire behavior (intensty and severity),
which in turn, governs ease of fire control
and effects. These same parameters aso
affect smoke production and transport.
Consderable care should therefore be taken
in defining the window of conditions under
which the projected burn may take place.
Although there may be an ided st of condi-
tions that will maximize a sngle objective,
the likelihood of this set of conditions occur-
ring a the right time is typicdly extremdy
low. Therefore, a range of fud and weether
conditions are usudly specified in the burn
prescription that dlow the skilled burner to
compensate between various parameters to
safdy and efficdently conduct a successtul
burn-a burn which meets both the resource
and smoke management objectives.

5. Season and Time of Day. The season of
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burn influences many burn parameters.
Typicdly, acceptable burning conditions are
more predictable during certain seasons,
making it eader to plan and prepare for burns
days in advance, but not al burn objectives
may be achievable under those weether and
fud conditions. Regiond effects are impor-
tant in decison-making for this factor. For
example, in the southeast, dormant season
bums are generdly more uniform in effects
while growing season burns are more likely
to be patchy. Backing fires are much eesier
to conduct during the dormant season when
ground layer herbaceous plants are dead and
burn readily, rather than green and succulent
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thereby retarding fire spread. In the Pecific
Northwest, season of burn can be used to
reduce emissons. Broadcast burning of
dash in the wet spring has been shown to
produce 50% fewer emissons when com-
pared to burning periods in the dry fal
(Sandberg and Dost 1990). Sdlecting the
correct season to execute a burn will help
maximize the probability of achieving the
burn objectives.

The timing of ignition determines whether
the bum can be completed and mopped up as
scheduled during the burning period. Timing
is dso important when considering factors
such as: when solar radiation will bresk a
nighttime inverson or disspate any dew
which formed during the night, when amo-
spheric conditions will support adequate
trangport and dissipation of smoke, when
surface winds may develop or change speed
or direction, or when a sea breeze front may
reach the unit. Experienced burners become
familiar with the area, and learn how to
factor these time-sengtive influences into
their burn plans,

. Smoke Management. Planning a fire use
project that has the potentia to impact areas
sendtive to smoke requires assessment of
airshed and meteorological conditions that
influence both the movement and concentra-
tion of smoke. The expected effects of wind
gpeed and direction, ar gability, and night-
time inversons should be specificdly out-
lined. Specific regiona issues should be
addressed, such as mountainous terrain, fog,
or sea breeze effects. This information
normaly will be developed by fire managers
usng their persond experience and knowl-
edge of fire behavior, smoke transport and
disperson in the area, dong with more
forma emissons prediction and disperson
modding.
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Sendtive areas downwind of the burn unit
should be identified and plotted on a map.
Information such as distance and direction
from the burn unit, the nature of the sengtiv-
ity, and when the area is conddered sendtive
should be included. Examples of smoke
sendtive aress include Class | areas (gener-
dly, internationa parks, and large nationd
parks and national wilderness areas), non-
atanment aress, communities or individud
resdences, arports, highways, and medica
fecilities. Severd procedures for predicting
the potentia impact of smoke on sendtive
aress are discussed in chapter 9.

Smoke dispersion in areas prone to inver-
gons, such as deep, mountainous valeys, is
epecidly problematic in fire use planning.
If the smoke remains trapped by the inver-
gon, dl of the emissons produced will
reman trgpped within the airshed.

The following smoke-rdated questions
should be addressed in every plan:

e Wha quantity of emissons will it teke to
saturate this airshed?

¢ \Where will the smoke concentrate if it
sitles under an inverson?

e Do speciad arangements need to be made
to protect populations impacted by these
emissons?

¢ How many burning projects will it take

cumulatively to exceed acceptable levels
within this airshed?

¢ How long will the airshed reman stable
and harbor the emissons?
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In instances where a burn may affect an area
egpecidly sendtive to smoke, the use of ar
qudity monitors may be advisable to ensure
that an agreed-upon emission level or limit is
not exceeded. Factors to consder in using
monitors include placement of the device,
personnel to operate the instrument, quaity
checks, data analyss, and provisons for red-
time feedback if data is to be used in making
a decison to terminate a burn in progress.
Monitors are not commonly accessble and
are codtly to use, o this option is chiefly
avalable to federa and date agencies. Air
qudity monitoring for evduaing a fire
management program is discussed in Chapter
10.

Smoke impacts to fireline personnd should
a0 be conddered in a smoke management
plan. The burn planner should consider
projected exposure when determining the
gze of the burn crew and the duration of the
work shift. More information on smoke
exposure to fireline personnel can be found
in Chapter 3.4.

Once an andyss of dgnificant factors is
complete, the planner should set specific,
measurable smoke management objectives
for the burn. These may include, for ex-
ample minimum vighility sandards for
roads or viewsheds, and an emissons limit if
ar quaity monitors are to be used. Objec-
tives provide a common understanding for dl
individuds involved in or affected by the
burn, of what condtitutes acceptable smoke
impacts. They dso provide a tool for the
burn boss when deciding whether to termi-
nate a fire because of problematic smoke
behavior. If the decison is made to termi-
nate a burn because of smoke problems, it
should be remembered that direct suppres-
son often temporarily exacerbates smoke
problems. If ignition has been completed,
the best srategy may be too let the fire burn
Out.
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The amount of ar quaity andyss required a
dl levds of fire planning will be influenced
by ar qudity laws and smoke management
regulations. Forma date smoke manage-
ment programs ae becoming increasingly
common, but are not yet universal. Some
daes incdude only regulatory language
regarding  “nuisance smoke”  Complying
with al gpplicable laws and regulations is a
basc tenet of conscientious land stewardship,
but responsible fire use and ar qudity
planning include looking beyond the require-
ments of the law. Communities likely to be
impacted by a fire-use program should be
involved in determining what ther threshold
of acceptance is for smoke from wildland
fire. Thorough dtention to smoke manage-
ment planning can prevent future problems.

7. Notification of Local Authorities and the
Public. Ealy devdlopment of a natification
plan will assg in the necessary communica
tion with locad authorities and the public. A
wide variety of methods have proven suc-
cesstul, induding didribution of pamphlets
or flyers, public meetings, newspaper and
radio announcements, and Internet postings.
The public should be natified wel in ad-
vance of the proposed burn day, and again
within a few days of executing the burn.
Generdly, there is a lig of individuds to be
notified on the actud burn day. This lig is
often unit-gpecific, and should be included
adong with tdephone numbers in the burn

plan.

Environmental and Legal Condgraints. If
congraints to the burn plan have not dready
been addressed in a fire management plan for
the entire site, they should be addressed here
because they can limit or determine how a
burn is implemented. These may indude
environmental, economic, operationd,
adminidrative, and legd condrants.
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9. Operations. The burn plan must describe in

detall how fire will be used. This section of
the plan may take any number of formats, but
the topics to be addressed include:

« Safety. What provisons will be made to
ensure the safety of the crew?

Communications. How will the crew
communicate with each other, and with
dispatch or emergency support?

« Equipment and Personnd. What re-
sources are needed to effectively accom-
plish the burn and how will they be
deployed?

+ Fire Lines. What is the width and condi-
tion of exiging fire lines? How many
chansof fireline need to be prepared or
cleared? How will this be accomplished?

« Ignition Pettern and Sequence. How will
the burn be ignited? Ignition duration and
firing patterns play an important role in
production and lofting of emissions.
Rapid ignition may reduce consumption,
therefore emissons, and be successful in
lofting a smoke column high into the
atmosphere. Backing fires produce fewer
emissons than heading fires. More
information on udng ignition to manage
emissons production can be found in
Chapter 8, Techniques to Reduce Emis-
sons and Impeacts.

+ Holding. How will the fire be kept within
its predetermined boundaries? How will
snags be dedt with?

« Mop-up. How will the burn be extin-
guished? What standard will be used to
consder the burn unit safe to leave?
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10. Contingency Planning. Contingency plans

11

outline procedures for deding with a bum
gone awry. They are a normal part of a burn
plan and should include provisons to ded
not only with escaped fire, but dso with
unexpected smoke intrusons during an
otherwise controlled bum. Some of the
issues to be addressed include safety of the
general public and the fire crew, sources of
assigtance for fire control and smoke-related
problems, deployment of resources, actions
to be taken to rectify the problem, notifica-
tion of authorities and the public, and mea
sures to mitigate smoke on roadways. It
should be recognized that in some cases
where smoke problems dictate shutting
down a bum &fter ignition has been com-
pleted, the most prudent action may be to
dlow the unit to bum out rather than to
immediately extinguish it, which can tempo-
rarily exacerbate smoke production.

Preburn Checklist. Every bum plan
should include a checkligt to be reviewed
immediately prior to ignition. The checkligt
should include the factors essentid to safe
execution of the bum project, and a lig of
points to review with the crew during the
prebum briefing. The use of the checklist
ensures that some detail does not dip by the
burn manager’s dtention in the busy mo-
ments preceding. a fire,

12. Monitoring and Evaluation. Monitoring

and evauation of the bum are key to learn-
ing from the process and making refine-
ments for subsequent burns. Where
gppropriate and practical, monitoring and
post-fire evauaion protocols describing the
effects on soil, water, ar, vegetation, and
wildlife should be incduded in the bum unit
plan. Alternatively, the information can be
included in a post-bum evauation report or
form, which is atached to the bum plan after

completion.
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o Documenting ar quality conditions before,
during, and after a fire is useful in identi-
fying nuisance smoke thresholds and
assuring that ar quaity standards have not
been exceeded. Additiondly, monitoring
and documenting smoke trangport, dilu-
tion, or concentrations in each airshed can
help develop locd knowledge thet is the
bass of predicting smoke impacts. In
addition to environmentd effects, the
following topics should be addressed:
adequacy of preburn treatments, fire
behavior, degree to which objectives were
achieved, discrepancies between planned
fued and weether components and on Ste
measurements, observations, accidents or
near-accidents, dopovers, and recommend
changes for future burns. A series of
photographs over time at permanent photo
points is an excdlent inexpensve method
to document vegetation changes.

Fire Use Planning for Federal
Land Managers

The Wildland and Prescribed Fire Management
Policy: Implementation Procedures Reference
Guide (USDI and USDA Forest Service 1998)
represents an effort by Federal wildland fire
management agencies to edtablish standardized
procedures to guide implementation of the
policy described in the 1995 Federal Wildland
Fire Management Policy and Program Review.
It uses new terminology and definitions to
provide consstency and interpretation to
faclitate policy implementation, and describes
relationships between planning tiers to fire
management objectives, products, and
applications.

The federd process generdly follows the plan-
ning process described above. The flow of
information begins with the land and resource
management plan, varioudy cdled the Forest
Management Plan (FS), Integrated Resource
Management Plan (BIA), Resource Manage-
ment Plan (NPS), Comprehensve Conservation
Pan (FWS) and the Forest Management Plan
(FS). This plan determines the availability of
land for resource management, predicts levels of
resource use and outputs, and provides for a
variety of resource management practices.

The next step is preparation of the Fire Manage-
ment Plan (FMP). The FMP is the primary tool
for trandatiing programmatic direction deve-
oped in the land management plan into on-the-
ground action. The FMP must satisfy NEPA
requirements, or follow direction provided by a
Forest Plan that has been developed through the
NEPA process. Comparisons between fire use
activities and no fire use should be described in
the NEPA process. This includes implications
of wildland fire and prescribed fire use over
extended periods of time.

The most detailed step in the process involves
the tacticd implementation of drategic objec-
tives for the wildland and prescribed fire man-
agement programs. It is at this level where
specific plans are prepared to guide implementa
tion of firerdaed direction on the ground. This
step includes Prescribed Fire Plans, Wildland
Fire Implementation Plans, and the Wildland
Fire Stuation Andyss.

More informetion on the smoke management
requirements and federal planning process is
contained in Chapter 4.
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