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t has become increasingly clear

that wildland firefighters are
experiencing collapses in
decisionmaking and organizational
structure when conditions on the fireline
become life-threatening. Since 1 990
wildland fire agencies have lost 23

people who might have survived had
they simply dropped their tools and
equipment for greater speed escaping
fires. We are averaging more than 30
entrapments each year now. And during
the 1994 fire season, 34 people died,
14 on the South Canyon Fire alone.
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These facts tell us that firefighting
organizations, crews, and individuals
need to be much more proficient at
decisionmaking under stressful, risky
conditions. lmproving proficiency will
require new training and attitude
changes. And this in turn requires a
thorough examination of the human
dimensions of wildland firefighting. This
examination is not limited to firefighting
crews and teams (i.e., smokechasers,
engines, helitack, incident management,
type l, and type ll) but extends to fire
management otficers, dispatchers, fire
suppoil, managers with fire and resource
responsibilities, up to Agency heads.
These people encompass a fire
community. Fire community implies an
awareness that we are interconnected
and interdependent and should
approach firefighting from the point of
view that we are all in this together.
To begin to address some of the human
factors questions, experts in psychology,
sociology, organizations, fire safety, and
wildland firefighting attended a S-day
workshop in June 1995 to discuss ways
of improving firefighter safety.
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Workshop participants explored

firefighter psychology, interactions
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among firefighters and among fire crews,
and better ways to organize. After
several days of discussions, they
developed a series of recommendations
for beginning to implement changes that
would improve the fire organization and
firefighter safety.

This paper outlines the workshop's
findings and recommendations. The
workshop represents a first step in what
will be a long journey toward a better
understanding of the human side of
wildland

fi ref

ighting.

'Te[ rPutna.ttl

Workshop Organizer
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The main entrapment site at the South Canyon Fire where 12 firefighters lost their lives on
July 6, 1994.
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The Start
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rom the beginning, workshop
emphasis was on people, not
fire. lt was about peopling fires,
not fire suppression. With the former,
we organize trained people to perform
a task safely and efficiently, and the
relevant task is fire suppression. ln the
latter, we suppress fires using people.
Historically, this has led to overemphasizing the fire and de-emphasizing and
devaluing the firefighter. We have spent
millions on fire research but little on
firefighter research. We have many fire
researchers. We have no firefighter
researchers.
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On July 6, 1994, we lost 14 firefighters

on Storm King Mountain. The
investigation of these fatalities clearly
showed both psychological and
organizational failures. How did these
failures come about? What can be
done to bring the primary focus back to
valuing people? Trees regrow, houses
can be rebuilt, but the loss of a life is
forever. What has unfolded in the
aftermath is a reatfirmation that people
are first. All else is secondary in
wildland firef ighting.
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The 1994 fire season in which 34 people
died was the.catalyst that brought
together fi refighters, safety managers,
psychologists, and sociologists for the
workshop. Together we discussed the
human side of fighting fires. We
examined firefighters, firefighter crews,
fire management, fire culture, and fire
communities with the goa! of enhancing
the firefighter amid a more highly
resilient organ ization.
The workshop began with four keynote
speakers who discussed new concepts
to give firefighters a Iook into ways to
improve themselves, their interactions,
and the entire wildland fire community.
Kurt Braun discussed the role human
behavior plays in safety and injury, with
emphasis on rislry behaviors common
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Mark Linane (left), Bill Bradshaw, and Buck Latapie discuss the Mann Gulch strategies from
a "human factors" standpoint.
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in the wildland fire environment and how
to change to reduce those risks. Gary
Klein showed how experienced
firefighters used recognition-primed
decision (RPD) strategies and how
experience is crucial for quick, etfective
decisions in a fast-changing, risky
environment. David Hart discussed
cultural attitudes that can enhance or
hinder firefighter safety and
effectiveness and how training can
make individuals and crews more
resilient to failures. Finally, Karl Weick
introduced insights from high reliability
organizations that help improve
communication, leadership, group
structure, and sensemaking, which in
turn decrease stress and the chance of
catastrophic errors.

That afternoon and the following day, the
workshop experts discussed f iref ghters,
firefighting, and the fireground, and
explored the interconnections,
emphasizing what was working or what
was not. Possible solutions were
discussed. The third day participants
took the discussion into the field with a
trip to Mann Gulch. The fire scenario
was reviewed where it happened,
including how people interacted with
each other, the decisions that were
made, and how events unfolded in an
increasingly risky, changing environment.
lnsights not found in original reports
were put forth to explain how and why
13 firefighters died on the Mann Gulch
Fire. These new insights from a
psychological perspective show that
analysis and conclusions depend upon
the experiential bias of the investigator.
The Mann Gulch experience
invigorated the participants. The fina!
two days were spent exploring
solutions and developing both !ongterm and short-term recommendations.
i

\

The goal of the workshop was not to
come up with quick solutions. Rather it
was to explore the human issues of
wildland firefighting and recommend to

r-

fire management corrective actions that
would have lasting etfects. As with all
explorations of human behaviors, the
complexity and variety of issues was
apparent. But it became clear that a
great deal of relevant knowledge
already exists that other organizations
have institutionalized to reduce risk and
improve safety. Before we can use this
knowledge in the wildfire context, we
must establish baselines for relevant
behaviors. Without such benchmarks, we
would have no precise way to measure
change once corrective changes are
implemented.
It was quickly apparent in our
discussions that fire agencies are not
routinely collecting and analyzing data
that would give us a good idea about
the current behaviors of wildland
firefighters. We don't even collect
crucial near-miss information on the wide
variety of risks inherent in firefighting.
We only do a good job of recording
fatalities, Ensely (1995), but this
strongly biases our view of normal,
routine behaviors. Such a narrow focus
precludes warning trends that would
become apparent in an analysis of
near-miss situations. Therefore,
workshop output depended on the
experience level and ability to recall
relevant information gathered in
workshop discussions, but for purposes
of future discussion and corrective
actions, the information is grouped into
the following three main areas.

High Reliability
Organizations: A Vision
for Fire Reorganization
The wildland fire community should
reorganize using High Reliability
Organizations (HRO's) as a model.
Examples of HRO's are nuclear power
plants and aircraft carriers.
Characteristics of HRO's include
(Rochlin 1993):

*

The activity or service is inherently
complex in that tasks are numerous,
differentiated and interdependent.

*

The activity or service meets certain
social demands that require
performance at the highest level of
service obtainable within present
safety requirements, with both a
desire for an even higher level of
activity and a penalty (explicit or
implicit) if service slackens.

*

The activity or service contains
inherent technological hazards in
case of error or failure that are
manifold, varied, highly consequential,
and relatively time-urgent, requiring
constant, flexible, technology-intrusive
management to provide an
acceptable level of safety to operators,
other personnel, andlor the public.

'As stipulated at the outset, the
organization must not only meet

*

A broad vision of how to reorganize
wildland firefighting based on insights
from High Reliability Organizations

service and safety goals
simultaneously, but also must be
perceived to have done so."

(HRO's).

*

A specific reorganization of lncident
Management Teams and fire crews
along crew resource management
(CRM) lines.

*

Better assessment and feedback for
all wildland firefighting activities.

Although fighting wildfires is not as
technologically complex as classic
HRO activities, the management issues
are similar, particularly in the urban
interface and prescribed fire arenas.
The yardsticks to determine a wildland
fire HRO's reliability and etfectiveness
could include the following (Creed and
others 1993):
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From whose perspective is effectiveness or ineffectiveness judged?
. Management . OSHA

.
.

*

Firefighter
Politicians

On what domain of activity is the
analysis focused?
. Safety
. Training

burned
. Houses saved
. Accidents
. Near misses
. Acres

*

. Public
. Media

. Cause and etfect
. Decisionmaking
. Sensemaking

What level of analysis is being used?
.lndividual behavior . Baseline
. Crew behavior . Culture

What is the purpose for assessing
effectiveness?

. Error reduction
. Promoting safety
. Determining causal relationships

*
*

What time frame is being employed?

. Short term

.

Long term

What types of data are being used for
evaluating effectiveness?

. Error rates
.lncidents

. Compliance
. Safety checks

. Accidents

*

What is the referent against which
effectiveness is being judged?

Crew resource management (CRM)
focuses on behaviors of crews.
Adoption of CRM training and cultural
changes has dramatically reduced near
misses and accidents in the airline
industry. Most of the organizational and
interactive behaviors that are part of
CRM are relevant to the entire wildland
fire community.
CRM focuses on honing seven skills:
situationa! awareness, mission analysis,
decisionmaking, communication,
leadership, adaptability, and
assertiveness (Prince and others 1993;
Frantz and others 1990).

. OSHA standards

. Similar organizations
ln analyzing the safety culture in
HRO's, the factors and their
contributory weights were (Koch 1993):

Factor

Percent
explained
by factor

Accountability/Responsibility
Adaptiveness/Responsiveness

Openness/Cooperation
Hazard awareness
lnquisitiveness/Searchfordetail
Role clarity
Maturity

23.2
16.3
15.4
14.2
13.2

9.7
8.0
100.0

4

*

Effective communication primarily
depends upon the clarity, quality, and
timeliness of the message.
Miscommunication has been a
causalfactor in many accidents.

*

Leadership skills include delegating
tasks, providing feedback, promoting
crew motivation and cohesion-all in
an atmosphere that fosters openness
by allowing crew members to present
alternative views without fear of
criticism. The most effective leaders
take an active role in involving the
entire crew in a team effort, discussing
interactions required for the tasks,
and clarifying norms and roles.

into taskwork skills and teamwork skills.
Taskwork skills include: situationa!
awareness, mission analysis, and
decisionmaking.

*

Situational awareness is the
perception of what the fire is doing
and what you are doing in relation to
the fire and your goals. lt involves an
awareness of fire behavior and
terrain and the ability to predict where
the fire and you will be in the future.
This skill depends both on individual
perception and sharing it with the rest
of the team.
Mission analysis involves organizing
and planning. lt involves breaking the
mission down into subtasks, assigning
priorities to these subtasks, and
monitoring completion until the
mission is over. lt begins with an
organized briefing and clarifies
important issues related to the mission.

Decisionmaking involves deciding
which decision model is most
appropriate for firefighters, such as
Recognition-Primed Decisionmaking.
It also involves training firefighters in
decisionmaking and using it under
simulated stressful conditions.
Decisionmaking includes collecting,
integrating, and implementing
information for the most effective task
performance.

Teamwork skills include: communication,
leadership, adaptability, and
assertiveness. Communication and
leadership involve at least two people,

These seven skills can be divided

*

. Agency standards

*

Using the Crew
Resource Management
Model in Fire

. Attitudes

. Longitudinal

*

While HRO's depend more on
technological controls than wildland fire
agencies, the process of looking at their
organizational structure is relevant.

*

Adaptability refers to the ability to
change behaviors during a fire to
react to changing conditions and to
other crew members. lt refers to
trying new behaviors when old
behaviors are no longer etfective.

*

Assertiveness is necessary to help
individuals who may feel intimidated
by a person's position or fire
experience. lt assures that
everyone's special knowledge will
become group knowledge.

Communication and leadership involve
at least two people, whereas
adaptability and assertiveness are
more individual characteristics.

^,
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v
Components of the CRM
Taskwork Skills as They
Relate to Fire (Prince and
Salas 1993)
Situational Awareness. ldentify problems/potential problems
. Recognize the need for action
. Attempt to determine why
discrepancies exist with information
before proceeding
. Provide information in advance
. Demonstrate ongoing awareness of
fire assignment status
. Demonstrate awareness of your own
task performance
. Note deviations

Mission Anatysis. Define tasks based on fire assignment
. Structure strategies, tactics, and

. Acknowledge communication (okay)

. Repeat information
. Reply with a question or comment
. Use nonverbal communication
appropriately

Leadership. Determine tasks to be assigned
. Establish procedures to monitor and
assess the crew
the crew members of fire
assignment progress
. Verbalize plans
. Discuss ways to improve performance
. Ask for input; discuss problems
. Tell crew members what to do
. Reallocate work in a dynamic situation
. Focus crew attention to task
. Provide a legitimate avenue for dissent
. Provide feedback to crew on
performance

. lnform

objectives

v

ity-

. ldentify potential impact of unplanned

Adaptabi I ity/f lexibi

events on a fire
. Critique existing plans
. Devise contingency plans
. Question/seek information, data, and
ideas related to fire plan

. Alter fire plans to meet situation

Decisionmaking. Cross-check information sources
. Anticipate consequences of decisions

. Use data to generate alternatives
. Gather pertinent data before making a
decision

. Evaluate information and assess
resources

. ldentify alternatives and contingencies
. Provide rationale for decision

Components of the CRM
Teamwork Skills as They
Relate to Fire
Communication. Use standard terminology
. Provide information as required

. Provide information when asked

I

demands

. Alter behavior to meet situation
demands

. Accept constructive criticism and help
. Step in and help other crew members
. Be receptive to others' ideas

Assertiveness-

. Advocate a specific course of action
. State opinions on decisions and
procedures even to higher-ranking

crew member

. Ask questions when uncertain

. Make suggestions

. Raise questions

about procedures

This enumeration of examples under
each of the seven CRM skills clearly
shows the similarity in requirements for
success between the cockpit and the
fireline. Both place a premium on
individuals operating as close-knit
teams. Because of this similarity, CRM
research data and training courses can
be readily tailored to wildland
firefighting.

Assessment and
Feedback
Assessment and feedback are essential
for effective individual, team, and agency
success. That is why assessment and
feedback are such an important part of
both HRO's and CRM. But within the
Federal wildland fire establishment,
assessment and feedback are used so
seldom that the workshop singled them
out as the third area of major concern.
Throughout the workshop it was evident
firefighters are being sent conflicting
messages from a variety of sources:
political oversight, the agency, the
public, and the fire organization. Most
firefighters feel the task of putting out
the fire is primary and concern for their
safety is secondary. Despite claims to
the contrary, safety is not yet the
number one priority.
Firefighters want to be safe and avoid
injury, but there are times when the
demands of the job obscure safe
practices. To deal with these instances,
firefighters need to be equipped with
better situational awareness and
decisionmaking skills. And they need
feedback about how they are performing
these tasks. lndividuals and crews
seldom receive feedback. But without it,
there is no way to measure performance
improvements. Assessment is needed
at all levels of the fire organization to
establish a baseline for policy, attitudes,
and behavior. As changes are
implemented, measurements can
determine results. Feedback at all levels
is crucialfor achieving positive changes.

. Ask for clarification of a
communication

. Make no response (negative)
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Dave Thomas points toward Wag Dodge's escape fire while Ted Putnam and Dave Turner consider his analysis.

he first three days focused
primarily on determining where
the fire community is
organizationally, where it should be
going, and how the needs of both the
firefighters and the fire organization
could be brought into closer alignment,
with safety the first priority. Workshop
participant inputs were organized into
three areas: (1) reorganization strategies
for fire agencies based on HRO's; (2)
fire management !ncident Management
Team (lMT) and fire crew reorganization
using CRM as a model; and (3) better
assessment and feedback. The fourth
day focused on future organizational
changes, studies, and training that
would move safety to the forefront and
improve firefighter attitudes and
effectiveness.

Fire Organization and
Culture
*

6

The wildland fire agencies should
compare themselves with HRO's and
use research results to improve the
agencies.

*

Fire crews should be organized using
relevant CRM concepts for improved
safety and effectiveness.

*

There is a need to clarify management
and public expectations of firefighters.
Management and the public need to
be more realistic in their expectations
of the fire community. We should not
feel pressured to do more while
resources continue to dwindle. We
cannot always do a good job with
what we have now, and the situation
is getting worse. There are too many
conflicting messages about safety
first versus getting the job done.
. Maximizing forest growth means
more severe fires in the future.
. Often politicians and the public
exert pressure to go all out to save
homes in the interface.
. Unqualified personnel are making
firefighting unsafe. This includes
inexperienced EEO, downsizing
laterals, and others who have not
worked their way up in the fire
organization with a combination of
training and experience.
. Lack of financial and position

A

incentives to keep experienced
firefighters in the organization.
. We taught the public we should and
can control allfires. Now they expect
us to fight all fires with people,
planes, helicopters, and retardant.
This has led to higher cost fires and
more risk taking in the sky and on
the ground. There is a real need to
re-educate the public about allthe
issues of fire management. We
need to return to a more natural
view that all fires are not stoppable
in the same sense that we cannot
stop hurricanes, earthquakes,
floods, and other natural events.
. Management needs to redefine
"success" and 'Tailure" in firefighting,
together with priorities and
consequences. Evaluate all
messages against agency goals
especially the goal of safety first.
Eliminate miscues.

*

lt is easier to modify behavior than
attitudes. Changing attitudes occurs
after a 3- to S-year effort. Attitudes
need to be exemplified in behaviors.

A
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*

Agencies are not well organized to
handle extended initial attack and
transition fires, where most fatalities
occur.

*

The current fire culture does not foster
respectful interaction. !f a fire is going
to blow up, is it culturally acceptable
for anyone to voice an opinion? Do
allfirefighters have the courage to
raise this point? All firefighters
should be allowed to verbalize their
fears. Firefighters should be given
situational assessments in a respectful
context. When the situation is unsafe,
they should also be allowed to pul!
back without loss of respect or threats.
There is a need for organizational
clarity on factors involved in not
engaging or disengaging, and when
these factors align to result in action
to pull back. Some crews and crew
supervisors have a good, experiencebased comfort level for when to pull
out, whereas others do not.

*

Firefighters need to be responsible
for their own destinies and help work
through the "more with less" period. lt
wil! be worth it in the long run.

*

We need to identify constants
between firefighters' attitudes and
management, and identity firefighter
rituals" norms, values, etc.

*

There is a critical organizational need
to rebuild a sense of community from
the top down and the bottom up,
because it seems to be disintegrating
now. lf it takes up to six weeks for
crew cohesion and trust to develop,
are people and crews really
interchangeable as managers
presume? Are there better ways to
accelerate cohesion and trust?
Continually emphasizd the fact that
the humanity of the fire community is
far more precious than any other
resource. Remove barriers and
inconsistencies between cultural
expectations and actual practices.
Promote better cohesion.

*

Cultural ditferences between groups
of firefighters:
. The public and firefighters promote
group images that pressure "elite"
groups to "aim to please" and "!ive
up to expectations."
. The group culture atfects risk taking
and decisionmaking
. More respectful interactions are
needed to bring expectations into
line with capabilities, for a better
sense of community.
. Management and !MT's need to
take group ditferences into account.
. Elite crews need to feel that they
are allowed to back down from
risky, unsafe actions without any
loss of respect.
. Crews of different racial mixes have
unique cultural concerns.

.i. What is controlling fires about? What

are we trying to do? Who is making
sense out of allthis{ire
management? Firefighters? Are we
on the same mission? Whose vision?

*

Are rational models of fire
organizations synchronized with the
informal work culture?

*

Worsening organizational strains
include mixing personnel, declining
experience levels, uncertainty of
experience, under-funded training,
downsizing, then placing laterals and
EEO personnel with little or no
experience in high responsibility fire
positions.

*

Too many red-carded personnel do
not have the expertise indicated by
their cards and positions on fires. As
a result a mistrust of all individuals is
growing, and this in turn is a mistrust
of the organization. There is an "us"
versus "them" attitude between
firefighters on crews versus IMT's or
FMO's and dispatchers. Most of the
training opportunities, hence higher
red card ratings, go to PFT's as
opposed to seasonals who have
considerably more fire experience.
Filling fire vacancies with engineers,

foresters, and EEO candidates rather
than seasonals further undermines
the experience base, and it is getting
worse. Creating unsafe managers
through hiring practices flies in the
face of upper level management
pronouncements about safety fi rst.
These "new" fire managers who do
not see the big fire picture often are
overzealous micromanagers. The
agency needs to take a hard look at
qualifications of FMO's and
dispatchers. They need CRM type
training to better size up situations,
make good decisions, and
communicate the outcomes in an
open, two-way atmosphere. There
are too many incompetent people on
the fireline. The red card system is
failing, which puts more firefighters at
risk. New evaluation processes such
as "hot-seaf' simulations, panel
reviews, etc., are needed for key
decisionmaking fire positions, to
eliminate the possibility of one person
being able to sign off another in a
"buddy system" because of perceived
pressure or because the organization
needs them. The rating system must
be consistent throughout the nation
and between agencies.
.;. Management needs to stop talking

and promote actions that foster real

changes in the organization.
Policymakers could use
decisionmaking and situational
awareness training.

*

Working safety is a naturat outgrowth
of clear, effective management and
leadership. lt is the result of actions,
not words.

*

Most of the fireline firefighters are
seasonal employees. What is the best
way to organize, train, and acculturate
them for the future benefit of both
them and the fire community? There
may be real benefits to bringing them
on two weeks before the start of the
fire season to foster safety training
and cohesion. Currently, most

f-- -,-/
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the organizational support to achieve
that level. The agency has made fire
suppression number one, and this
needs to be changed so PeoPle are
number one.

recognition goes to Permanent
employees. More recognition of
seasonal employees and their value
to the program is needed. Better
incentives for seasonal workers
would promote safety and learning.

FMO's and managers.
Overdependence on firefighting as a
collateral duty has diluted the
professional firetighter base.

*

+ There is an agency failure to follow

*

*

Organizational defensive behaviors
are leading to unsafe practices. When
investigation teams or managers
cover up the causes of accidents and
near misses, no learning takes place
for the individuals or the organization.
There is a need for forthright
information and open discussion at all
levels of the fire communitY.

up to see if objectives, training, etc.,
actually accomplish their goals. Often
management sets things in motion
without any idea what etfect it
produces in the field. Without
feedback the organization does not
learn.

*

Psychologically, there is more
pressure on firefighters to put the fire
out than to do it safely.

* There

appears to be too many fire
orders and watchouts. A formal
content analysis study may be able
to reduce these guidelines to a few
key ones such as LCES (Lookouts,
Communications, Escape safetY
zones) that then should be prioritized.
lf some should never be violated, no
matter what the circumstances, then
they should be identified. Some fire
orders and many watchouts are
routinely disregarded. This is
necessary at times to accomPlish
some fireline tasks and can lead to
violating orders that are not just
guidelines. When an order is violated
and it works out okay, this can lead
to more future violations. There is a
general feeling that you must violate
some, but that can get you in trouble
when you string them together. Need
to Iook at allthe orders, watchouts,
LCES and reorganize them for
maximal clarity, minimum rules with
clear direction from management, then
enforce them routinely. Since
attitudes and rules do not alwaYs
predict behaviors, who is responsible
for oversight and ensuring
compliance?

*

I

The agency should reorganize to
support the firefighters and maximize
their potential. The firefighters want
to perform at a high level and need

*

*

Fire managers, IMT's, and fire crews
should periodically shut down their
entire operation for a day, especially
after near misses or accidents. Stop
doing normal routines and reassess
targer goals. Groups need to focus
on what is going right and what is
going wrong. What is the worst that
can happen, and what can be done
about it. Organizational shut downs
can be valuable learning experiences.
Agencies should encourage more job
swapping for one year or one fire
season. Examples would be hotshoU
smokejumper or FMO/hotshot swaps.
We could also have a safety otficer,
FMO, or dispatcher shadow a hotshot
crew or be shadowed by a hotshot.
This would help bring down barriers
and create a true community feeling.
The long-range forecast is for a period
of cooler fire seasons. This is coming
at a time of accelerated skil! erosion
of fire personnel, fewer FTE's and
declining training dollars. As
prescribed burning increases tenfold,
the "classroom" should be moved to
the burn site. OJT needs to be
incorporated into the prescribed burn
process.

compromising the safety of the rest of
the crew. This problem is especially
disturbing when supervisors are less
fit than their crews.

Fire Managment,

lncident Management
Teams, and Fire Crews
in a Crew Resource
Management Context
Situational Awareness
(Size-up)
* Basic situational awareness is highly

s

dependent upon good information,
skill, and experience. lt is one of the
most difficult skills to master and is a
weakness in the fire commulity.

*

Although basic subskills are taught in
various classroom courses, little is
done to see if the overall skill has
transferred to the fireground.

*

Most firefighters possessing situational

awareness demonstrate declining
performance as the fire accelerates.
This indicates a need for simulation
training in faster paced
decisionmaking, to facilitate quick
size-ups that keep pace with the fires.

*

With lower tempo fire situations, we
have better recall and use rational
processes for assessing our situation.
With high tempos, rationa! processes
are too slow. We need recognitionprimed decision (RPD) skills that come
primarily through years of experience.

*

The focus here is more on
sensemaking than decisionmaking.
Sensemaking (Weick 1995) is

e There is a need for more FTE's and
career tracks for key firefighter
supervisory personnel in order to
promote better experience levels and
provide a more professional nucleus
for supervising seasonal hires. A shift
should be made to more tenured
firefighters as opposed to more

Type I crews should have common
physica! fitness requirements.
Current standards are too low, and
the poorer fitness levels of a few are

T
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observing or creating patterns as we
experience reality. These conceptual
expectations form the basis to
comprehend, explain, attribute, and
predict events. lt is experience driven
rather than a logica! decision process.
When expectations are disconfirmed
an ongoing activity is disrupted and
then sensemaking is the process of
coping with interruptions and
surprises. lt is the process of making
things sensible.

*

\

*

*

*

rapid.

*

*

*

\-./

During OJT, situational awareness
needs to be an expected, formal
action and made public to others or
written down. Then feedback should
be used to compare predicted versus
actual results to improve predictive
skills. Otherwise, we tend to revise
our past predictions to fit what actually
happened. This latter process actually
makes us worse at predicting future
events. Later, under high-tempo
conditions, this skil! will be fluid and

*

Part of the process of understanding
situational awareness is to ask what
are the adverse effects of incorrect
size-ups.
Does the local FMO or dispatcher
accept your size-up? Do they give you
allthe resources you order? Are the
resources timely? How does your
situational awareness compare to
theirs? Do they advise you of resource
status, recommend alternatives, and
assess consequences?
Situational awareness is critical for
making decisions on whether or not
to fight the fire and later on whether
to stay engaged or disengage from
the fire.

*

The higher the tempo the more often
you need to perform another
situational check.

*

When any significant event changes,
then another situational check must
be made. When situational checks
.become too frequent, this is a cue to
consider disengaging.

Whenever you become unsure of your
situational assessment and vacillate
over various inputs then "safety first"
directs you to assume the worst
because people tend to underestimate
the severity of situations. For example,
if you are vacillating between whether
the situation is severe enough to order
retardant, then order the retardant.
Part of situational awareness is to
have a clear understanding when you
are getting in over your head, when
the situation no longer makes sense.
Then it is time to call for more
resources or to pul! out.
There should be a requirement to
communicate revised size-ups among
crews, FMO's, and dispatch every "x"
hours, depending on fire danger and
time of day.
ldentify situations requiring heightened
awareness such as extended initial
attack, transitions, interims until
resources arrive, urban interface, the
actua! arrival of the resource, and
interims after accidents or near
misses.

*

May need a checklist of factors to
consider when sizing up a situation
so no factor is missed. As a minimum,
LCES should be included. Discuss
emergencies, what are the early
warning signs and what to do if they
occur.

*

Part of situational awareness should
include giving good briefings and
debriefings that communicate a!l the
essentialfacts. This becomes the
basis for the situational awareness of
other firefighters. There shoutd be
standard briefing practices that are
given and expected. Briefings should
be face-to-face whenever possible.
Ask questions to see if the essential
content of the briefing has been
understood.

-r.

A pr€-accident situational awareness
would be to run through atl known and
suspected risks associated with a fire.
This initial information becomes a
checklist to consider once you get to
the fire.

*

Need a good sense of time. How long
do certain actions take, how long until
resources arrive, and how long to
shadow during transitions?

*

Situational awareness cannot be
mandated. We need people to be
thinking, discussing, and observing
constantly for most etfective use of
this skill.

*

Consider using the Campbell danger
rating system or one like it for
formalizing situational awareness
and the language to communicate it
to others. Need a system that teaches
inexperienced firefighters to size up
fires the way experts do. The same
system should be used by the lncident
Commander (lC), FMO, and dispatch
for maximal information transfer.

*

Part of situationat awareness is
knowledge of safety and deployment
zones, escape routes, and escape
time. This must be planned and
communicated to all firefighters.
Emergency actions must be well
practiced and understood fqr them to
be available and effective when
needed.

*

Situational awareness should include
the fire, other people and resources,
and a periodic internal check, and
how al! these interrelate over time.

*

What are situational awareness red
flags?
. Change-large, unexpected, faster
rate
. Expectations not met-resource
changes, times
. People not communicating
. Stress-various stresses are
additive

^*

*

*

FMO's at the district, forest, or area
level must develop clear criteria for
determining when they are in severe
or extreme fire danger. Then they
must warn against business as usual
and function in a high-temPo mode.
They must communicate the situation
to local and nonlocalfire personnel.
Dispatchers, FMO's, coordination, and
resource allocation centers must
develop clear criteria for determining
when they are in over their heads and
then call for help. The process and
criteria must be in place before the
need, then reviewed weekly or daily
as the fire season progresses.

*

Judgment of safety margins, patterns
of cues that signalthat risk is too high,
must be carefully trained before the
assignment is accepted or crews
deployed. lt is easier to avoid than get
out of a bad situation. The judgment
can be refined to reflect changing
conditions to determine when the
safety margin has been gradually
reduced to a point where it is
unacceptable. Gradual reductions are
particularly difficult to observe.
Training should ensure breakpoints
are overlearned for improved safety.
Breakpoints involve the rapid
recognition that the situation has
become untenable and, rather than
cope and adjust, it is time to radically
change the game plan; survival has
become the number one priority. This
includes learning to abandon firelines
that were built at considerable cost of
etfort.

Mission Analysis
*

*

Mission analysis tends to work well
except for extended initial attack and
transitions, and during interims before
resources arrive, etc. ln these
situations environmental changes are
occurring faster than strategies,
tactics, and tasks can be changed to
try to keep the mission on track.

*

Mission analysis also inctudes
awareness and knowledge of when
the mission can no longer be
accomplished safely. Do not start, or
disengage as appropriate.

lt is useful to project a likely situation
and a worst plausible situation, then
build a plan that can survive the worst
plausible situation and can also work
effectively for the likely situation.

*

briefings. Then the larger tactics are
broken down into specific tasks, task
assignments are made, tasks are
monitored, then tactics reassessed.

Mission analysis begins with overall
fire strategies and tactics, situational
awareness with size-ups and
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Decisionmaking
*

Different decisions necessitate
ditferent models. A rational model
looks at strategic decisions and
therefore prescribes best tactics.
Naturalistic models look at decisions
under stress with minimal response
times and focus on making sense of
the situation and taking rapid action
to alleviate problems. RPD is a
naturalistic model. Firefighters need
training with both models and
guidelines that help determine when
each model is better.

*

Current firefighters receive little or no
training on decisionmaking skills.
Firefighters need to recognize a need
for balance between individual
decisionmaking and group
decisionmaking. They need training
on how situations, stress, other people,
and groups atfect their decisions, and
on aids for clear decisions. They need
to discriminate between sensemaking
and decisionmaking.

a lt is crucial for overall mission success
to explain the mission to the crew,
explain their individual parts, then
allow them a chance to ask questions
and clarify the mission. lt involves
both briefings and debriefings. End of
mission debriefings are important
learning processes for transferring
knowledge and learning.

*

*

Mission analysis must take into
account LCES and be ready to
implement alternate plans when
current plans fail. Complications occur
with mixed resources, indefinite
resource arrival times, and
unexpected fire behavior.
Each team member must have
appropriate training and knowledge
to accomplish a specific task. Mission
analysis must clarify roles and ensure
each person performs a role, yet
interacts well with people or crews
they border. When the mission
changes, the people may need to
make role changes quickly. The more
risk or faster the tempo, the more
supervisors must pay less attention
to specific work tasks and more
attention to the big picture and
oversight supervision. At some point
everyone must switch to emergency
roles where escape becomes paramount and all individuals stop ordinary
ac-tions and focus on supervisory orders.

*

Training needs to be specific to the
job. Firefighters need to make tactical
decisions, and managers need to
make organizational decisions.

*

Factors in decisionmaking:
. Decision point or branch
. Errors
. Does person have prerequisite
skills?
. Biases
. Cultural differences
. lntelligence differences
. Reliability of the information

.3.

Need to study decisionmaking in
crews, operations, and IMT's. Training
should be group specific. Some
positions, such as division and crew
superintendents, may need more
than one type of training due to
variable roles.

*

Currently there is no clear sense of
what is expected of firefighters.
lnstitutional messages are conflicting,
so decisions are not always
consistent with management

s'
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expectations. Firefighters are asked
to take risks, fight fire aggressively
but safely. Where is the boundary
between risk and safety. Who
decides on where the boundary is:
management, !MT, crew supervisor,
or individual firefighters?

*

is tired or
stressed out and is making crucia!
decisions
. Person won't talk or is hostile
. Cocky, overconfident individuals
. Group polarization
. Declining communication and
feedback; supervisors are reluctant
to ask for help
. lt is unclear who is in charge of the
"big picture"
. Group consensus without sufficient
information

*

a bare minimum. They should be
grouped into never violate, transgress
with extreme caution, and watch outs to
avoid. lf allthese aids are only
guidelines, then we should not criticize
firefighters who do not follow them
perfectly and accept that they made the
best decision given their experience,
training, and awareness level. Putting
them in order of priority would help.
lf we adopt a rule "safety first," then it
must be reflected in alldecision aids or
at least be the top priority.

*

lnternal Watch-outs

. Physical fatigue
. Mental stress
. Fear/Anxiety

. Tight stomach muscles
. Action tunneling
. Want to speak out but don't

. Overconfidence, confidence
increases

. Decisions made without feedback
. Situation ambiguous or doesn't
make sense
. Microsleeping
. Changing belief to match action
. Accepting increased risk
. Recent family problem
. Organization or individual distrust

Stress affects decisionmaking by:
. Lowering awareness
. Lowering concentration or ability to
focus
. Making it harder to access long-term
memory
. Locking us into repetitive, habituated
behaviors
. Focusing more on task, working
harder, and ignoring environment

*

There is a crucial need to study
factors involved in deciding whether

line of command

A factor analysis would reduce these to

t)

*

. Other person/crew

* There is a need

to do a factor analysis
on allthe decision aids currentty in
vogue:
.10 Standard Fire Orders
. 18 Watch-out Situations
. 5 Common Denominators
. 4 LCES
. 10 Downhill/lndirect Line
Construction Guidelines
. 9 UrbanMildland Watch-outs
SO total

lntrapersonal/crew watch-outs
. Two inexperienced persons in direct

Management Watch-outs
. You don't receive resources or the
dispatchers argue about what
resources you need
. Resources will be late arriving
. Politicians are in the area
. Multiple agencies are involved
. Dispatchers/FMO's keep track of
things in their heads rather than on
paper
. Norms for radio discipline are loose
. Agency is reluctant to ask for help
. Administrators are getting on-thejob training
. Administrators say keep it simple
. When overheads are unknown or
tough to find
. Dispatchers are more concerned
with homes than firefighters
. News media are in the arqa
. Tensions and conflicts exist before
the fire season

Stresses that interfere with good
decisionmaking include:
. Anxiety
. Sleep loss
. Frustration . Vibration
. Hunger
.
.
. Cold
. Time pressure
. Heat
. Fluid loss . Time of day
. Drugs
.lncentives
. Punishments
. Fear
. Personal problems
. Anger
Sfresses are additive!

to engage or disengage a fire. This
includes initial attack and standard
fireline duty. This whole area is vague
to firefighters.
. What objective factors are involved?
. What subiective factors are
involved?
. What is official agency policy?
Rules take pressure off individuals.
. What rewards and punishments
atfect the decision?
. Where is the boundary between
safety and normal, risky,
aggressive firefighting? How narrow
is the margin of safety?
. After difficult engagement decisions
are acted upon, we need to follow
up with good feedback and
debriefing, then use the incident to
improve decision factors.
. Must use a common language so it
can be discussed more accurately.

*

Should agencies enforce the use of
LCES at al! levels? Needs to be top
to bottom, bottom to top. lf
institutionalized, LCES would be part
of every briefing on the fireline, as
well as for the lMT, FMO's, and
dispatchers.

*

Can LCES be an absolute, never

.3.

Noise
Alcohol

violated? What are safety zones if a
spot fire is in the middle of a S-square-

mile brush field? Do you need a
lookout? Or does the procedure that
says to discuss fire in relation to
LCES become the basis for
situational awareness on which to
make the decision to engage?

r- --l
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*

Making decisions without feedback
shouts watch out. The tendency is to
be overconfident when feedback is
weak. No learning without feedback.
Should give feedback to others and
expect it from them.

*
Explore types of decisions and when
they are made. When are most crucial
decisions made? Do we make them
in an active or reactive state? lf much
information is being processed, is the
information reliable, timely, and
necessary? Are inputs assumed or
is a checklist used?

*

*

Consider adoption of the Campbell
danger rating system or one like it to
foster better decisions.

*

Currently, there is no training to teach
you when you're in over your head.
Usually, by the time it sinks in, your
safety has been compromised.
Tendency is to hang on too long
because it is admitting defeat if you
do not. There needs to be more
agency direction here to take pressure
off the individual. Need training to
recognize cues and early warnings to
pu!! out or to ask for more resources
before the situation becomes
desperate. FMO's, dispatchers, and
others need to monitor fire activity and
assume a more active role in these
decisions from a position of mutual
respect with the lC.

*

*

*
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trust

. Temporary employees have a hard
time communicating upward

. Need nonthreatening method to
Factors atfecting whether to engage
or disengage:
. Fire resources committed
. Fire resource timing
. Risk assessment
. Fire behavior-actual and expected
. Urban interface
. Public pressure
. Political pressure
. Value of resource you are protecting
. Recognized options
. Clear management guidelines

Functions and Problems (Kanki and
Palmer 1993)
. Functions
-Provides information
-Establishes interpersonal
relationships
-Establishes predictable behavior
-Maintains attention to task and
monitoring
-ls a management tool

communicate personal experience
level. Try to communicate face-toface as soon as possible.
. Need for more dialogue when people
first meet, even if on radio, as this
reduces the number of words
needed for effective communication
later as the people better
understand each othe/s point of
view.

*

Story telling is an etfective method for
communicating agency values and
lessons learned.

*

Essential to have a common
language (English), common terms,
and common expectations (size-up
and LCES) to convey more
information in less time.

*

Need for training, especially
supervisors, lMT, FMO's, and
dispatchers on interacting more
effectively and removing mistrust and
communication barriers. Need
language and training to resolve
differences of opinion as opposed to
avoidance or going around someone
we have difficulty with.

*

Everyone in the fire community needs
to talk and interact more with their
counterparts both during the fire
season and otf season. This will reestablish a feeling of fire community
and trust and improve
communications when the tempo
increases in severe fire seasons:

. Problems
-Lack or misinformation
-lnterpersonal strain
-Non-standard, unpredictable
behavior patterns
-Loss of vigilance, situational
awareness
-Lack of or misdirected leadership

*

(i.e.,

hotshots)
. Better between people who know
and trust each other
. Hard during transitions; need
guidelines
. Need more skilltraining on
maximizing information with fewest
words
. Need to foster a cultural attitude of
respectful interaction to promote

lnformation occurring close in time
tends to be automatically linked
together even when it is unrelated. Be
aware of this when making decisions.
When unsure of information, request
clarification. Also be carefulabout how
you put information together to brief
others.

Communication

When there is a difference between
expectations/beliefs versus action, we
change our expectations and beliefs
to fit our actions. lf we are trying to
foster new expectations such as
"safety first," then we need to use
incentives to reinforce the
expectation and use feedback to
correct inappropriate actions.
When a group of risk takers is put
together, the group willtake more risks
than any individualwould take alone.
This and other factors associated with
risk taking need to be incorporated
into the decision process. Even the
way you think about risk affects risk

. Better between similar crews

taking. Wh6n we talk about saving
something we are more conservative
in taking risks. When we talk about
losing something we wil! take greater
risks.

Communication on the fireline
. Good within a crew but not between
crews

f

f
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*

*
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Greater information flow up, down,
and across improves everyone's
experience and competency. This
process takes years to develop. We
should start now, stay enthused, and
expect change over a longer period
of time.
Need for open dialogue when
problems occur. Discuss and manage
problems while they are sma!! and
less emotional. lf you're thinking it,
express it out loud.
Firstline supervisors set the tone for
communications. Agency must send
clear signals to supervisors
concerning their responsibility to
promote open, two-way, respectful
interaction. Supervisors should lead
crews to avoid emotional-laden topics
until mutua! respect and crew
cohesion have formed. Supervisors
should clearly communicate expected
norms of behavior, then use
incentives and feedback to ensure
compliance. Crews and individuals
want cohesion and trust if it's allowed
to develop naturally.

questions about why their size-up or
the leader's size-up was on or otf
target. The leader should quiz crew
members, who in turn should quiz the

*

*

ln times of declining budgets and
training dollars, a crew leader must
take the classroom to the field on the
job.

*

On initial attack and transition fires, it
is not always clear who is in charge.
When authority is delegated, the chain
of command should be clear to all
firefighters. Official transfers should
be face to face and signed in diaries.
lf a leadership change occurs on the
fireline, the change should be relayed
to dispatch and recorded.

*

tactical language
such as the Gampbell danger rating
system to foster clearer communication of fire behavior, expectations,
briefings, and feedback.

Leadership and Cohesion

*

After a size-up, a good leader shares
the information with the crew.
lndividual crew members are
encouraged to do their own size-up,
determine the outcome, and ask

All leaders must have leadership and
supervisory training, even if their
otficialjobs do not require that skill.
To be a leader on the fireline, you
must be trained. Too often untrained
leaders regress to being regular
firefighters when conditions become
stressful.

*

Leadership is a crucial skill fot
improving firefighter safety. An open,
democratic leader promotes crew
spirit, cohesion, and maximum crew
growth. This occurs through an active
teacher/mentor role to foster crew
knowledge. A cohesive,
knowledgeable, open crew is a safe
crew.

A good leader provides maximal
feedback to the crew to foster crew
learning. The leader shares
experience, training, and knowledge
with the crew.

Leadership training for firefighters is
poor. Being an office supervisor does
not equate to being a leader on the
fireline. We need to determine what
skills a fireline leader needs, then
train people in those skills. Many
problems occur on the fireline due to
assuming otfice rank equates to fire
rank.

.3.

lt is essential for crew leaders to
debrief their crews after each incident.
Leaders should insist on a debriefing
from the IMT or lC and give their own
debriefing to the crew. This feedback
is essentialfor learning to occur.
Leaders should give orders, then
explain them as much as possible.

leader.

€. Need a common

*

*

*

Crew supervisory job descriptions
should be revised to reflect the need
for people who are open and honest,
and who can act as teachers and
mentors as well as being skilled in
leadership and knowledgeable about
fire behavior.

*

All incident leaders need to foster
more intermixing between people and
crews to create an open atmosphere
for sharing experiences and
knowledge. This should be expected
behavior among al! firefighters.

*

ldentity skills needed for effective
fireground leadership, including:

. Command and control practice
. Time and space relationships

. Quick, bullet-type communication
. Stress awareness

. Experience

. Situational awareness and
assessment

. Criteria on when to engage or
disengage

. "Hot-seaf' decisionmaking under
stress for quicker decisions-RPD
type decisions
. Task assignment
. Mission awareness
.:. Leadership training courses should

be mandatory for all lO's and division
superintendents. Courses should be
Marana style (upper leve!) with
simulations under stress.

There is no good system in place to
promote individuals who excel in
fireground leadership. More FTE's
should be set aside to create a
career track for people who exhibit
fireline leadership. They are the
nucleus of the fire crews, and their
experience is essential for safety on
the fireline.
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*

When leadership changes on the
fireground it should be formal:
. Face to face
. Declared to dispatch and entered in
the dispatch log
. Both lCts should sign diary with time
and date of exchange
. Consider other positions for sign off
(in addition to lC's)

*

Leadership, crew cohesion, and
safety are strongly correlated. Open
leadership style fosters better
cohesion and safety.

*

.i.

*

Adaptabi I ity/Flexi bil ity
*

Adaptability skills need to be
addressed. How flexible are wildland
firefighters to quickly change tactics
as environmental conditions change?
Do our crews stay too long at the task
at hand when a new approach is
called for?

*

Need flexibility to keep reassessing
the situation on a routine basis.

The current system for reporting
entrapments is working, but not very
etfectively. Some entrapments are
reported only after long delays, and
some aren't reported formally until
someone follows up on rumors and
pressures a person or crew to fill out
the forms. This system should be reexamined and made more etfective.
Firefighters should not have the
option to fail to report entrapments
without penalty. They should not be
penalized when they do report
entrapments in a timely manner.

* A nei,rr system

*

*

Assessment and
Feedback

should expect leaders to make
decisions and lead them to
accomplish goals.

is definite skill erosion during
light fire years. Leaders should be
heavily involved in prescribed fire to
hone skills.

Good crew supervisors do not focus
on safety but rather on good
superuision, crew cohesion, and work
ethics. Safety is the result.
Supervisors who constantly talk about
safety have more accidents than
those who focus on working
relationships.
A lot is known about crew leadership,
cohesion, and trust, which takes 6 to
8 weeks to develop. lt may develop
quicker for fire crews. !s there a way
to study this and accelerate the
effect?
When people off districts, forests, etc.,
are brought together to form a crew,
they are much more effective and
safer if they spend a day together
getting to know each other before
going on the fireline. This technique
should be further investigated as a
method to speed up group cohesion.
There used to be a better sense of
fire community among firefighters
and managers. Has this sense been
lost or has the fire family become
dysfunctional?
Leaders need to work with crew
members and promote respectful
interactions; encourage their input so
they feel part of the crew. Once
leaders get input, crew members
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must be implemented to
record and track near-miss situations
for al! wildland fire operations. lt
should include all accidents and
incidents, even minor ones. This
baseline information is necessary to
determine where we currently have
problems and if management or
training changes decrease nearmisses, accidents, and incidents. This
system should be modeled after the
airline industry where there is no
penalty for calling in an accident or
near miss when reported at the
earliest opportunity. An open,
nonthreatening system will promote
more frequent and more accurate
reporting, therefore greater safety.

Assertiveness
*

Assertiveness is naturalfor some
firefighters. But for others, it is a skill
that must be learned, then practiced.

*

Leaders of teams and crews are
pivota! in creating a climate that
encourages all firefighters to speak up.

.

..t Firefighters have a tendency to

internalize what's bothering them
rather than speak up about it. We
need to emphasize more externa!
dialogue.

*

*

We also need more assertiveness
between leaders to communicate
their size-ups to others and to discuss
their experience level with others. We
need this exchange so both leaders
perceive the same external
environment as a basis for future
decisions and know what to expect
from the other person based on their
past experience.
Assertiveness is also necessary to
request fire and weather information,
briefings, debriefings, etc., when they
are not given. This includes asking
questions or requesting that someone
repeat information you did not
understand.

*

s

lt would be useful to have trained

individuals or teams go out on the
fireline each fire season to observe
crews and individuals in action. The
information gathered would show
whether training or management
objectives have transferred to the
fireline. IMT and crew members
could be quizzed or interviewed to
determine skills and knowledge.

*

The agencies should require that
leaders reassess their situation every
15 to 60 minutes, depending upon fire
danger. Taking time out to reassess
allows you to determine if new actions
are required. There should be a
formal checklist like LCES.

<s

-)
*

*

Every person in the fire community
and on the fireground needs to
increase communication and
feedback up and down the chain of
command to maximize learning.
Everyone needs to become more
expert at both giving and receiving
feedback.

.3.

Try to teach in the field as much as
possible. lt promotes better learning
and recall because that's where it will
be needed in a criticalsituation.
Prescribed burns are a great
classroom setting.

*

An agency protocol is needed for
briefing each other on our current
firefighting qualifications. The red
card ratings are deceptive and there
needs to be more face-to-face
discussion of qualifications to size up
individuals or crews you will be
working with. That is part of the
overall situational awareness. What
is agency protocol if you fee! the
other person isn't qualified?

Attitudes don't always predict
behavior. So it is important to
determine what behavior is
encouraged or discouraged in the
actual work environment. What are
the rea! consequences for following
various orders. Stories, games, and
videos are three methods of
communicating expectations and
consequences.

*

Small individual AM receiving radios
are a dollar or two. lf each firefighter
wore one, it would be a means for
broadcasting weather, fire behavior,
news, and other general information.

*

Situation checks should be required
within a crew and among crews as a
double check that everyone agrees
with the situational analysis. The
check could follow LCES. Respectfully
discuss differences. When a situation
gets critical, ask the recipient to repeat
the analysis back to you.

.3.

Fire safety officers should do spot
checks on safety equipment and
practices. They can determine what
training has been given and if
firefighters know the basics. They
can ask firefighters to give them a
situation size-up based on LCES and
hazards in the immediate area.

*

Need better, consistent post-fire
debriefings for individuals, crews, and
!MT's. The process should encourage
feedback both up and down the chain
of command.

tt There is a need to explore alternative

*

.-)
*

r

Once entrapments and close-catl
data are analyzed, the facts must get
to individualfirefighters for learning to
take place. This feedback heightens
situational awareness and the ability
to recallthe information if needed.
The individual and crew names can
be removed as long as the key facts
are well communicated.
Firefighters need quality briefings
when they first arrive on a fire. If they
start out behind, they will remember
and process less information in
critica! situations.

*

lndividuals must practice behavior
before it happens automatically.

*

Consider a 1-800 hotline to collect
safety data. lt should be a
nongovernment agency to ensure
higher reporting rate and anonymity.

training and feedback methods:
. lnteractive investigative books
. CD games
. Hot-seat simulations
.1.

MTDC should publish a quarterly
human factors newsletter similar to
Health Hazards of Smoke. Target
allfire safety personnel and firefighting
crews in addition to normal region/
foresVdistrict distri bution.

..t Need

a long-range look at what we
are about and what we do. Need
longitudinal field studies to accomplish
this task. This would make it clear
whether management objectives get
incorporated into behaviors in the
field.

* Are extended initial

attack, transitions,
urban interface, helicopter downwash,
etc., really our most risky, hazardous
situations or is this rumor? What are
the trends and how significant are
they? What are the situations that
cause the most firefighter injuries?

*

Start using computers to move people
to and from fires and while on fires to
eliminate allthe waiting time. Figure
out ways to use down time for training.

*

Greatest safety factor on the fireline
is clear thinking. Look for clues,
analyze the input, and predict. lf you
can't predict, then stand back and
watch what's happening untilyou can
_ predict. Then take action based on
clear thinking.

--l
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igh Reliability Organizations and
Crew Resource Management
models were used to organize
workshop discussion topics. This

appeared to be a successful strategy
because most workshop topics fit the
characteristics cited for HRO's and
CRM. This in turn suggests these areas

are worthy models to pursue as we look
at ways to better organize wildland fire
agencies and fire crews.

s,
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Joseph B. Sylvia's marker cross on a steep Mann Gulch slope where 13 firefighters lost their lives on

August5,1949.
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Contract to have organizational
experts evaluate Fire and Aviation
Management (F&AM) and propose
ways to reorganize it into a high
reliability organization able to
function at a high tempo during fire
season. Evaluate F&AM using the
seven factors presented earlier for
etfective HRO's. Consider workshop
input for organizational change when
evaluating F&AM.

*

Contract to have CRM course
materials adapted to wildland fire
crews and teams. Determine if other
skills are necessary that are unique
to the fireground environment.
Consider workshop input when
modifying CRM for firefighters.
Change name to Fire Crew Dynamics
and Fire Team Dynamics if course
material would be different for
firefighting crews and IMT's.

*
\-

.&

*

t

Study current loss of experienced
firefighters, crew supervisors, FMO's
etc., to determine how to reverse
these trends. Consider more FTE's,
higher pay, and other incentives.
What is the etfect of combining
positions and collateral duties on the
organization?
Otfer more incentives for seasonal
firefighters to return and be better
trained. Consider:
. Bring them on earlier for extra
training
. lncreasing bonus system for those
returning for a third, fourth year, etc.
o Pay for training costs incurred by
firefighters in the otf season when
it is relevant, and they are returning
another year, or give bonus in lieu
of all costs.
Contract to examine allthe fire orders,
situations, etc., to determine if they
can be simplified and prioritized. Are
any of them absolutes? Can what's
left be followed and still put out fires?
Add management, crew, and internal
watch-outs as needed.

Workshop participants eat lunch on top of the ridge where Bob Sallee and Walt Rumsey
escaped the Mann Gulch Fire.

*

Red Card Qualification System does
not work effectively. Contract to
determine what the system is
supposed to do and how to make it
work.

*

Study and formalize guidelines for
engaging and disengaging from fire
assignments. Study real crews and
use content analysis and interview
techniques such as Cognitive Task
Analysis.

RPD model of rapid awareness and
decisionmaking by studying
firefighters in their natural
environment.

*

Adopt common protocol and
language for all firefighting
communications. Consider Campbell
danger rating system for
communicating vital fire inforrnation
quickly and accurately.

*

Develop leadership course(s) for all
lO's and crew supervisors. Determine
type of leadership needed on fireline
and train people accordingly.

*

Develop a family of "hot-seat" style
fire simulators to train and evaluate
CRM skills while in a high-tempo
situation. A good developmental
project could use the same inputs that
allow computer modeling of an actual
fire when relevant data is input. lt can
be used for training when inputs are
chosen and firefighters must make a
response.

€. lnitially develop decisionmaking

examples suitable for wildland
firefighters. Use firefighting examples
to demonstrate how stress and other
environmental and psychological
factors affect decisions. To be
effective, decisionmaking must be
incorporated in all other training
programs rather than, offered as a
stand-alone course.

*

Develop a situational awareness
class and determine critical cues and
how to accelerate training of
inexperienced firefighters. Study the

17
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Conduct longitudinal study on fire
crews to identify relevant behaviors
that increase cohesion, safety, and
productivity. Study whether
management attitudes become crew
attitudes. What factors and activities
speed up the learning process? Are
there sexual, racial, or age factors
involved?

*

Require all prescribed burn plans to
adopt a "classroom" element so the
burn is fully utilized as a training
exercise.

*

Publish a human factors in wildland
firefighting newsletter similar to Health

*

*

Organize more national, regional, and
loca! rendezvous where there is more
mixing of type I, type ll, engine, and
helitack crews, FMO's, IMT's, and
dispatchers so they can share
knowledge and discuss problems.
lmplement atl assessment and feedback proposals from the workshop.
Without strong institutionalized
baseline measurements and incident
reporting, there is little chance to
learn.

.3.

Develop methods to speed up crew
cohesion and work practices before
fireline assignments.

*

The bulk of training occurs through
OJT, but little preparation and care
are given to make OJTwork efficiently.
Contract to study the best way to
boost skills in a relatively short time
with little cost through improved OJT.

*

Contract to have professionals provide
guidance in setting up procedures for
collecting and disseminating lessons
learned from fireline duties and

Hazards of Smoke.

*

Hire professionat instruction system
designer to determine best format for
implementing training, i.e., video,
printed materials, computer simulation,
etc., to maximize training transfer.
Need to consider more hands-on,
interactive training. Need more fieldbased training, which improves
memory transfer and learning, and is
less boring than classroom-based
training.

entrapment that will be interesting
and used by firefighters and
managers
The above recommendations are not in
any order of priority. The participants
did not discuss priorities. !n addition,
even more recommendations could be
pulled from the workshop notes. We felt
that priority setting should have greater
consensus than our group. ln the mid1980's, a number of conflicting
equipment needs surfaced. To set
priorities more than 2,300
questionnaires were sent out to Forest
Service and lnterior Department offices
and to State agencies. Something
similar is recommended here. We would
like to encourage readers of these notes
to suggest other recommendations, and
we in turn will ask that NWCG consider
surveying and prioritizing projects
through input from the entire wildland
fire community.

T
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\
he workshop findings and
recommendations are not meant
to be an end product but rather
the beginning of a continuing
assessment. lt would be a mistake to
think that a onetime effort to develop
new tiaining or a new organizationa!
structure is enough.
We hope to set in motion a process that
wil! lead to a fire organization that
reinvents itself as a high reliability
organization where:

*

The capacity to learn and adapt are
valued and encouraged for the
organization and the individual.

+ The people are committed to the
principles of CRM on the fireground.

*

Safety and firefighters are number
one.

-)

Suggested reading.

t)
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Decision Workshop
I mproving Wildland Firefighter
Performance Under Stressful, Risky
Conditions: Toward Better Decisions on
the Fireline and More Resilient
Organizations

June 12-16, 1995
Village Red Lion lnn
100 Madison
Missoula, MT
(406) 728-3100

OverviewIt has become increasingly clear since
1990 that wildland firefighters are
experiencing collapses in

decisionmaking and organizational
structure. Wildland fire agencies have
lost 23 people since 1990 who might

have survived had they simply dropped
their tools and equipment for greater
speed escaping fires. More than 30
people are entrapped each year. Our
crews are not as proficient at escape,
fire shelter deployment, and
decisionmaking under stressfu!, risky
conditions as they could or should be.
Partly, this reflects attitudes, and partly
it is a lack of knowledge.
This workshop will explore firefighter
psychology, interactions among
firefighters and among fire crews, and
better ways to organize. To do this, we
have brought together experts in
psychology, sociology, organizations,
fire safety, and wildland firefighting. We
will be looking at the current situation
on the fireline and ways to make the
often-dangerous job of wildland
firefighting safer. Finally, we will develop
a series of recommendations for

implementing the changes needed to
improve f i ref ighter safety.
The session begins with four
presentations that outline the
psychological and organizational
aspects of wildland firefighting. These
talks will set the tone for the session as
we focus on the individual firefighter,
fire crews, and organizational structures
on the fireline. We hope the unique mix
of professionals will create a synergism
that leads to meaningful change and a
safer firefighting environment.

Ted Putnam, Workshop Organizer
Dave Thomas, Workshop Moderator

Jerry Meyer, Workshop Facilitator

t)
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Recognition Primed Decision
Strategies

South Ganyon Revisited: Lessons
from High Reliability
Organizations

Gary Klein, Ph.D., Klein Associates

Keynote Presentations
(open to the public)

080H900
Behavioral Bases of Accidents and
lncidents: ldentifying the Common
Element in Accidents and lncidents
Curt Braun, Ph.D., University of ldaho
Human behavior plays the largest role
in firefighter safety. Faced with the
known and essentially constant risks of
a wildland fire, human behavior is the
only factor that can greatly increase or
decrease the risk of injury. Despite its
large role in safety, however, behavior
is frequently overlooked during accident
investigations. Endeavoring to discover
the cause of a workplace injury or
fatality, investigators often focus on the
special environmental circumstances
and not on the behaviors that preceded
that accident. This overemphasis on
circumstances fails to consider the fact
that the vast majority of accidents result
not from the environment but from
known risky behavior that is part of
common work practices.
To address safety challenges, specific
consideration must be given to the
element common to all accidents:
human behavior. A behaviorally based
safety program can reduce the risks
associated with wildland fire
suppression by: (1) identifying
antecedent behaviors that lead to
accidents; (2) determining the
frequency of these behaviors; (3)
evaluating the training programs and
management systems that either
directly or indirectly support the
behaviors; and (4) developing a training
and management remediation program
aimed at changing behavior.

22

100-1200

0900-1000

Studies of firefighters show that they
rely primarily on Recognition-Primed
Decision (RPD) strategies as opposed
to sifting through alternatives and
comparing how they rate on ditferent
evaluation dimensions. The RPD model
explains how people can make
decisions under conditions of time
pressure and ambiguity and shifting
conditions. Specifically, the model
explains how experienced
decisionmakers can generate a
reasonable course of action without
having to contrast alternatives, and how
they can evaluate a course of action
without comparing it to alternatives.
We can also use the RPD model to
understand some of the errors that can
arise in naturalistic settings. These
primarily stem from inadequate
experience bases. ln turn, these error
types suggest some strategies for
decision-centered training.

1000-1 100

The "Cultural lnertia" lmpacts of
Team Decisionmaking
David Hart, TlG, lnc.
Cultural attitudes permeate the
decisionmaking of teams working within
the organization. "Anytime, An1nruhere,"
"Can Do," and "Make lt Happen" are
examples of adopted cultural attitudes
that have both assisted and (in some
cases) inhibited crew effectiveness.
This discussion investigates the
impacts of cultural-based attitudes as
barriers to individualand crew
decisionmaking processes. lt includes
discussion of lessons learned from
other high-risUhigh-th reat
environments in establishing a nonattribution/non-retribution environment,
and overturning cultural attitude
barriers within the individual and the
organization as a whole.

Karl Weick, Ph.D., University of
Michigan

There is an emerging body of work that
has begun to describe how
organizations that face the possibility of
catastrophic error every day, cope with
this prospect. These organizations,
referred to as high reliability
organizations, include nuclear power
plants, air traffic control systems,
aircraft carriers, flight crews, and
chemical plants. Several issues that are
discussed in studies of these
organizations are similar to issues that
have surfaced in discussions of the
South Canyon Fire incident on July 6,
1994. The purpose of this presentation
will be to discuss some of these
similarities with special attention being
focused on issues of communication,
group structure, stress, mindsets,
leadership, and sense making.

s

12OO-1300: Lunch
Closed Workshop Session Begins
(limited to invited participants)

1300-1700: Focus will be on the
dynamics of individual decisionmaking
and individual firefighter experience

1830-: No-host bar and dinner (if there
is sufficient interest)

1200-1300: Lunch
1300-1700: Focus will be on
interactions between crews and
organizational structure

.tN

\

0545: Assemble at Village Red Lion lnn
and board bus
0600: Depart Missoula

O6OH8O0: Workshop discussions
enroute

0830-1800: Mann Gulch guided tour

\

On August 5, 1949, a wildfire overran
16 firefighters at Mann Gulch. There
were only three survivors. Significant
controversy has surrounded this fire
including firefighter decisions and
actions as well as the ensuing
entrapment investigation. On July 6,
1994, a wildfire overran 49 firefighters
at South Canyon. There were 35
survivors and 14 fatalities. Many
investigators believe the two events are
connected and ask how much have we
learned in the intervening 45 years. A
trip to Mann Gulch has been planned to
explore that connection and foster
further workshop dialogue in a "real life"
setting.
Mann Gulch is about 150 miles east of
Missoula and 25 miles north of Helena,
Montana. A bus will leave the Village
Red Lion lnn parking lot promptly at
0600. lt is about a2-112 hour drive to

the Gates of the Mountain Marina and
about a SO-minute boat ride down the
Missouri River to Mann Gulch. We are
paying for the bus, but each participant
will need to pay about $10 for the boat
ride (round-trip). We will return to the
marina around 1730-1800 and will be
back in Missoula by about 2000. Each
participant should bring a sack lunch
and a canteen of water as well as
snacks for the return trip. ln addition,
bring clothing appropriate for the
weather, as well as other items desired
such as cameras, daypacks, and so
forth.
We plan to have two guides
knowledgeable about Mann Gulch
available to retrace the events. An EMT
with a first aid kit and radio will also
accompany us.

1200-1300: Lunch
1300-1700: Workshop
recommendations

Suggested Reading:

The walk up Mann Gulch is about 1-112
miles over grassy, rocky ground. Sturdy
work or hiking boots (well broken in)
are strongly recommended. The slope
is steep, but people of varied fitness
levels have tackled it successfully
walking at their own pace. Snakes and
footing are the only other hazards,
though snakes are rare. The trip will be
canceled if rain or strong winds are
forecast. More information will be
provided at the workshop.

*Available upon request. Please contiact:

1800-2000: Return trip to Missoula

Ted Putnam
DG-T.Putnam:R01A

Young Men andFfte. Norman Maclean

*The Collapse of Sense Making in

Organizations: The Mann Gulch
Disaster. Karl E. Weick.
*Mann Gulch Fire: A Race That
Couldn't Be Won. Richard C.
Rothermel.

Phone{406) 329-3965
Fax{406) 329-3719
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Participants

Al[irfi-1s

Daoe
branch chief
for ground operations safety, Forest
Service Washington Office, Fire and
Aviation Management. Dave began his
Forest Service career as a seasonal
employee in 1958 on the Powel! District
in R-l. He has worked in R-1 and R-3
in fire management jobs as well as the
National Otfice and at the lntermountain
Fire Sciences Laboratory in Missoula.
He has been a fire behavior analyst on
nationalfire teams and has been
involved with several national fire
training courses. Dave chairs the
NWCG Safety and Health Working
Team. He has a BS in forestry from the
University of Montana.
tsil,t tsralsfia.u)-ttorks for the
Forest Service Washington Otfice in
fiscal and accounting, specializing in
incident administration and claims. Bill
has been active with decision analysis
projects in the past and is currently
involved with etforts to enhance
wildland firefighter safety through
improved attitudes, leadership, and
responsibility.

Cutt lBraun, 0fi,.D.-1s an
assistant professor of psychology at the
University of ldaho. As an ex-firefighter
for the Sawtooth National Forest, he
evaluates fire suppression frorn the
firefighter's perspective. He recently
coauthore d Human Decision-making

in the Flre Environment, which will
appear in an upcoming special issue of
Fire Management Notes. He holds a
Ph.D. in human factors psychology with
an emphasis on human performance
from the University of Central Florida.

tiln Dougfas-is Director of
the Office of Hazard and Fire Programs
Coordination for the U.S. Department of
the lnterior. Before coming to that post,
he served as the lnterior Department's
fire program coordinator. His career
with lnterior began in 1979 in the Otfice
of Policy Analysis. He was also in the
24

Department's Office of Budget for 7

years. He was on the lnteragency
Management Review Team following

the South Canyon Fire and serves on
the Federal Wildland Fire Policy and
Program Review. He has an
undergraduate degree in political
science from Grinnell College and a
master's degree in public policy from
the University of Michigan.

lon Drfussen, lPfr.D.-is a
professor of sociology at the University
of Montana. He also holds a faculty
affiliate appointment at the Missoula
Technology and Development Center.
He specializes in the sociology of work
and for the past 12 years has studied
the culture of work in Forest Service
field crews. His latest project for the
Forest Service is a 48-minute video,
Making a Crew. Jon has a doctorate in
sociology from the University of
Colorado.
f@tty Es t er 6ro o L-is cu rrentty
a smokejumper squadleader with the
Forest Service, in Redmond, OR. Kelly
started her Forest Service career on
the Rogue River National Forest in
1978. She spent 2 years on Rogue
River engine crews and2 years as a
Rogue River Hotshot crewmember.
She then spent four seasons on the
Deschutes National Forest as an
engine foreman and one season with
the Redmond Hotshots. She began
jumping in 1986. She was detailed to
the Union Hotshots in 1992 as
superintendent. ln 1994 she completed
Technical Fire Management Training.

eaut E kas otllscu rrenuy f ire
ecologist for the Roosevelt and
Arapaho National Forests in Northern
Colorado. His emphasis is the
restoration and use of fire as a natural
process to achieve land management
goals in the central Rocky Mountain
ecosystems. From 1991 to 1994, he
was fire management officer for the
Estes-Poudre and Redfeather Ranger
Districts in Northern Colorado. Prior to

that time Paul spent 23 fire seasons
with the lnteragency Hotshot Crew
programs on the Angeles, Okanogan,
Mt. Hood, and Pike and San lsabel
National Forests. Because of his
extensive wildland fire suppression
experience throughout the U.S., Pau!
has been active in fire suppressionltire
behavior course development and
presentation. He has an undergraduate
degree in mathematics from Colorado
State University and is pursuing
graduate studies in fire ecology and
effects at Colorado State University.

Da:ue O. 9{a*-+tas extensive
experience as in instructor and
facilitator in the delivery of crew resource
management training. He is a former
Air Force B-52 instructor navigator, and
instructor at the Air Force's
Undergraduate Navigator Training. He
served as lead facilitator for Hernandez
Engineering, the crew resource
management contractor for the Air Force
Air Mobility and Air Combat Commands.
He is an Air Force Reserve C-130
navigator for the 731st Airlift Squadron,
which provides wildland firefighting
support through the MAFFS (Modular
Airbome Fire Fighting System) program.
Dave cofounded TIG Inc., where he
works as a training consultant and
facilitator. He is currently responsible
for assessment, design, development,
and delivery tasks associated with the
new Army National Guard Special
Forces Decision Training Program. He
received his bachelor's degree in
aircraft maintenance engineering from
Parks College and is pursuing a maste/s
degree in aerospace studies from
Embry-Riddle Aeronautical University.

lerry leffries-+tas spent his
entire Forest Service career in fire and
safety. He recently was named safety
project leader at the Missoula
Technology and Development Center.
From 1990 to 1995 he served as safety
and health manager for aviation and
fire management in R-l. Before that
time, he was for many years safety
manager on the Bitterroot National
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Forest. He has held a variety of fire
positions during his career, including
interregional hotshot crew supervisor,
division superuisor, line boss, air attack
boss, and air support group supervisor.
ln 1992 he received the Government
Employees lnsurance Co. (GEICO)
public service award for fire prevention
and safety from a group of over 200
nominees worldwide.

littl l(autHs

a videographer/
photographer at the Missoula
Technology and Development Center.
He began his firefighting career on the
Darby Ranger District and was a
smokejumper for 3 years in R-l. For
the past few years one of Jim's primary
responsibilities has been to provide
photo documentation as part of wildland
fire entrapment investigations. Jim
holds a degree in film and television
from Montana State University.

gwy A. g([pin,9fi.D.-is
chairman and chief scientist of Klein
Associates. He has performed research
on naturalistic decisionmaking in a wide
variety of task domains and settings,
and has developed significant new
models of proficient decisionmaking.
His research interests include the study
of individual and team decisionmaking
under conditions of stress, time
pressure, and uncertainty. He has
furthered the development and
application of a decision-centered
approach to system design and training
programs. He has also studied
applications of case-based reasoning
for domains such as the cosVbenefit
evaluation of training devices and
developing marketing projections for
new products. He holds a doctorate in
experimental psychology from the
University of Pittsburgh.

apials

tsuc LL at
cu rrently the
fire training and safety otficer for R-6.
He has served continuously on incident
management teams since 1983 in
plans, operations, and as an incident
commander. Early in his Forest Service

career he served as a hotshot foreman
and engine foreman. ln 1978 he was
hotshot superintendent on the Bitterroot
Nationa! Forest. He later worked as a
silviculturist on the Fremont National
Forest, district fire management officer
on the Deschutes National Forest, and
as a forest aviation and fire management
officer on the Ochoco Nationa! Forest.
He holds a bachelo/s degree in forestry/
fire management from the University of
Montana.

MarLtinane+s the Los
Padres Hotshot superintendent on the
Los Padres National Forest in Region 5.
The crew is located at the Santa
Barbara Ranger District otfice
compound 10 miles north of Santa
Barbara, CA. Mark has 30 years of
wildland fire experience, the last 23 as
superintendent of the Los Padres
Hotshots. He is considered a leading
spokesperson for the hotshot
community. He has been involved with
safety and training issues for years,
most recently working on the revision of
the Strike Team/Task Force Leader
training course.

training into high-risk, high-stress
environments, he recently cofounded
TIG lnc. with David Hart, which currently
provides decisional training and
leadership programs for teams with the
National Guard Special Forces. He
received his education in aviation
management and psychology from
Metropolitan State College, Denver, CO.

Rpbert 1.

Martin-istne

Forest Service national aviation safety
and training manager at the National
lnteragency Fire Center, Boise, ID.
Bob's aviation experience covers the
fields of maintenance, accident
investigation, piloting, and program
management. For the past 30 years he
has been employed in the military,
commercial, and public sectors of
aviation. His Forest Service career
began in 1977 in R-3. Since that time,
he has serued at nationalfire center
and R-6, Portland, OR. During 19871988, he worked with U.S. Customs air
interdiction program and returned to the
Forest Service in 1989. Bob received
his BA in aviation management from
Boise State University and his MA in
aviation management from EmbryRiddle Aeronautical University.

Lark-9. McDonaffi-+',as
performed assessment, development,
and design work in human factors
training programs for a wide variety of
aviation-based applications, including
aeronautical decisionmaking and cockpit
management for civilian pilots. He has
served as designer and developer for
crew resource management programs
for the Navy T-45, Air Force T-1, and
commercial MD-80 for McDonnell
Douglas Corp. He has worked as a
development program manager for
United Airlines and Martin Marietta, and
as the lead instructional designer for
Hernandez Engineering, the crew
resource management contractor for
the Air Force Air Mobility and Air
Combat Commands. His recent work
has included assessment and adaptation
of CRM training for use with Air Force
test pilots and their ground-based
engineer and logistic counterparts. ln a
further extension of moving CRM-type

ler!

Meyer-+tas

worked for

the Forest Service since 1971 in a
number of capacities, primarity in timber
management. He has also worked as a
firefighter, wilderness guard, writer/
editor, and historian. His most advanced
red-card qualification is division/group
supervisor, but he most often takes
field observer assignments. Jerry will
facilitate the workshop discussions. He
holds a BA in history/political science
from the University of Montana.

Da:tte lPierce+s currentty the
smokejumper project leader at the
Missoula Technology and Development
Center, a position he has held since
1980. His Forest Service career began
in 1964 as a "smokechase/'on Red
River Ranger District in ldaho. From
1965 through 1968, he was a
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^smokeiumper in R-6 and R-1. Between
1969 and 1971, he worked in private
industry as a commercia! pilot. ln 1971
he returned to firefighting as a
smokejumper with the BLM. With 30
years of experience working with both
the Forest Service and BLM
smokejumping programs, Dave has
accumulated some "street smarts"
about initial attack firefighters. During
his years with the BLM Alaska
smokejumping program, he was
responsible for organizing
smokejumper crews for safety and
etfectiveness. At MTDC, he has
completed several projects related to
safety in smokejumping/aviation
operations where the objective was to
develop materials designed to change
institutional attitudes.
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!futnam-is a fire and
safety equipment specialist at the
Missoula Technology and Development
Center. He started working for the Forest
Service in 1963 and spent 3 years on
district fire crews, 8 years as a R-l
smokejumper, and 3 years as a
supervisory smokejumper. ln 1976 he
came to MTDC. He is now responsible
for developing firefighte/s protective
clothing and fire shelters, including
training materials. He is a member of
two National Fire Protection Association
standards-setting comm ittees for
protective clothing and equipment. Ted
holds a Ph.D. in experimental
psychology from the University of
Montana.
lirn Saoefand-s a fire
ecologist for the Forest Fire and
Atmospheric Sciences Research Staff,
Washington, D.C. He began his Forest
Service career in 1978 on a district fire
crew in Elk City, lD. Jim spent 4 years
as a smokejumper in R-6 and R-1. ln
1984 he became fire management
officer on the Moose Creek Ranger
District. ln the incident command
system, Jim was a division/group
supervisor and a fire behavior analyst.
ln 1988, he transferred to the Southern
.Fire Lab in Macon, GA. Jim became
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project leader in 1991. ln 1994, he
moved to his present position in the
Washington Otflce. He has taught
several classes on various aspects of
fire and risk management at the
University of ldaho and at the district,
forest, regional, and national levelfor
the Forest Service. He is the unit leader
for the Risk Managernent and Decision
Analysis unit of the National lnteragency
Prescribed Fire Behavior Analyst course
taught at the National Advanced
Resource Technology Center in Marana,
AZ. The lnteragency Management
Review Team forthe South Canyon Fire
asked Jim to lead a team to develop a
report on the collection, distribution, and
utility of Iive fuel moisture information.
Jim has a BS in mathematics from
Auburn University, and an MS in forest
resources and a Ph.D. in forestry,
wildlife, and range sciences from the
University of ldaho. His Ph.D. work
concentrated on the application of
artificial inte!ligence, decision science,
and cognitive psychology to fire
management.

Lyte Sfioofoas currently safety
and health manager for R-5. He has 21
years of experience in Forest Seruice
wildland fire operations in Regions 3, 5,
and 6. His experience ranges from
hotshot and helitack crews to acting
Regionalfire coordinator. ln the incident
management system he is a type I
operations chief, plans chief, and safety
officer. He has been a type II incident
commander for 3 years. He has been in
his current position since 1988.
D artil
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management officer on the Superior
Ranger District, Lolo National Forest.
He started his Forest Service career as
an emergency firefighter in 1967. He
has been a member of fire crews on the
Kootenai and Clearwater National
Forests. Later, he was helicopter
foreman of an 18-person crew. Dave
has been a member of numerous type I
and type ll incident management
teams. He was a fire behavior analyst
on the 1988 fires in Yellowstone

National Park. As a prescribed fire
manager, Dave has developed and
implemented many prescribed burns
ignited for various silvicultural and fuels
management objectives. Dave holds a
BA in geography from the University of
Montana.

WtE.W?iok9fi.D,1sthe
Rensis Likert Collegiate Professor of
Organizational Behavior and Psychology
at the University of Michigan. He is also
the former editor of Administrative
Science Quarterly, the leading research
journal in the field of organizational
studies. He studies such topics as how
people make sense of confusing events,
the social psychology of improvisation,
high reliability systems, the etfects of
stress on thinking and imagination,
indeterminacy in social systems, social
commitment, smallwins as the
embodiment of wisdom, and linkages
between theory and practice. His writing
about these topics is collected in four
books, one of which-Ifie Social
Psychology of Organizinfis cited
as furnishing significant background for
Peter's and Waterman's ln Search of
Excellence. Karl has consulted with a
variety of organizations, including
Corning Glass, Narco, Cole Products,
Dalton Foundries, Southland Corp.,
Motorola, Texas lnstruments,
Lockheed, the National Science
Foundation, the Nationa! !nstitute of
Education, and the National lnstitute of
Mental Health. He has a Ph.D. in
psychology from Ohio State University.

lPat Wikotl.4smanager of the
Grangeville smokejumper base, a
position he has held since 1987. He
started his firefighting career in 1974 on
an engine crew with the ldaho
Department of Lands. He became
engine crew foreman in 1976. ln 1978
he was an assistant foreman of the now
defunct Coeur d'Alene Hotshots. The
next season he joined the St. Joe
Hotshots as a lead sawyer. He began
smokejumping in 1980 in Missoula,
transferring to Grangeville in 1981. He
became a squadleader in 1983. He
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served for 2 years on the forest safety
committee and currently is a member of
the National Aerial Delivered Firefighter
Study, and a group that is rewriting the
Smokejum per and Paracargo

Handbook.

eatriLLWitfien-s a
smokejumper based in McCall, lD, and
assistant professor of sociology at
Centenary College, Shreveport, LA. His
fire experience includes 14 seasons as
a smokejumper, 1 season on a hotshot
crew, and2 seasons on a helitack crew.
As a forest sociologist he spent 1 year
conducting baseline socia! data
collection and social impact analysis for
landscape analyses and environmental
impact statements. He has been a
college instructor for 5 years. Patrick
has a Ph.D. in sociology and an MBA
from Boston College. He also holds a
BS in psychology from the University of
Oregon.
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Steae Wotf+s a research
associate at Klein Associates. He has
played a key technical role on projects
concerned with expert knowledge and
decision support. He was the project
leader on a recently completed effort
sponsored by the Navy to develop a

decision support system for crew
members in a combat information
center. He heads a related effort to
examine potential training applications.
His current projects include a review of
Nationa! Fire Academy curriculum
designed to enhance rapid
decisionmaking on the fireground. He
has been a member of a technicalteam
studying helicopter pilot safety, allocation
methods used by fire direction officers,
and review of human-computer interface
designs for a surveillance platform
developed jointly by the Army and Air
Force. He holds a BS in psychology
fromWright State University, Dayton, OH.
Special thanks to these people for their
assistance during the workshop:

taure[ C fiam6ors7 workshop
notetaker, Superior Ranger District,
Lolo Nationa! Forest, Superior, MT

tfu

Craufor[,Gates of the
Mountains Marina, by Helena, MT

Mary 1o Lomttun,

Mann Gulch
EMT, Superior Ranger District,
Lolo National Forest, Superior, MT

The following people were invited to the
workshop but were unable to attend:
Paul Broyles, training and safeg
specialist, National Park Service,
NIFC, Boise, lD
Jim Cook, superintendent, Arrowhead
Hotshots and training specialist,
National Park Service, NIFC,
Boise, lD
Mary Jo Lavin, director, Fire and
Aviation Management, USDA
Forest Service, Washington, D.C.
Holly Maloney, squadleader, Lolo
Hotshots, Lolo National Forest,
Missoula, MT
Stan Palmer, safety and health group
leader, Bureau of Land
Management, NIFC, Boise, lD
Gina Papke, superintendent, Zig Zag
Hotshots, Mount Hood National
Forest, ZigZag, OR
Bill Russell, acting director, Aviation
and Fire Management, Region 3,

Albuquerque, NM
Jerry Williams, director, fire operations,
Fire and Aviation Management,
USDA Forest Service, Washington,
D.C.

Da:ue tut'nor, Mann

G ulch interpreter,
Helena Ranger District, Helena
Nationa! Forest, Helena, MT
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Addressing the
Common Behavioral
Element in Accidents
and lncidents

lf the environmental hazard remains
essentially constant, only one
component is left to vary: the actions of
the human.

Curt C. Braun,Department of Psychology,
University of ldaho

The level of risk created by the snag can
be mitigated or exacerbated by the
behavior of the individual. lnjury and
loss are more likely when the individual
fails to attend to the known risks. When
the individual is struck by the falling
snag, the proximate cause is apparent,
inattentiveness. lt is not apparent,
however, that this was an isolated case
of inattentiveness. This inattentiveness
might represent a general pattern of
behavior that places the individua! at
risk in a variety of situations. To
adequately respond to the accident,
consideration must be given to both the
proximate cause and the behavioral
pattem. Unfortunately, traditiona! safety
programs have placed far more
emphasis on the former than on the

Virtually every college student has
faced the philosophical question, "lf a
tree falls in the woods and no one is
there to hear it, does it make a sound?"
The answer of course is no; the falling
tree does not make a sound. While
many people struggle with this answer,
it is important to remember that the
answer reties, not on the physics
associated with a falling tree, but rather
on the definition of sound. Sound is a
subjective sensation created when the
ear is stimulated by changes in the
surrounding air pressure. Given this
definition, a tree falling in the woods
makes no sound when an ear is not
present. A comparable safety question
might be, "lf there is a snag in the woods
and there is no one there, does it pose
a risk?" Again, the answer would be no.
As with the sound example, the answer
centers not on the physics of a falling
tree, but rather on the definition of risk,
a chance of loss or injury to a human.
ln the absence of a human, a falling
snag creates no threat of injury or !oss.
Although this relationship appears
obvious, it is important to realize that
there are two components to this
question: the snag, and the presence or
absence of the human. Both play a role
in creating a risky situation.
lf an individual is injured by a falling
snag, clearly both had to be present.
This situation can easily be represented
by the following model:
Environmenta! Hazard (Snag) +
Human = Accident
The role of the snag and the individua!
in this situation are significantly ditferent.
The fact that the snag will eventually
fall is well known and in contrast to the
actions of the human, represents a
relative constant. We know that the
snag will eventually fall, but not when.
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Human Behavior and
Accidents
Few will argue that most accidents and
mishaps are directly related to unsafe
behaviors. A review of the national air
tratfic control system revealed that 90%
of the committed errors could be directly
linked to human inattentiveness, poor
judgment, or poor communications
(Danaher, 1980). Mansdorf (1993) lists
nine different causes of accidents and
attributes all of them to human error in
the form of inadequate training,
supervision, and management. Given
this consensus, the solution is simple;
change the behavior where the
accidents occur. Despite the intuitive
appeal of this approach, efforts to
increase safety in this manner often fail
to produce the anticipated reductions in
accidents. These failures occur because
traditional safety programs generally
focus on the unique circumstances and
risks that, like the snag, remain relatively
constant. Moreover, these programs
often do not consider the broad
spectrum of situations where the same

behavior can also result in an accident.
Krause and Russel! (1994) suggest that
accidents result, not from unique
circumstances or behaviors, but from
the intentional display of risky behaviors
that occur with such regularity that they
have become common practice. These
authors contend that an accident
represents an unexpected result of an
unsafe act that has become part of the
working culture. Despite the best efforts
to mandate safety, risky behaviors
increasingly become acceptable
practice each time they are performed
without negative consequences. The
process is similar to that seen in
individuals who interact with hazardous
products. Safety researchers have
found an inverse relationship between
safety behavior and familiarity
(Goldhaber& deTurck, 1988). The
probability that an individual will comply
with safety guidelines decreases as
familiarity with the product increases.

{ii

Wildland firefighters are not immune to
this process. ln response to the South
Canyon fire of 1994, Rhoades (1994)
writes, "And sometimes, even often, the
risks we take in doing our jobs include
violating the 10 Standard Fire Fighting
Orders or ignoring the 18 Situatlons
that Shout Watch Out." He further
writes, "Nonetheless, very seldom does
our inability to comply with the orders
cause us to abandon our tasks..."
Rhoades' statements reflect the fact
that it is possible to violate standard
safety practices without the worry of
negative consequences. More
importantly, however, Rhoades'
comments suggest that the violations
have occurred with such great
regularity that they have become
accepted practice in wildfire
suppression.

Accident Prevention From
a Behavioral Perspective
An effective prevention program begins
by understanding that accidents often
reflect the unfortunate outcome of
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hazardous acts that have become
common practices and that these
practices frequently span a multitude of
ditferent job tasks. To be etfective, a
safety program must: 1) identity the
antecedent behaviors that result in
accidents and near-miss incidents; 2)
determine how frequently these
behaviors occur; 3) evaluate training
and management programs; 4) provide
consistent and active feedback and
reinforcement, and 5) develop
remediation plans.

ldentifying Antecedent Behaviors.

\
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Traditional accident investigations tend
to be very myopic, focusing only on the
circumstances immediately involved in
the accident. The purpose of an
investigation is to identify the accident's
cause with the aim of creating new
procedures, equipment, and standards
to eliminate or at least minimize the risk
(Mansdorf, 1993). This investigative
approach, however, must go beyond
the traditional microscopic analysis to
identify behaviors that are common in a
variety of accidents. To facilitate the
identification of these behaviors an
investigation team should be composed
of individuals from all levels of the work
force (Krause & Russell, 1994; Mansdorf,
1993). Moreover, efforts should be
taken to reconstruct the accident with
the aim of identifying the underlying
behavioral patterns that might have
precipitated it. Once identified the
investigation needs to assess the
extent to which these behaviors have
been present in other incidents or
accidents. Finally, the investigation
must assess the degree to which the
actions reflect the acceptance of
hazardous and risky behavior as
common practice.

Assessing the Frequency. To assess
the frequency of unsafe acts, a system
for reporting accidents, and near-miss
accidents must be created. Near-misses
play an important role in assessing the
frequency of risky acts. From the
behavioral perspective, near-misses
represent accidents without the
consequences (Krause & Russell,
1994). Moreover, given that unsafe'

behaviors infrequently result in
accidents, near-misses can provide
better insight into employee safety.
Mansdorf (1993) reports that for every
serious industrial accident there are
approximately 10 minor accidents, 30
property damage accidents, and 600
near-miss accidents.
The overarching motivation driving a
reporting system should be the
acquisition of reliable and valid data. To
facilitate this process, the reporting
system must encourage reporting from
all levels of the work force. Moreover,
individuals should be instructed as to
their reporting responsibilities. With
regard to the logistics of the system,
every reasonable effort should be taken
to reduce the cost of complying with
reporting requirements. These efforts
might include simplifying reporting forms,
the use on-site or telephone based
interyiewers to whom unsafe acts can
be reported, the use of anonymous
data collection systems, the creation of
safety surveys, the use of trained field
observers, or the use of automated
data collection systems. Such reporting
programs might also guarantee
immunity from disciplinary actions for
individuals who report.

Evaluating Training and Management.
There are a variety of questions that
must be asked when evaluating training
and management. Are instances of the
desired behavior demonstrated during
training? For example, fire shelter
training has traditionally placed more
emphasis on getting into the shelter than
on other factors such as situational
awareness, site evaluation, ground
preparation, and contingencies all of
which are essentialto a successful
shelter deployment. Are employees
trained in the selection of the
appropriate behavior? lnvariably more
than one option is available for each
situation. ln a situation where a burnover is inevitable, a firefighter can deploy
a fire shelter or attempt to escape.
Factors that influence this decisionmaking process must be considered in
advance. Training should include
techniques and procedures used to

evaluate the various options.
ls there a system to continue training
apart from the classroom? On-the-jobtraining (OJT) is a widely used
technique but it suffers from many
shortcomings. Trainers are frequently
unaware of instructional techniques,
training occurs only when time is made
available, the situation typically dictates
what skills are learned, and trainees
otten take a passive role merely
watching and not demonstrating
behavior (Gordon, 1994). Managers
and supervisors must assess the extent
to which training relies on OJT and
develop specific programs to maximize
its usefulness.
After training, are the behaviors
practiced? Just as firefighters exercise
to maintain a level of physicalfitness,
skills learned in training must be
practiced to ensure competency. ln a
recent article on decision-making in the
fire environment Braun and Latapie
(1995) noted that training should
include the rehearsal of behaviors that
are needed in stressful conditions.
Safety critica! behaviors must be
practiced until they become automatic.
Finally, what is the perceived priority of
safety? Do superuisors and managers
expect safe behaviors? Are firefighters
asked to work in high risk conditions
that are outside of safe parameters? ls
there an established code of conduct
that specifies the safe behaviors an
individual is expected to display?
Finally, is there an accountability
system to which allfirefighters are held?
The answers to these and other
questions provide an indication of the
priority safety is given.

Feedback and Reinforcement. The
concepts of training and reinforcement
are closely related. At its most basic
level, training serves to educate an
individual about the various
reinforcement conti n gencies
(Anderson, 1995). That is, during
training an individual learns the actions
and behaviors that will be reinforced
when training is complete. After
training is complete, are the trained
behaviors expected and reinforced?
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Moreover, have the trained behaviors
been directly or indirectly extinguished
by example or directive? For example,
are firefighters more often reinforced for
taking risks than for demonstrating
good judgment?

the behavior itself. Efforts must be
made to reinforce the safe behaviors
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The Recognition-Primed Decision
Model describes what people actually
do when they make ditficult decisions.
This has many implications for training
and helping people make decisions
under stressful situations. lt can also
help explain the factors behind bad
decisions.

-

The standard method of decision making
is the rational choice model. Under this
model, the decision maker generates a
range of options and a set of criteria for
evaluating each option, assigns weights
to the criteria, rates each option, and
calculates which option is best. This is
a general, comprehensive, and
quantitative modelwhich can be
applied reliably to many situations.
Unfortunately, this model is impractical.
People making decisions under time
pressure, such as fire fighters, don't
have the time or information to generate
options and the criteria to rate each
option.
The rationalchoice model is also too
general. lt fits each situation vaguely,
but no situation exactly. The worst news
is that in studies in which people have
been asked to follow the rational choice
modef exactly, the decisions they come
up with have been worse than decisions
they make when they simply use their
own experience base. This model is of
little value to training because it does
not apply to most naturalistic settings or
to how people actually make decisions
when faced with complex situations
under time pressure. Decision aids
which have been produced to assist with
the application of the rational choice
model have been largely ineffective.
Because of these drawbacks, a field

emerged called Naturalistic Decision
Making (see Table 1). This field
emerged because governmental
sponsors such as NASA, FAA, the
military, and others, realized that they
had spent a lot of money and built
decision models that did not work in the
field. They wanted to get away from
building analytical models which didn't
work when they were brought into
action. Naturalistic Decision Making
uses expert deeision makers, and tries
to find out what they actually go through
in their decision making process.
lnstead of restricting decision making to
the "moment of choice," experts are
asked about planning, situationa!
awareness, and problem solving to find
out how these allfit together. This model
is used to understand how people face
decisions in shifting and unclear
situations and under high stakes. Team
interactions and organizational
constraints with high stakes are also
used as factors. For years,
researchers had been simply asking
college sophomores what they would do
given a set of options, and a clear goal.
For Naturalistic Decision Making
research, experts are asked to size up
actual situations, using all cues and
constraints to set goals and make
decisions.

The first study I performed to generate
models and training recommendations
for decision making under pressure and
certainty was a study for the Army. The
Army Research lnstitute wanted some
data on decision making in real, stressful
situations, and I thought that urban
firefighters would be a good example of
people who had become experts at
making such decisions. We studied
commanders who had about 20 years
of experience, and studied the most
ditficult cases they had. Of the cases we
studied, there was an average of five
changes in the fire and in the way it had
to be handled. About 80 percent of the
decisions were made in less than a
minute. As we started the study, we
found that each expert firefighter told us
that they had never made any decisions.
They explained that they simply followed
procedures. But as we listened, we
realized that in each case, there was
one option which they thought of quickly.
They evaluated that one option, and if it
seemed viable, they went ahead with it.

We began to wonder how they came up
with that first option and how they were
able to evaluate one option without
others for comparison. The strategy
used by the firefighters is the basis for
the Recognition-Primed Decision (RPD)
Model (see Figure 1). The first level

Table 1-Features of Naturalistic Decision Making Research

. Studies people with expertise
. Tries to describe
. Takes a broad focus

. Task context: field settings

.

Time pressure
Shifting conditions
Unclear goals
Degraded information
Subtle cues and patterns
Team interactions
Organizational constraints
High stakes
Focus on cognitive processes

.

Relies on Cognitive Task Analysis

. Studies novices
. Tries to evaluate
. Takes a narrow focus
. Task context: laboratory settings
Ample time
Stable conditions
Stated goals
Precise information
Clear inputs

!ndividualtasks
lndividualtasks
Low stakes

. Focus on analyticalstrategies
. Relies on performance measures

.{\,
'Presented at the U.S. Forest Service Conference, June 12, '1995.
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Recognition has four bYProducts

tE-xeectadesl (3etevanteues)

tE-&rctancbs

)

FeGvant

d[es)

r$
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Figure 1-Recognition-Primed Decision model.

consists of a simPle match, where
decision makers experience a situation
and match it to a typical situation with
which they already have experience.
Because of this, theY know what to
expect. They know what's going to
happen, they know what the relevant
cues are, what the plausible goals are,
and a typical action. They are able to do
atl of this because of their experience
base. Experience buys them the ability
to size up a situation and know what is
going on and how to react. That's what
decision researchers weren't learning
when they studied college sophomores
who didn't have an experience base.
An example of the first level of the RPD
model is a firefighter I interviewed early
in the process. He explained to me that
he never made decisions. After trying
to press him on the issue, lasked him
to describe the last fire he was in. He
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told a story of a fairly conventional fire.
He described parking the truck, getting
out his hoses, and going into the house.
I asked him why he went into the house
instead of simply working from outside,
as I would have been temPted to do.
He explained that he obviously had to
go in because if he attached it from the
outside, he would just spread it deeper
inside the house. He took into account
the nature of the fire, the distance of
the house from other buildings, and the
structure of the house. But, even while
he was attending to these conditions, he
never saw himself as making a decision.
He never experienced that there was
another option. He immediately saw
what needed to be done and did it.
The second level of the model includes
diagnosing the situation. On this level,
expectancies are violated. The
firefighter is trying to build a story to

diagnose the event, and when evidence
doesn't fit the story, the firefighter has
to come up with a new scenario which
fits the new evidence. There is stil! no
comparing of options.
On the third level, decision makers
evaluate the course of action they have
chosen. Originally, we weren't sure how
people could evaluate single options if
they had no other options to compare it
to. As we looked through the materials
we were getting, we found that a
decision maker would evaluate an option
by playing it out in his/her head. lf it
worked, they would do it, if it didn't, they
would modify it, and if modifications
failed, they would throw it out. !n the
incidents we studied, commanders
simply generated each option and then
evaluated it for viability. Usually the
first option an experienced firefighter
generated was a viable option, but they
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also understand that they should simply
be satisficing, not optimizing. They will
not necessarily pick the best option.
They will pick the first one which is
possible and invotves minimal risk.
The first viable option is chosen and
improved upon, if necessary. lt is not
compared with al! other options to see
which one will be best. As soon as it is
deemed viable, it is chosen and applied.
Naturalistic Decision Making has
implications for training. Decision
training needs to teach people to deal
with ambiguous, confusing situations,
with time stress and conflicting
information. Situation awareness,
pattern matching, cue learning, and
typical cases and anomalies can be
taught by giving people a bigger
experience base. Training could teach
decision makers how to construct
etfective mental models and time
horizons and how to manage under
conditions of uncertainty and time
pressure.

lJ

Methods for providing better training
include changes in such things as ways
of designing training scenarios. Another
strategy is to provide cognitive feedback
within After-Action Reviews. This would

do more than point out the mistakes
which were made in an exercise. lt
would be an attempt to show decision
makers what went wrong with their size
up, and why. Another method would
include cognitive modeling and showing
experVnovice contrasts. This would be
done by allowing novice decision makers
to watch experts. Novice decision
makers would also benefit by learning
about common decision failures. Onthe-Job Training should be emphasized
rather than simply assuming that once
the traditional training is finished,
decision makers are ready to begin to
function proficiently. Test and
evaluation techniques and training
device specification could also be
improved. Al! of these might have an
effect on the ability of firefighters to
deal with stressful situations.
Why is it that people do make bad
decisions? I looked through a database
of decisions to identity reasons behind
bad decisions. We came up with 25
decisions which were labeled as poor.
Of those, three main reasons for bad
decisions emerged. By far, the most /
prominent reason was tack of
i

experience. A smaller number of poor
decisions were due to a lack of timely

information. The third factor was a de
minimus explanation. ln this situation,
the decision maker misinterprets the
situation, allthe information is available,
but the decision maker finds ways to
explain each clue away, and persists in
the mistaken belief.
The problem of lack of experience has
many etfects (see Figure 2).
lnexperienced decision makers lack the
understanding of situations to be able
to see problems and judge the urgency
of a situation, and properly judge the
feasibility of a course of action. These
are skills which could be developed to
improve decision making.
The field of Naturalistic Decision Making
research is more appropriate than
traditional decision-making models for
understanding how crisis managers,
such as firefighters, handle difficult
conditions such as time pressure and
uncertainty. We have broadened our
focus from the moment of choice, to
take into account situation awareness,
planning, and problem solving. By so
doing, we have gained a stronger
vantage point for understanding errors
and for designing training interventions.

Lack of experience

. Poor sense of typicality
. Poor ability to see patterns
and make discriminations

. No basis for expectancies
. Missing causa! knowledge

lnsensitive to the early signs of

Misrepresent the situation

a problem

. Anomalies are not recognized

. Urgency

,\t

Figure

is misjudged

. De minimus explanations

Unaware of weaknesses in a
course of action

. Alternate SAs are not considered

. Ditficulty in handling complex:
. Multiple interactive cues
. ll!-structured problems

2-NDM factors that--+poor decision outcomes.
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^Gultural Attitudes and
Change in High-Stress,
High-Speed Teams

. High stakes
. Multiple players
. Organizational goals and norms

David O. Hart, TlD, lnc.

All these factors atfect how well the
decision making machine works. lf you
think back, you've probably encountered
most (if not all) of these factors during
fire fighting operations.

Generally, your experience forms, has
an effect on, or shapes your attitudes.
Some attitudes may last only minutes,
others a lifetime. Another way of looking
at it is to say that your attitudes come
from your values and goals (remember
those DM factors). So the attitudes you
use as firefighters come from your
training and experience as firefighters.

DM and Attitudes

What do We do with

What is Decision Making?
As we saw in the other presentations,
there are a variety of ways to model
decision making. The importance here
is that it can be modeled, described,
and examined. By examining decision
making as a system, we can learn how
attitudes, individual and cultural, affect
the quality of our decisions.
There are as many decision making
definitions as there are models. For this
discussion we'll need to have a common
reference to work from when talking
about decision making. Also, because
we are talking about organization and
team decision making, we'llfocus the
following definitions in that direction. A
definition of decision making to keep in
mind during this discussion is:
The process "of reaching a
decision undertaken by
interdependent individuals to
achieve a common goal. What
distinguishes team decision
making is the existence of more
than one information source and
task perspective that must be
combined to reach a decision."

Decision Making Factors
Close examination of this definition
reveals many important aspects of the
decision making process in high-stress
environments. These include, but are
not limited to:

. lll-structured problems
. Uncertain, dynamic environments
. Shifting, ill-defined, or competing
goals

. Action-feedback loops
. Time stress
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ln this discussion, the factors we'll be
concerned with are those that relate to
and atfect cultural attitudes. !n general,
attitudes that enhance the DM process
are seen as positive, and those that act
as barriers to effective DM as negative.
Many attitudes have both positive and
negative etfects. Allthis may seem
intuitively obvious to even the most
casual observer, but it is important to
establish a common ground before we
delve too deeply into this subject. ln
the spirit of "crawl, walk, run" we'll need
to first understand how attitudes atfect
the individual before we can understand
the impacts of cultural attitudes on an
organization.

Attitudes and the lndividual
Before we go too much further, we'!l
need another definition. This time we'l!
be defining attitudes.
The American Heritage Dictlonary of
the English Language defines attitudes
as: "a state of mind or a feeling;
disposition." A longer definition is: "An
enduring organizationa!, motivational,
emotional cognitive process with respect
to some aspect of the individual's world.
Attitudes and beliefs imbued with
emotional and motivational properties."
Another shorter definition, is: "Affect for
or against a psychological object."
They allsay the same thing+n attitude
is how you feel about something. Now
that we know what attitudes are, let's
see where they come from.

Attitudes

Attitudes help us make sense out of our
surroundings and allow us to build and
maintain our Situation Awareness (SA).
How? By providing each of us a set of
rules and guidelines we use to gather
and process information. Therefore,
attitudes aid in our decision making by
framing and shaping the information we
use to make our decisions. You could
almost say that attitudes are imbedded
in every aspect of decision making.
Good, bad, or inditferent, attitudes
affect the quality of our decisions.

-

On a team, the synergy that develoPs
can compensate for attitudinal failures
or barriers in one of its members.
Etfective teams recognize attitude
problems and find ways to work around
the "attitudinal outages". A good
example of this is the issue of women
as crewmembers in combat aircraft.
Many male aircrew have a real
"attitude" about women in the cockpit.
Probable fallout from this barrier is
reduced communication, increased
stress, conflict, with a resulting loss of
efficiency and etfectiveness. A good
team will recognize the barrier and
react by:

. lncreasing communication to and
around the atfected people,

. Closely evaluating the information
sent by the affected parties to weed
out any attitude biases,
. Finding ways to reduce stress
(knowing military crewmembers,
humor would be a Iikely choice),
. Defusing any conflict before it
engages the entire crew.

^
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We've looked at the what, how, and
why questions regarding attitudes and
the individual, and even looked briefly
at a possible individual attitude outage
scenario and the team's possible
response. Now let's turn our focus to
teams.

!t is important to note that despite these
undesirable results, critiquing and
correcting the failure is ditficult because
you can't "see" the cause.

Where Attitudes Come From

Attitudes and the Team
Cultural attitudes-what are they, and
why are they ditferent? As to what they
are, our definition is still valid, but with
this added: the attitude is shared by
every member of the organization.
Organizations and teams use attitudes
for the same purpose as individuals, to
build and maintain their knowledge of
the environment. The big ditference is
that the synergistic effect of teams
magnifies and multiplies the effect of
attitudes.
The multiplication and magnification cuts
both ways. Positive attitudes provide a
uniform strength and negative attitudes,
uniform weaknesses. An example of a
positive etfect is providing baseline
goals, values, and priorities (once
again, remember the DM factors), to
establish a cohesive team more easily
and quickly. Failures are much more
insidious.
When an attitude fails (e.9., is no longer
valid) or is working against a team, it
becomes an attitudinal "blind spot."
Because everyone in the team and/or
organization possesses the attitude, no
one can perceive that there is a
problem-there is nothing to compare it
against. For example, the team has an
attitude barrier that inhibits
communication. By reducing the amount
of information flow, and possibly,
information quality, there can be a
substantial loss of synergy,
cohesiveness, leadership, recognition,
awareness, and communication. Al!
these elements, working at full capacity,
are crucialto etfective decision making.

We've already determined that an
individual's attitudes come from his or
her values and goals. The same holds
true for any organization. The cultural
attitudes grow out of the organization's
values and goals. The source for these
attitudes can be either internal or
external to the organization.
lnternal sources are the easiest to

identify. Policy statements, directives,
and even official memos are examples
of how organizational goals and values
manifest themselves.
Looking to the South Canyon Fire (SCF)
incident, the Grand Junction District
Management Team directive that allfires
be "initial attacked and suppressed as
soon as possible" is an example of policy
working as a cultural attitude. What you
gain from this attitude is a concrete
direction for the firefighting teams. The
goals of their decisions are
unambiguous. On the flip-side, this
attitude can become a decisional oneway road. lt doesn't provide a way out
of a fire that cannot be suppressed.
Also the added emphasis on mission
accomplishment can come into direct
conflict with existing safety attitudes.

The "can do" attitude identified in the
SCF investigation report is common to
many high stress, high speed teams. lt
helps build team cohesion, which is
important to the team for synthesizing
information and integrating the
individual perceptions of the situation
into a common perception. But taken
too far, this attitude can have lethal
consequences. By going above and
beyond to complete the job, mission
success is prioritized ahead of safety.

We see this in the report where the
"can-do" attitude is attributed with the
compromise of the 10 Standard
Firefighting Orders (SFOs) and 18
Watch Out Situations (WOSs).
When there is a disconnect between
training and experience, a barrier to
etfective decision making exists. This
disconnect causes a gap between the
individual and resulting team perception
of reality and actua! reality. This
example is more ambiguous than the
previous two, but when seen in an actual
example, it leaps right out at you. The
SCF report found that "some firefighters
failed to recognize the capability and
limitations of the fire shelters and
deployment sites." And "some
questioned the value of the fire shelters
under any conditions and may not have
been carrying shelters." lt is apparent
that the training received was not
supported or validated by the
experience of the cited firefighters.
This kind of gap between perception
and reality can, and has produced,
deadly results.
The final internal example is the attitude
or sense of being part of a larger
'tamily." This is most often seen as an
elitist attitude. In this case we use elitist
to mean special, different, or set apart.
It is often expressed with the statements
'We watch out for our own," or'\ue take
care of our own." This increased
awareness of your teammembers
translates into an increased safety
awareness. Carried to an extreme, it
can result in a lack of leadership. The
B-52 bomber crash at Fairchild AFB in
Spokane was allowed to happen
because the commanders at the base
failed to ground the pilot for flying the
aircraft outside its operational limits
because, he was "one of our own," and
for fear of "ruining his career."
For external sources of organizational
attitudes, we'tl look at two particular to
firefighting, and one common to the
entire federal government.

iL,
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Pressure from the Public and media
generates the attitude that fires with the
most public attention should be attacked
first. Normally, being responsive to the
needs of your customer is seen as a
positive goa! and attitude. But bY
allowing people outside the
organization to control priorities, you
end up with shifting, ill-defined, or
competing goals (sound familiar?).
The harsh spotlight of the news media
can have a similar etfect. An
organization is usually highlighted
because of some failure or near-failure.
The organization usually responds by
reacting with abrupt changes in goals
and values, then attitudes, then
decisions. ln the case of the SCF, the
reaction was increased emphasis on
safety, but unless the spotlight is on
something that needs to be changed,
the resulting changes may not be for
the good of the organization.
The last external example is one that
everyone connected with the federal
government, most state governments,
and some corporations have felt: "do
more with less". ln a perfect world this
would allow organizations to get the
most from their resources.
Unfortunately, we don't live in a perfect
world. ln reality, this attitude is a time
bomb just waiting to go off.
"Do more with less" pushes people and
equipment to perform beYond their
capabilities, usually by sacrificing the
normally accepted margins of safety. It
usually takes a catastrophe many times
worse than the SCF for the federal
Ieadership, from Congress on down
through each agency involved in the
concerned operation, (in this case
wildfire fighting) to realize that you do
less with !ess. Adopting a "do less with
less" attitude would mean letting some
fires burn themselves out when they
don't directly threaten the local populace.
Unfortunately decisions like these
. usually come at an immeasurable cost.

Attitudes, Training, and
Experience
Attitudes, training, and experience have
a deeply inter-related relationship.
Cultural attitudes affect the emphasis of
training, and experience shapes and
modifies our attitudes. When experience
and training validate each other, there
is usually a positive attitude effect.
When they don't suPPort each other,
there's usually a negative attitude effect.
Start with the training attitude that by
emphasizing fire behavior, fuels,
weather, and tactics, entrapments will
be avoided. Add to that the historically
Iow frequency of losses, an experience
based invulnerability attitude (i.e. "it
won't happen to me") can develoP. The
overall experience, exPertise, and
success of firefighters fosters the
attitude that they can handle any fire
(i.e. elitist, can do, or 10:00 fire), which
in turn feeds the training and experience
attitude'\rvhy should we over-learn
emergency procedures (fire shelter use
and bailing out of a situation). From
this vantage point, it would appear that
these attitudes are leading firefighters
to lean on luck and circumstance to keep
them safe.
The combination of low frequency of
losses (experience), and highlY
experienced teams (exPerience)
conspire to subvert important safety
procedures and attitudes (training).

Attitude lmpacts on SCF
Cultural attitudes played a significant
roll at South Canyon. Some of the
cultural attitudes that were carried into
the fire were:

. "AIlfires will be initial attacked and
suppressed as soon as Possible."
. "Highest priority fires are ones that
threaten life, residences, structures,
and utilities."

. "We can handle the fire."
. "Can do"
. "lt won't happen to me."
This last attitude is a training/
experience trap stemming from the fire

training attitude and the fire shelter
attitude.

What impact did these attitudes have
on the incident? First, we need to
recognize that safety and operational
etfectiveness are opposite sides of the
same coin. The first Standard Fire
Order supports this. At South Canyon,
the additional emphasis suppression
received was both caused bY and
resulted in the erosion of safety margins.
Each time the firefighters "got away with"
pushing into their safety margins to
suppress a fire, it reinforced the attitude
that they could do the job with a smaller
margin for error. The fact that some of
the firefighters were uncomfortable with
the situation at South CanYon
demonstrates that Grand Junction's
suppression directive was causing some
shifting and competing goals. This
erosion of the safety attitude coupled
with SA and communication breakdowns
critically compromised the team and
individual decision making ability.
Among the elements that led to this
breakdown are physical and mental
fatigue, recognition gaPS, weather
information not communicated or used,
safety concerns not communicated,
concerns about who was in charge
(leadership) and the numerous
compromises of the SFOs and WOSs.
When the blow-up occurred, these
came together with deadly results. The
attitudes also blocked the Iast escape
path{ropping tools and packs, bugging
out, and using shelters.

After situations like these many
questions are raised. Some that need
to be answered in order to affect any
kind of change are:

.

Do tactical teams know to increase

meaningful communication during a

crisis? Also, do they know how to
communicate etfectivelY?
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. What about pre-planning for crisis
situations?

.

Do tactical teams get the best

information before and during a fire
crisis?

Changing Gultural Attitudes
Before we look at examples of how these
changes are affected, let's look at why
that change is made.
Why do cultural attitudes change?
Because it is recognized that the long
term goals of the organization are not
being met.

How do you recognize that an attitude
is no longer valid? Since you have no
"attitude out" light, you usually know by
unwanted results produced by practicing
the behavior associated with the attitude.
The feedback from the environment may
be obvious or subtle. Because of the
blind spot effect talked about earlier, it
is harder for teams to find the offending
attitude than for individuals.
Organizations, being larger and more
complex than their component teams,
find it more difficult digging out an
invalid attitude.
Why is it harder for an organization to
change an attitude? You have many
more people needing to change and
change is naturally difficult for people.
Because they're doing something new
and different, it take times and effort to
make it stick. Let's look at a typical
process by which organizations can
change attitudes. Then we'll look to
commercia! and military aviation as
examples of organizations that have
undertaken this kind of change.

Preliminary Requirements. Before

L

the change process can be started, the
organization, in particular the senior
leadership and managers, needs to
recognize that their greatest contribution
to this sort of change is providing a
supportive environment that will foster
the growth of the change effort.

Patience, perseverance, and
commitment from the leadership and
managers is absolutely necessary.
Recognizing that this sort of change
happens one person at a time and that
it will be slow and sometimes ditficult,
they will be supporting the change and
their own role in the effort.
For the individual, making the change
can be as simple as changing the
behavior associated with the attitude.
This can happen very quickly, but may
not have a lasting effect. As soon as
the need for the change has passed,
the individua! is likely to revert to old
behavior patterns and start the cycle al!
over again. Actually changing the
attitude is more ditficult than changing
the behavior. lt takes more time, but
has a more permanent etfect. For an
organization, the time and effort is
greatly magnified.
Commitment, or lack thereof, will either
make or break this type of program.

What needs to be changed? lnitially
a survey of the organization should be
conducted to determine the attitudes and
values regarding team effectiveness.
Areas that are typically covered in this
type of survey are leadership,
communication, recognition and
management of stress, needs for
achievement, and job satisfaction. For
accurate data to be gathered the need
for anonymity is essential. !n addition a
cross-section of the entire organization,
top to bottom, left to right, needs to be
sampled to prevent inaccurate,
misleading, and skewed data. This
information is then used as a benchmark
to measure the change against, and to
help determine the types of tools to
necessary to make the change.

How does it happen? Using the data
from the survey, a program of change
is developed. Usually this takes the
form of training or organizational
interventions. The program is usually
developed by or in conjunction with
professionals involved in this arena.
Credibility of the developers, program,
and delivery personnel is criticalto the

program's success. This is the first step
in assuring the buy-in of the front-line
teams.
Finally, programs should be designed
to fit seamlessly into the culture. lt
can't be seen as one time fix or just
another training requirement. To
change the culture, it must be part of
the culture.

Where does it start? Programs which
work to improve team attitudes and
effectiveness usually consist of a
number of inter-connected training
modules.

lnitial "awareness" training is designed
to introduce the program and set the
stage for the training to follow. lt is
usually directed at all organizational
members who are targeted for change.
A I ead e rsh ip/m an agement "staff co u rse
for the senior management is also
conducted in the initial phases. These
programs provide management
personnel the essentials to fulfilltheir
role in the change process. They need
to'\rvalk the talk" if they expect the rest
of the organization to do the same.
Baseline training is the longest and
most in-depth phase. !t provides the
background, vocabulary, skills, and
feedback the teams need to affect this
change.
lnstructors and Evaluafors play a special
role and therefore need specialtraining.
This type of training is focused on
observing, instructing, and evaluating
the new attitude.

Finally, continuation training provides
ongoing reinforcement of the concepts
learned in the baseline training. For the
best results, it should be practiced in an
environment as close to actualas
possible.
As with support, training must also run
from the top down. No one is exempt
from training, no matter what their
standing in the organization. Each
phase builds on the previous. This
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continuity is necessary so that previous
training isn't invalidated by the next
phase. The training that is the most
important is usually the most neglected.
and continuation
! nstructor/evaluator
training are probably the two most critical
modules for assuring long-term success.
The instructors and evaluators must
embrace the change and its concepts
and procedures, or the training will be
useless. Lack of buY-in from the
instructors and evaluators can result in
training invalidating training, and
evaluation invalidating or ignoring
training.
Continuation training, on the other hand,
keeps the ball rolling. Remember this
is a long term program, not a quick fix
Band-Aid. These concepts and skills
need to be revisited not just annually,
but at every training opportunity if it is
going to be a permanent Part of the
culture. As with anything new, practice,
practice, practice makes perfect. One
final, important point regarding
continuation training-KEEP lT FRESH!!
Nothing will kill a program faster than
tired, overused training material. As
new information becomes available it
should be integrated into the program.

Looking back...we see that this is just
a sample of what a program for cultural
change could look like. A rea! program
is much more complex, but then again,
real change is much more challenging.
Other organizations have undertaken to
change attitudes within their culture.
Most notable is the aviation community.
We'll look now at commercial and
military aviation to see what brought
them there and what theY've done and
gained.

tn the Beginning...
The 1970s saw a number of air carrier
crashes. The fact that aircraft crash
wasn't new, but the reasons for
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crashing were. More and more
accidents were being attributed to
"human" or "pilot error." HighlY
experienced, trained, and motivated
(sound familiar?) crews were allowing
aircraft to crash. Most notable is the
Portland DC-B crash where the crew
flew the aircraft out of gas while
troubleshooting a gear problem on a
clear night within sight of their
destination. Another is the L'1011 that
slowly descended into Florida
everglades as the crew tried to decide
what was wrong with a 680 lightbulb.
The crew was focused on the lightbulb
and no one was minding the store:
why?
The "why?" questions were asked by
the airlines also. Human error was the
answer--tut how do you keeP it from
happening? This answer took the form
of Cockpit Resource Management

(cRM).
A program for change was initiated at a
number of airlines. !t probably looked
like the program we just outlined. What
they found was that certain elements in
the human equation needed change.
They were, and are, communication,

stress management, leadershiP,
decision making, and attitudes.
These programs are designed to make
the pilots and flight engineers more
etfective and efficient flight crews.

killing everyone aboard. That's what

the engineers at the airline and aircraft
manufacturer said. But Capt. A! Haynes
attributes his and the Passengers'
survival directly to CRM. The oPen,
continuous communication, creative
synergy, and their recognizing and using
all available resources are principles at
the heart of CRM, and were the ones
used successfully by the flight crew.
lncreased focus on and awareness of
effective and efficient flight operations
helped to broaden the scoPe of the
program. The first to be brought into
the fold were the cabin crew, hence the
name change to Crew Resource
Management. Then it sPread to the
maintenance organizations.
ln the early to mid-l980's military
aviation became aware of the benefits
of CRM. The USAF Military Airlift
Command (MAC) was the first to come
on board. Their operations were the
closest to the airlines, so it was natural
for them to see the benefits first. MAC
"spun" the airline programs to better fit
their environment. The military was
interested in the etfectiveness and
etficiency issues, but were more
interested in CRM's major by-product:
SAFETY. ln an environment where
your enemy is actively trying to reduce
you to an aluminum rain shower, a
program that keePs You from doing
your enemies' job is always attractive!

As the programs became more and
more a part of the airline culture, the
benefits of this type of training was
seen in other areas within the
community. They also started seeing
some return on their investment.

Today, CRM is an inseParable Part of
the airline culture. Human factors
related accident rates are down,
incidents are down, safety is up and so
is etficiency. The program is working.

A notable (but not isolated) case is the
Sioux City DC-10 crash. Enroute to their
destination, the #2 engine, the one in the
vertical stabilizer, disintegrated. Pieces
of the engine cut through the hydraulic
lines for the primary, secondary, and
standby systems. Without hydraulic
power, the pilots were unable to control
any of the flight control surfaces. By all
rights, the aircraft should have crashed,

As for the military, the change is still
taking root. Military CRM hasn't reached
the stage the air'lines have, but then as
we have said, these things take time. lt
has also moved out of the aircraft arena.
Other military units are seeing the
benefits of CRM. Maintenance, test
engineers and pilots, and specialforces
units are just a few that have embraced
the concepts of CRM.

:,
Last Words
Changing a cultural attitude can be a
daunting process. But in this
environment, as in some of the others
we've talked about, ignoring an attitude
that is in conflict with the organization's
goals and values is not just inconvenient,
it's downright lethal.

By believing that what you're doing is
important, you will be able to make the
changes in your culture. These changes
will have far reaching benefits for the
individualand the organization in safety,
decision making, and operational
effectiveness.

TIG lnc. is a consulting company in Aurora,

Colorado. We specialize in the delivery and
development of Crew Resource Management
(CRM) and human factors training.
TtG lnc. is currently providing seruices to the Army
Guard Special Forces and The USAF Reserues
flying and maintenance organizations.
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South Canyon
Revisited: Lessons
from High Reliability
Organizationsl
Karl E. Weick, University of Michigan

ln this paper I want to explore the idea
that organizing to prevent wildland fire
disasters such as ihe South CanYon
Fire on July 6, 1994 in which 14 people
lost their lives, is an ongoing struggle
for alertness. My intention is to look
more closely at that struggle. I want to
do 4 things. First, I want to discuss 4
pieces of my earlier analysis of the
Mann Gulch fire that seem relevant to
South Canyon. ln particular, I want to
discuss briefings, leadership, tools, and
wisdom.

Second, I want to discuss organizational
issues at South Canyon that are less
visible in Mann Gulch. These include
discrepancies, levels of experien@, the
willto communicate, and Watch Outs
involving management. Third, I want to
touch on solutions. And I want to
conclude by discussing some questions
about South Canyon that continue to
haunt me.

Similarities Between Mann
Gulch and South GanYon
Briefings. The struggle for atertness at
Mann Gulch was undermined bY manY
of the same things that undermined it at
South Canyon, one of which is briefings.
Briefings are an attempt to give people
in a crew a common framework in
advance including assumptions about
what they may face, how it will develop,
and how the crew will function and
update its understanding of what is
going on.
At Mann Gulch, the crew of 14
essentially proceeded without much of

iil,i
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a briefing. They basically knew only
that they were jumping on a fire that
would likely be out by 10:00 the next
morning. After landing, all some of
them knew was that Dodge had
scouted the fire on the South slope with
Harrison, had used the phrase "death
trap" to describe what he found, and
had ordered the second-in-command
William Hellman to march the crew down
the North slope toward the Missouri
River. Dodge didn't say whether this
tactic was to escape the death trap or
to position the crew to fight the fire, or
simply to get closer to the river. When
the fire spotted to the North side of the
gulch, Dodge turned the crew around
and angled them up toward the ridge,
and soon ordered them to droP their
tools, and then to enter an escape fire,
all without verbalizing his reasons
(Dodge, 1949, p. 121). Since the crew
did not know each other well, since
Dodge knew only 3 of them, since
several were on their first jump, and
since Dodge himself was rusty on
leading a crew (Maclean, 1992, p. 41), it
was imperative to build some common
understanding and common action into
this assortment of strangers. That didn't
happen.
But neither did it happen 45 years later
at South Canyon. The South CanYon
accident investigation team allocated
almost a full page (Report of the South
Canyon Fire lnvestigation Team, 1994,
p. 26: hereafter referred to simply as
Report, 1994) of their report to "Safety
briefings" as a "significant contribution"
to the 14 deaths. The hand-otf of the
fire the evening of July 5 from the BLM
crew to the smokejumpers and Jumperin-charge Mackey is a good example of
how not to brief people. The hand-otf is
by radio rather than face to face, is made
after the BLM crew who know the
terrain and foliage has left thb scene,
and the jumpers inherit a handline which
is partially constructed but already lost
by the time they collect their gear and
are ready to extend it. Without checking

sa,oor or g|.,si,,e* m.ini.rarion, u,i,r€Bity ot Mhhtssn, AIn A,bor, Mt
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whether the assumption is correct or
not, the departing lncident Commander
says in his statement, "l knew (ia.) that
Mackey would look (sic) at fire from the
air before they jumped and that he
would make a decision on what to do
with it after we left. I did not feel that
smokejumpers needed additional
guidance" (Report, 1994, p. A 5-9).
Mackey got otf to a bad start,'and the
quality of the briefings didn't improve
much from then on. For examPle, the
Prineville Hot Shots were not told how
Gambel Oak burns when it is dry, nor
were they told that in previous days,
fires had made spectacular runs
through this material in Colorado.
Why so much casualness? One
possibility is that everyone seriously
underestimated how much continuing
effort and shared information it takes to
build coordination and hold it together,
especially during transitions from an
initial attack to an extended initial attack,
from one level of complexity to another
level, and from one organization to
another. The investigation team, on p. 6,
states the following: "as is typical in
extended attack situations, f i refighting
groups arrived on the fire at intervals
from dispersed locations and blended
into the existing organization." The key
word there is "blended." Blending
sounds like something that occurs
automatically not something that people
work at. Many would say it's especially
hard to blend into an "existing
organization" if that organization itself is
invisible, as was the case for some
people at South Canyon. Some people
trying to blend did not know who the
lncident Commander was, or which
radio tratfic had the force of authority,
or what the suppression strategy was
since it seemed counter-intuitive.
The questions that need to be pursued
are, why does briefing continue to be
treated casually and what does better
briefing sound like? Back in 1949,
during the investigation of Mann Gulch,
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Henry Thol's father understood the
essentials of a briefing even if much of
his emotionaltestimony ("1 owe this to
my boy'', p.201) was tough to follow.
"Usually the foreman he always looked
out for all, to take care of anything that
happened. We always looked out for
that before he put the men on the fire
line. He had something to fall back on
. . . let's go in there boys, the wind isn't
blowing now. We'll go in there. But
watch out, the wind can change any
momenf'(Thol, 1949, p. 200). More
recently, researchers have studied
effective cockpit crews in aircraft and
have found that better briefing leads to
better performance. This is relevant
because in cockpits, as well as on fire
lines, people often work with strangers.
ln particular, effective leaders establish
and reatfirm norms of conduct for
behavior in the group, and insist that
people keep each other informed on
what they were doing and the reasons
for their actions and the situational
modelthat gave rise to those reasons
and actions. Almost no one at Mann
Gulch or South Canyon heard someone
S3Y,

1)
2)
3)
4)

Here's
Herels
Here's
Here's

what I think we face:
what I think we should do;
why;
what we should keep our eye

on;

5) Now, talk to me.
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Leadership. But Mann Gulch and
South Canyon are similar not only in
their casual briefings. There was
uncertainty about leadership in both
cases. At Mann Gulch, leadership
moved uneasily among Navon,
Hellman & Dodge. At South Canyon, it
moved uneasily among Blanco,
Mackey, Longanecker, Shephard,
among others. At Mann Gulch, as at
South Canyon, crew members were
not closely acquainted with their
foremen due to continual rotation of
people among crews and assignments.
(Fite, 1949, p. 28). Dodge knew only 3
people in his crew, Hellman, McVey,
and Thol (Dodge, 1949, p. 125).
Hellman, who was better acquainted
with the men (Dodge, 1949, p. 125)

was near lhe front of the line as they
raced uphill (Sallee, 1949, p. 76) and
reportedly said "to hell with that, I'm
getting out of here," when Dodge
ordered people to jump into his escape
fire.

At Mann Gulch people were torn
between 2 conflicting influences. But,
the same thing happened at South
Canyon. Haugh and Erickson both
yelled at the retreating Hotshots to drop
their tools (Report, 1994, p. 16) and run
for the ridge while Thrash, who was at
the head of the line of jumpers and
hotshots stopped and began to deploy
his fire shelter as did smokejumper
Roth. Hipke and Blecha said in
essence, to hell with that, l'm getting
out of here and continued to run.
This similarity may be merely a coincidence. lt may be more significant. lt
seems worth exploring, however,
because it adds uncertainty to a situation
that already has lots of puzzles.
Uncertainty about leaders puts
increased demands on crews,
dispatchers, and pilots at a time when
they are close to overload. Uncertainty
pulls groups apart which, makes them
more susceptible to panic (Weick, 1993,
pp. 637-638). And uncertainty in the
face of unclear leadership often cuts otf
the flow of information because people
don't know who to send it to and
responsibility keeps shifting at will. As
we will see later, uncertainties about
leadership were not confined to South
Canyon. They extended up through the
organization and this sets the tone for
actions reflected throughout the
organization.

Tools. A small, but powerful similarity
between Mann Gulch and South
Canyon is that, in both cases, when
people were fleeing the blowup and
were told to drop their tools so they
could move faster, some resisted.
Several calculations suggest that this
resistance may have cost them their
lives (Report, 1994, p. A3-5). They
would have been able to move 15-20%
faster (Putnam, 1994) without their
packs and tools. Firefighters are not the

only people who are reluctant to drop
their tools. Naval seamen on ships are
trained to wear steel-toed shoes at all
times and often refuse to take them off
when they are ordered to abandon a
sinking ship. Fighter pilots report being
reluctant to eject from the'\uarm womb"
and "cocoon" of oxygen in a cockpit that
is out of control into a far more harsh
environment. lt is just as hard to drop
shoes or an aircraft as it is to drop a
pulaski and a pack.

At Mann Gulch, Dodge told his crew to
"drop all heavy tools" 200 yards after
they turned upslope. According to
Sallee (1949, pp.75-76) and Rumsey
(1949, p. 103) people either threw away
everything or nothing. Dodge in his
testimony said he "didn't know until
Iater that they had discarded shovels
and pulaskis" (1949, p. 1 18). Sallee
reported that with the fire racing at them,
smokechaser Harrison was sitting
resting "and he still had his pack on"
(Sallee, 1949, p.88).
This same pattern was repeated at
South Canyon. Some of the smokejumpers who deployed their shelters
above the lunch spot, did drop their
tools. But in doing so, they were struck
by the enormous symbolic significance
of what they were doing. One observed
that putting down a saw was like
running up a white flag (Rhoades
statement); another (Petrilli), that the
"Pucker facto/' went up a notch (Report,
1994, p. A5-69).
What about those who didn't drop their

tools? If dropping your tools signifies
you're in deep trouble, keeping them
may help you fee! you're safe. To hold
onto your tools is to stay in control, to
remain a firefighter rather than a victim,
'
to appear calm. l'm still in it. This is not
just an issue of symbolism since tools
are needed to scrape an area clear
before deploying a fire shelter. But the
reluctance to drop tools may come from
other sources such as economics,
habits, avoidance of failure, predictions
of fire behavior, and social dynamics.
Equipment is expensive and jumpers, at
least, are told repeatedly and early in
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their training to carry out everything that
is dropped to them. Habits built uP
during training are much more likely to
involve moving with tools in hand,
rather than moving and discarding tools.
People have no idea what it feels like to
run and discard tools or even how to do
it. Rhoades in his statement mentions
that as he was running to escaPe the
South Canyon fire he kept looking for a
place to put the saw down so it wouldn't
get burned, a search which undoubtedly
slowed his progress. !n his words, "at
some point, about 300 yds. uP the
hil!....1 then realized I still had my saw
over my shoulder! I irrationally started
looking for a place to put it down where
it wouldn't get burned. I found a place I
it (sic) didn't, though the others'saws
did. I remember thinking I can't believe
!'m putting down my saw." These words
have even more impact when it is
recalled that, among the fatalities,
firefighter #10 (Putnam, 1994) was
found with a saw handle still in his hand.
To discard one's tools may signify more
than giving up control, it may also be an
admission of failure which, in a "can do"
culture, is a devastating thing to admit.
There is a further complication with the
seemingly simple act of dropping one's
tools. lf people drop their tools, they
still face a tough choice, namely, do I
now run faster or do I stop and deploy
my shelter? lt is tough to do both
although some people at South Canyon
tried. Running faster and stopping to
deploy are incompatible and uncertainty
about which one to do may comPel
people simply to keep doing more of
what they are already doing, namelY,
running with tools. To keep running is
to postpone having to make a tougher
choice, especially if the person feels
both exhausted and uncertain how safe
the shelter really is. People may also
hold onto tools because their predictions
of fire behavior suggest that the fire
won't reach them. This is a clear
possibility at South Canyon. As the fire
moved toward the hotshots and jumpers
moving North along the fireline, it
repeatedly was channeled toward the
ridgeline along draws that ran at right
angles to their movement. This fire
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behavior could have created the
impression that the crew was at the
flank rather than the head of the fire
which meant there was no need to drop
tools.
Finally, people may hold onto their tools
as a simple result of social dynamics
when people are lined up. lf the first
person in a line of people moving up an
escape route keeps his or her tools, then
the second person in line who sees this
may conclude that the first person is not
scared. Having concluded that there is
no cause for worry or that I'm not going
to be the only one who goes back
without tools, the second person also
retains his or her tools and is observed
to do so by the third person in line who
similarly infers less danger than may
exist. Each person individually may be
fearful, but mistakenly concludes that
everyone else is calm. Thus, the
situation appears to be safe except that
no one actually believes that it is. The
actions of the last person in line, the
one whose back feels most intensely
the heat of the blowup are observed by
no one, which means it is tough to
convey the gravity of the situation back
up to the front of the line.
What hasn't changed in 45 years is the
power of symbols. Packs and saws may
be heavy and slow one's pace. But that
may be one of their less important
qualities. More significant may be their
ability to reduce one's sense of danger.
If throwing tools is a sign of surrender,
keeping them may be a sign of a
standotf or victory. lt may be important
for trainers to emphasize, "Look people,
you're going to want to hang onto this
stuff. Don't! lt could cost you your life.

Wisdom. The fourth aspect of mY
Mann Gulch analysis that fits South
Canyon centers on the idea of wisdom.
To understand why the idea of wisdom
fits here, you need to understand first
that wisdom is a mixture of knowledge
and ignorance. When one of them
grows, so does the other. To know
something better is also to discover that
new questions about it are raised.
wisdom is an attitude that what you

know is only part of what could be
known, and therefore, you need to stay
alert. You need to avoid excess
confidence that you know everything
and excess caution that You know
nothing, if you want to stay flexible.
Wise organizations know what theY
don't know. They know two things:
first, they know that they have not
experienced all possible failure modes
and second, they know that their
technology is still capable of generating
surprises (Schulman, 1993). Thus, when
they act on the basis of their Past
experience, wise organizations act as if
that experience is both credible and
limited. They simultaneously believe
and doubt they know what is uP.
Consider the case of a near miss or a
close ca!l. The fascinating thing about
a near miss is that, "Every time a pilot
avoids a collision, the event provides
evidence both for the threat and for its
irrelevance. lt is not clear whether the
learning should emphasize how close
the organization came to disaster, thus
the reality of danger in the guise of
safety, or the fact that disaster was
avoided, thus the reality of safety in the
guise of dange/'(March, Sproul!, and
Tamuz, 1991, p. 10). lf the moment is
interpreted as safety in the guise of
danger, then learning should be
diminished because "more thorough
investigations, more accurate reporting,
deeper imagination, and greater sharing
of information" are all discouraged
(Sagan, 1993, p. 247). The attitude of
wisdom sees a near miss as evidence
that the system is both safe and
vulnerable, that people must remain
alert, and that a safe environment is not
measured by an absence of accidents
(that outcome is largely dependent on
luck), but is the result of active
identification of hazards and their
elimination (Allinson, 1993, p. 186).
At Mann Gulch, people believed theY
were fighting a fire that would be out by
10:00 the next morning and failed to
raise questions about whether this
expectation remained accurate. At
South Ganyon people believed theY
could "hooK'the fire before the winds
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would build and they presumed that
lookouts and a commander had the big
picture even though the firefighters had
seen no evidence of this.
The attitude of wisdom is one way to
remain alert, because it leads people to
remain open to what is happening and to
rely cautiously on their past experience.
I've always been struck by evidence
suggesting that there are certain periods
during a person's career, when they are
most in danger of getting injured or
killed. Police, for example, are in most
danger of being shot during their Sth
year on the force. Firefighters are in
most danger of fireline accidents either
in their first 2 years or after 10-15 years
of experience (Pyne, 1984, p. 391).
Young firefighters are vulnerable
because of their inability to recognize
hazardous situations. The more
experienced firefighters are vulnerable
because they presume they've seen it
a!1, they have less openness to new
data, thus the validity of their models
decreases. The unexpected gets them.
Crews and commanders need to keep
learning and updating their models.
This won't happen if they presume that
nothing about fires can surprise them, if
near misses are treated as testimonials
to safe practices, and if they are certain
that they've experienced al! possible
ways in which a system can fail. These
attitudes won't change if they reflect
similar attitudes in top management.
You may recallthat Maclean felt "the
Forest Service wanted to downplay the
explosive nature of the Mann Gulch fire
to protect itself against public charges
that its ignorance of fire behavior was
responsible for the tragedy" (Maclean,
1992, p. 125). The key word there is
"ignorance." The service doesn't want
to appear ignorant. Nor do it's crews.
The price of creating this impression
may be a loss in vigilance, learning,
and wisdom.
It is tempting in a world of boldness and
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aggressive attacks, to conclude that
there is no place for doubt. But as
Thoele (1994) has suggested the best
firefighters do not confuse risk with

recklessness, and they are able "to say

fno'without sustaining dents in their
machismo" (p. 28), That's what wisdom
is about, and why it's worth striving for.

Differences Between Mann
Gulch and South Ganyon
Discrepancies Between Beliefs and

Actions. Having suggested at least 4
ways in which dynamics of organizing
in South Canyon replay themes that
unfolded earlier in Mann Gulch, ! now
want to explore some additional issues
that were less visible in Mann Gulch but
that stand out in South Canyon.
The first of these is the unusually large
number of inconsistencies between
beliefs and actions at South Canyon.
I want to dwell on these because they
suggest one reason why people
persisted so long doing things that
violated fire orders and watch outs.
A recurring belief among people fighting
wildland fires is that some of the fires
they fight are on worthless land. This
was a prominent issue at Mann Gulch.
As Ear! Cooley (1984) put it, "One of the
main questions was why we risked lives
and spent many thousands of dollars to
save scrubby timber and cheatgrass"
(p. 91). A basic discrepancy that
firefighters and overhead face over and
over is between their belief that the land
is worthless and the reality that they are
risking their lives to defend it. The action
of defending is inconsistent with the
belief that the area is worthless.
Contradictions such as this cause
tension and continue to do so untilthe
person either changes the belief-{he
land is more valuable than it looks--or
changes the action, and uses low priority
suppression tactics. Eitherchange
reduces the inconsistency,
Let's extend this scenario to South
Canyon and a key decision, the decision
made at 9:30 the morning of July 6 to
cut a direct fireline, downhill (Report,
1994, p. Aa-6). What is noteworthy
about this decision is that it involves a

troublesome discrepancy. Building
direct line downhill is dangerous.
Longanecker said, "going downhill direct
is a bad deal" (Report, 1994, A5-52).
Archuleta asks, why are we punching in
line? Erickson asks, "Where are the
safe areas?" and hears the answer,
"there really aren't any." Rhoades,
Doehring, and Shelton overhear this
conversation. But the decision is made
to build a direct line anyway, which
leaves everyone tense. They believe
that the action is dangerous, yet they
are doing it. What makes this really
troubling is that the decision is a public,
irrevocable, choice. There is good
research evidence (e.9., O'Reilly and
Caldwell, 1981 ; Salancik, 1977) that
when people make choices of this kind,
they are more likely to change their
beliefs so that they become consistent
with the action they are now committed
to. ln this case people should begin to
believe that building direct line downhlll
is safe after all in order to justify what
they are actually doing.
And that's what seemed to happen.
Listen to how Quentin Rhoades in his
own words, handled things: "l resolved
not to go down that hill digging line . . .
Smokejumpers arrived and started
digging line. I remember thinking that I
must have missed something. lhadn't
been on a fire since August 18, 1992
and I felt a Iittle green." Rhoades
convinces himself that the main reason
the situation seems dangerous is that
it's his fault, he's rusty, he's missed
something, which means the situation is
not as dangerous as it looks. Other
people resolve the discrepancy in other
ways. They convince themselves that
the leaders know what they're doing,
that it won't take long to cut the line, that
the predicted weather front won't be
that strong, that they can "hook the fire
before the front passed" (Report, 1994,
p. A5-53), that the crews are really on
top of this job, and that more resources
are coming (Report, 1994, p. A5-47).
There is a grain of truth in all of those
explanations. But people also have a
stake in needing them to be true, since
they redLce the tension associated with
doing something they believe to be
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^dangerous. The trouble is, they now
have a vested interest in not seeing
warning signals. lf they do notice these
signals, then their whole sense of what
is happening collapses. Listen again to
what Rhoades says: "My ditty bag
contained a copy of standard fire orders
and watch situations. I considered
looking at it, but didn't. I knew we were
violating too many to contemplate."
When people take public, irrevocable
actions for which they feel responsibility,
their mind set is to justify those actions
and to assemble evidence that shows
the action makes sense (Ross & Staw,
1986). They are not indifferent toward
evidence that raises doubt about the
action. lnstead they avoid, discredit,
ignore, or minimize this contrary
evidence and keep looking for positive
reasons that justify continuing the action.
People who justify their actions persist,
or in the words of the investigating team,
"strategy and tactics were not adjusted
to compensate for observed and
potential extreme fire behaviot'' (p. 35).
I have dwelt on this one decision at
South Canyon to show how people
justify their actions and in doing so,
become more committed to continuing
those actions. There are several other
discrepancies that could be analyzed
the same way, such as the belief that
this was a low priority fire yet Type 1
crews were put on it; the policy that two
or three trees burning is a standard
smokejumper dispatch (French), yet
jumpers were not dispatched
immediately; the belief that this is a
potentially serious fire, yet a crew walks
otf it the nilnt of the Sth; the belief that
retardant works only at certain stages
of a fire, yet requests for it at that stage
are refused; aerial reconnaissance that
spots fingers of fire in west drainage on
July 6, yet these are not drawn on the
map (Report, 1994, pp.26, A5-70). My
point is not simply that there were
discrepancies at South Canyon. Life is
fullof discrepancies and people manage
to deal with them by sizing up pro and
con evidence. My point is that, key
discrepancies at South Canyon seemed
to occur in a context where people got
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locked into public irrevocable, volitional
actions, and had to justify those actions.
These justifications made them more
committed to those actions, which led
them to persist longer in executing
those actions despite growing dangers.
Notice that the people who would be
spared from this process of escalation
would be those who were forced to cut
line (there is low choice), people who
saw escape routes, (the action is
revocable) and people who did not
express their views in public (the
decision is not linked to them as
individuals).

Levels of Experience. Earlier I
mentioned that experience has both an
upside and a downside. The upside is
that it gives you more patterns that can
be retrieved and matched with current
puzzles to make sense of them. The
downside is that more experience can
sometimes lead to less openness to
novel inputs and less updating of the
models one uses. Failures to revise
often produce ugly surprises.
I want to dig deeper into the issue of
experience levels at South Canyon,
partly because the accident investigation team seemed reluctant to do so. I
say this because if you look at the Fire

Entrapment lnvestigation and Review
Guidelines (Report, 1994, pp.A12-3 to
A12-11) which they followed religiously
in structuring their report, the only
category out of the 28 that they omitted
was category 23, 'V. lnvolved personnel
profiles - Experience levels" (Report,
1994, p. A12-7). This omission may be
due to the fact that, on paper everyone
is qualified. But just because they're
qualified on paper, doesn't mean that
their experience is deployed well in this
incident or sufficient to handle its
changing character or easily adapted to
it. lssues of experience levels at South
Canyon are complicated, difficult to
untangle, and touchy when untangled.
But that's no reason to avoid them.

The overall !eve! of relevant experience
for leadership appears to be low.
Severat people appear to be in over their
heads, which gives a whole new and

somewhat chilling connotation to the
personnel category, "Overhead."
Experience is unevenly distributed
across the several activities at South
Canyon and does not always line up
with authority. There are no clear
mechanisms to mobilize and focus and
implement the experience that is
scattered around. And finally, everyone
is accessing their experience under
increasing amounts of stress, which
means they are likely to fall back on
those habits and understandings they
have overlearned (Weick, 1990, pp.
576-577). Unfortunately, these may be
the very habits and understandings that
are least relevant to the unique
conditions in South Canyon.
There are at least three reasons we
need to tackle the issue of experience
and how it is mobilized. First, an
important finding from studies of high
reliability organizations is that they have
multiple structures. Aircraft carriers, for
example, have a bureaucratic
hierarchical structure for normal
functioning during slack times, a
different structure built around expertise
for "high tempo" periods of extended
flight operations, and a third structure
explicitly designed for emergencies.
High tempo structures are especially
relevant for wildland firefighting where
rank in the formal hierarchy does not
always coincide with technical expertise.
LaPorte and Consolini (1991) describe
a high tempo structure on carriers this
way: "Contingencies may arise that
threaten potential failures and increase
the risk of harm and loss of operational
capacity. ln the face of such surprises,
there is a need for rapid adjustment
that can only rarely be directed from
hierarchica! levels that are removed
from the arena of operational problems.
As would be expected, superiors have
difficulty in comprehending enough
about the technica! or operationa! situation to intervene in a timely, confident
way. ln such times, organizational
norms dictate noninterference with
operators, who are expected to use
considerable discretion.

.,
Authority patterns shift to a basis of
functional skill. Collegial authority (and
decision) patterns overlay bureaucratic
ones as the tempo of operations
increases. Formal rank and status
declines as a reason for obedience.
Hierarchical rank defers to the technical
expertise often held by those of lower
forma! rank. Chiefs (senior noncommissioned officers) advise commanders,
gently direct lieutenants, and cow
ensigns. Criticality, hazards, and
sophistication of operations prompt a
kind of functional discipline, a
professionalization of the work teams.
Feedback and (sometimes conflictual)
negotiations increase in importance;
feedback about "how goes it" is sought
and valued" (p.32).
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People in South Canyon did not seem
to have the capability to form a high
tempo structure where influence flowed
from expertise and experience, rather
than from the formalchain of command.
ln part, the problem was that it was
never clear where the retevant expertise
was located so that the structure could
form around it. Furthermore, there was
no clear chain of command that could
defer to more experienced people nor
was there a clearly understood set of
signals by which such a shift in structure
could be conveyed immediately and
unequivocally to everyone.
A second reason the issue of
experience is important is because it
has the potentialto create a smarter
system that senses more. A key idea in
system design is the notion of requisite
variety: it takes a complex system to
comprehend a complex environment
(Miller, 1993). Analyses of South
Canyon that are consistent with this
principle have already begun to appear.
For example, Topic 3.5 in the IMRT
review states that managers should
"match qualified incident commanders
with the complexity of incidents"
(Wildfire, Vol. 3, No.4, Dec. 1994, p. 46).
That's requisite variety. lnadequate
requisite variety occurs when a less
complex incident commander, or a less
complex jumper crew, or a less complex
dispatcher, cannot adequately
comprehend a more complex event.

Requisite variety that is more adequate
can be illustrated by a crew of
smokejumpers who have had prior
experience as hotshots. Such a crew
has the capability to function either in a
more independent jumper mode or a
more disciplined hotshot mode, which
gives them a larger variety of ways to
cope with a larger variety of fire
behaviors

The notion of requisite variety also
alerts us to a hidden danger in
successful firefighting. There is growing
evidence that success leads to system
simplification (Miller, 1993), which means
successful systems steadily become
less sensitive to complex changes
around them. This insensitivity
culminates in a sudden string of failures
and the honifying realization that one
has become obsolete and faces a nasty,
prolonged period of playing catch-up.
Again, the lesson from high reliability
organizations such as the Diablo
Canyon nuclear power plant is the need
to cultivate diverse experiences, variety,
multiple points of view, and conceptual
slack (Schulman, 1993) so that people
have a better sense of the complexity
they face. And, there also need to be
well-learned, trusted, procedures to
handle the inevitable conflicts that arise
when people make ditferent interpretations, such as when a Fire Management
Officer and a Hotshot superintendent
differ on how the fire should be fought.
The third and final nuance of experience
that I want to raise is the question of
what happens when you are at the limits
of your experience where demands
exceed capabilities? And what can be
done about it?
For the sake of illustration, let's look at
jumper Mackey who was jumper-in-

charge at South Canyon and who had

just recently been given a permanent
appointment. What's interesting and
troubling about Mackey's position is that
the system makes it hard for him to do a
good job on this fire. lf we put ourselves
in Mackey's shoes we discover that he
is in a bad spot almost from the start.

He starts with a sloppy hand-off the
evening of July 5 and an unfinished
project which he is unable to continue.
He's dropped on unfamiliar terrain, at
twilight, with rolling debris and steep
slopes. The crew is unable to get much
sleep. The resources (two Type 1 crews)
that Mackey requests the night of the 5th
arrive in small numbers at unpredictable
interuals the next day (8 jumPers at
10:00 o.ffi., 10 hotshots at 12:30 P.m.,
another 10 hotshots at 3:00 p.m.) and
Mackey is not even sure they'llcome at
all since he's been told his fire is low
priority. When there is disagreement
about building line direct and downhill,
the incident commander does not
resolve it and the hotshot superintendent
does not seem to question the strategy
when he arrives around noon (Report,
1994 pp. A4-6, A4-7).
At some level Mackey knows the
downhill strategy is risky because, in
response to a flare-up at 10:35 AM, he
begins to pullthe crew out (Report, 1994
p. A5-70) only to have that decision
questioned by Longanecker who
suggests doing bucket drops. The drops
are made and the crew resumes cutting
line. Not long after this Rhoades
observed that "Don looked terrible." Still
later, when the saw Rhoades is using
breaks down, Mackey offered to sharpen
it and help him cut line. This looks like
a clear instance of a person falling back
on overlearned behavior when that
person is under pressure. Mackey
discards the less familiar activity of
keeping your head up and supervising
for the more familiar activity of keeping
your head down and cutting line.
I mention this example to make the point
that when demands exceed capabilities,
which is the basic condition under which
people experience stress (McGrath,
1976), this is seldom simply the fault of
an individua!. The buck doesn't stop
with that person. lnstead, the buck
stops everywhere (Allinson, 1993). The
people around Mackey made his
assignment harder and reduced his
capabilities to handle it. The resulting
pressure made it harder for Mackey to
gain access to the experience he
already had, which increased pressure
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^Q,
when his decisions were questioned,
which gave him even less access to his
experience until he was caught in a
vicious circle where he did what he had
always done on fires, namely cut line
rather than supervise. The Hotshots
had no idea something like this might
be developing, and when they saw
Mackey, he seemed to be moving
around and checking, which is what
overhead is supposed to do.
The system let Mackey down. It did little
to remove or redistribute pressures, it
did little to simplity his assignment, and
it did little to monitor the fact that he and
others had less and less energy to cope
with growing complexities. The crew
was losing variety and alertness, and no
one spotted this or slowed the loss, or
altered the work so that whatever
alertness remained was sufficient.

Communication. ln the preceding
discussion of levels of experience, I
steadily enlarged the size of the relevant
organizational unit from jumpers and
hotshots and South Canyon overhead,
to the system in general including
dispatcher, interagency coordi nators,
and top management. I did so in the
hope that we would not fall into the trap
of glibly saying that South Canyon is
another instance of operator error, but
would instead incorporate a larger,
earlier, higher set of design decisions
as significant contributors to the
incident.
You may recallthat the team
investigating South Canyon felt that
"Management support and dispatch
coordination" were not "significant
contributors" to the disaster, but merely
"influenced" it (Report, 1994, p.33). I
mention this partly because not
everyone agrees with this assessment
(e.9., OHSA, IMRT), and partly because
this is the same kind of questionable
assessment that was made by the team
investigating the Challenger disaster.
ln the Challenger report, the Main
Cause of the disaster was listed as
'Tailure in the joint between the 2 lower
segments of the right solid rocket moto/'
(Allinson, 1993, p. 1 1 1) and the

46

Contributing Causewas listed as flaws
in the decision making process. The
implication of such an analysis is that
people should devote the brunt of their
energy to correcting the main cause.
Allinson (1993, p. 111) among others
has argued that the Challenger
investigating team had their priorities
reversed. The failure was set in motion
by actions and choices that said it was
safe to launch and by the decision to
launch itself. The defect in the O-ring
can't harm anyone as long as that
defect stays on the ground. The fact
that a defective design even "existed at
allwas the result of previous decisions
to select this design. That it was allowed
to continue to exist was the result of
previous decisions not to alter it, despite
repeated warnings. That it was allowed
to be in use in unsuitable weather
conditions was also the result of
decisions made to allow it to operate
despite the danger that the weather
conditions represented. [Allinson
concludes by sayingl It seems more
appropriate, then to describe the
technical defect of the Challengerwith
the term "proximate cause" and
management's decision to launch the
Challenger without an adequate regard
for safety, the'primary cause'" (p. 113).
Since the South Canyon report focuses
on the crews cutting line, it is difficult to
spot earlier administrative decisions that
are potentially significant. But there is
certainly no shortage of possibilities.
Crews at South Canyon are told to be
aggressive but are given little support
to do so and later are faulted for being
too aggressive. Prineville Hotshots are
requested and then treated poorly when
they arrive at the Glenwood Springs
otfice at 8:00 a.m. on the 6th (Report,
1994, p. A5-80) where they are forced
to look around to find tools and then go
to the 7-11 to get food. Their
understandable agitation at being
handled this way probably does not
disappear the moment they get to
South Canyon. lnstead, much like the
married pilot who takes command of an
airplane shortly after an intense
domestic quarrel, the crew starts their

work at a level of stress which is already
quite high. lt doesn't take much
additional stress before the quality of
their judgment and thinking may begin
to sutfer. Radio discipline is practically
non-existent (Report, 1994, p. A5-37).
Dispatch keeps reminding people that
South Canyon is a low priority fire, that
there is nothing out of the ordinary
(LaDou statement), and they keep
saying "Roge/'to all requests for
resources without any feedback as to
how and when the request will be
handled, if at all. Requests for retardant
are denied, weather briefings are
unevenly distributed, and no one takes
responsibility for better distribution. The
lC is invisible (Report, 1994, p. A5-67)
and there is no guidance for helicopter
use which means that people compete
continuously (Byers statement) for its
services (Report, 1994, p. A5-22).
These poorly integrated managerial
decisions are spread over the period
from July 2nd through the 6th and may
reflect even earlier decisions about
safety and how people are to be treated.
The questionable decisions continue
after the blowup, suggesting that the
incident within the incident is
mishandled. Aircraft are kept circling
above the blowup for 45 minutes in 50
knot winds (Ferneau statement). The
governor is allowed to tie up a key phone
connection for 15 minutes which delays
rescue efforts for the people deployed
in shelters. Helicopter pilot Good, who
seems to have a stunning amount of
endurance and resilience, is still being
ordered around at 9:00 at night, this time
to fly body bags in. He speaks for a
larger group when he refuses, saying,
"l've had enough" (Report, 1994, p.A550).

These are all symptoms of problems far
removed from the crew boss on the
ground, and our job is to diagnose
symptoms of what. Many would say
these are symptoms of problems in
communlcation. This is what the
Hotshots said: 'The crew wants to know
where the communications broke down
with the red flag warning" (Report, 1994,
p. A5-81). The answer to their question
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about a breakdown is that the communications broke down everywhere, which
is an inevitable diagnosis when you
argue that the buck stops everywhere.
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Here's what good communication looks
like. The example comes from
Winston Churchill. When he discovered
to his horror that Singapore was
vulnerable to a Japanese land invasion
during WWll, Churchill said, "l ought to
have known. My advisers ought to have
known and I ought to have been told and
I ought to have asked" (Allinson, 1993,
p. 11). Notice how much complexity
Churchill has described. There is no one
cause for this disaster. Churchill could
have known. Others should have known.
Those who should have known, should
have informed Churchill without his
asking. lf others did not know, they
should have found out and informed
Churchill on their own without waiting for
him to ask. lf they didn't know, Churchill,
by inquiring of them, might have prodded
them to find out. If they had known but
failed to speak up, Churchill, by inquiring,
may have been given the necessary
information. Any of these eventualities
might have changed the course of
events (adapted from Allinson 1993,

pp.11-12).
It is everyone's responsibility to
challenge and to respond to the
challenges in a trustworthy manner, and
to listen carefully and respectfully to the
response. When people fail to engage
in respectful interactions (Weick, 1993,
pp.642-644), things can get dangerous.
Let me suggest why that happens.

v

One possibility in wildland firefighting is
that a norm has developed which says
essentially, no news is good news.
Partly because people on crews are
independent, adventu resome, takecharge people; partly because radio
tratfic is so hard to control; partly
because there are no detailed and
systematic communication protocols for
dispatchers and crew leaders to
exchange information about changes in
fire status; and partly because people
presume the basic task itself is
straightforward, a failure to report is

treated as a positive message that
things are OK. Notice, that if things are
not OK and people are preoccupied and
unable to send a message, this too will
result in a failure to report.

Thus, no reporting can mean either

not desired, or would not be passed on.
They may not have asked because
they thought they had all the answers
or wouldn't get them anyway. And they
may not have passed on information
because they assumed it would not
receive a hearing. lf any of these
possibilities are true, and if people also
believe that no news is good news,
then wildland firefighting is a thousand
administrative accidents waiting to
happen and is even more dangerous
than people realize. Fire is not the
problem. The problems are alertness,
trust, trustworthiness, respect, candor,
and "the will to communicatet' (Allinson,
1993, p. 41), a list that fits Mann Gulch
as much as it fits South Canyon. The
difference is that in South Canyon, the
list applies to a more dispersed set of
people with a more diverse set of
interdependent tasks.

things are OK or things are not OK. The
Zebrugge Ferry disaster on March 6,
1987 involved this very misunderstanding. The person responsible for
closing the bow doors of the ferry did
not report any deficiency to the Captain,
not because there was none, but
because he had fallen asleep before
closing the doors. The Captain steamed
into the channel unaware that the doors
were open and water was flowing into
the vessel. Five minutes after leaving
the coast of Zebrugge, the terry Herold
of Free Enterprisecapsized, sank, and
193 lives were lost. The buck stops
everywhere on this incident. Virtually
the same scenario happened 5 years
earlier on October 29,1983 aboard the
terry Pride, but was caught before the
ship capsized. At that time, the Master
urgently communicated with
management requesting that there be
some indication on the bridge whether
the watertight doors were closed or not
(Allinson, 1993, p. 203). Management
did not listen. Their responses to this
request are preserved in the accident
investigation and included remarks
such as, "Nice, but don't we already
pay someone?"; "Assume the guy who
shuts the doors tells the bridge if there
is a problem"; "My goodness." People
at the top didn't feel it was part of their
job to inquire, or to listen attentively, or
to pass along information. So there is
no reason for the Masters' of the vessels
to act ditferently if this is the preferred
communication style at the Peninsula
and Oriental Steam Navigation
Company (Allinson, 1993, p. 195).

Safety attitudes are inherent in good
management practice rather than
something that are tacked on. Free flow
of information is good'management
practice, gets things done, and saves
lives. lf people failto pass along
information, failto listen attentively, and
failto elicit information actively, that is
bad management and unsafe
management. lsuspect Stephen Pyne
(1984, p. 394) has it about right when
he said that "Alltoo often'safety'is a
cosmetic, a mandated and barely
tolerated veneer of declarations,
memorandums, task force reports,
safety otficers, and exhortations that
has little relevance to the conduct of
practical affairs. Something is taught
as a'safb' procedure rather than the
only procedure. Safety is something
added to a program, not something
integralto it . . . Most safety programs
fail at the bottom because they are not
truly practiced at the top."

People associated with South Canyon

Watch Outs for Administrators. ln the

didn't know a lot of things they should
have known. This raises at least 3
questions: why weren't they told, why

context of a closer look at administrators,
it makes sense to look at the 10 fire
orders and 18 Watch Outs that are
potential guidelines for firefighters,
guidelines that remained on a card
inside Rhoades' ditty bag, untouched
and unread. I want to make two points

didn't they ask, and why didn't they tell
what they knew? They may not have
been told because others thought the
information would have no effect, was
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about these two lists. First, I think
firefighters should begin to compile a list
of Watch Outs for administrators. ln the
same way that the current 18 Watch
Outs alert crews to increased hazards
at the site of the fire itself, administrator
Watch Outs would alert crews to
conditions back at headquarters that
are just as hazardous as the fire itself.
Recall that Longanecker (Report, 1994,
p. A5-54) proposed just such a watch
out in his statement after South Canyon:
Watch out "when you don't receive the
resources that you need or You are
debating with the dispatcher about the
resources you need." A handful of other
Watch Outs might include, Watch out,
1. When the governor is in town (Report,

1994, p. AF-64);
2. When interagency ties are strained
(Report, 1994, p. A5-63);
3. When dispatchers keep track of things
in their head rather than on Paper;
4. When the norms for radio discipline
are loose (Report, 1994, P. 45-37);
5. When people are reluctant to ask for
help;
6 When administrators are getting on'

the-job training;
7. When administrators say "keep it
simple;"
8. When the overhead is tough to find
(Caballero statement) ; and
9. When you don't know which office to
report to, you think about it, and
having thought about it You then go
to the wrong one (Taft statement).
The second point I want to make is that
a good place to start in developing a list
of administrative Watch Outs is with
existing efforts to boilthe ten fireorders
down to the acronym LCES (Gleason,
1991). !f lookouts, communication,
escape routes, and safe areas, are good
enough for firefighters, they are good
enough for administrators. The
principles are essentially the same in
either case. For examPle, the
administrative counterpart of lookouts is
a person with the big picture. ln nuclear
power plant control rooms, there is a
person called the shift foreman (Weick,
1987, p. 1 16) whose sole responsibility
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is to maintain the big picture. The most
etfective aircraft cockpitcrews are those
in which, during an emergency, the
aircraft is flown by the first otficer (copilot) not the captain and the captain
plans how to deal with the emergency
and tracks progress.

Although, I have already discussed

communication, a good way to
illustrate it is by a surprising finding in
studies of captains who lead the best
aircraft crews. lnvestigators found that
these captains readily acknowledge that
their decision making ability is not as
good in times of emergency as it is at
other times (Helmreich, Foushee,
Benson, & Russini, 19gO). Captains
who are the urorst leaders, say that
their decision making ability is just as
good in time of emergency as it is at
other times. Poor leaders don't listen
because they don't think they need to.
Good leaders don't fall into that trap.
Recall an earlier point I made that a
potentialtrap when people gain
experience is that they lose openness
to new information. Here we see clear
evidence that good pilots-and bY
extension, good leaders in generaldon't let that happen.
Escape routesfor administrators
consist of things like options, revocable
actions, pulling the plug, seeing the
temptation to escalate a commitment to
salvage a losing cause and then
avoiding it. The scary thing about
administrative escape routes, is that
sometimes they are used to denY
individual responsibility and to pass the
buck. That's the mind set that we want
to undercut with a culture where the
buck stops everywhere. Managers
responsible for treating people with
respect need to have the welfare of
those people in mind and not just their
own reputation, when they vow never to
get into anything without having a way
out for everyone. Safe flight operations
on aircraft carriers are made possible
because that's precisely what managers
believe and put into practice (Weick &
Roberts, 1993).

Safe areas for administrators are
created by such things as clear norms
about the relationship between failure
and learning, secret ballots, anonymous
reporting of near misses, access to
brainstorming where evaluation of ideas
is lntentionally suspended, the
equivalent of a penalty box where
people who commit glaring errors are
put for a finite period of time after which
they rejoin the action, and availability of
3rd parties to mediate conflicts that are
ditficult to resolve. lt is the very
availability of these safe areas that
allows administrators to act in a candid
manner that can then be mirrored on
the fireline.
lf a firecrew sees that management is
violating its own version of LCES, they
should be just as wary and alert as if
they saw themselves violating LCES at
the fire itself. The dangers, in either
case, are real, immediate, and serious.

Moving Toward Solutions
My analysis so far has been largely
speculative and has consisted of
extrapolations from what is known
about high reliability organizations to.
seemingly analogous circumstances in
South Canyon. Given the tentative
quality of this diagnosis, it is premature
to talk about remedies. Nevertheless,
remedies have already been implied in
what l've said and I want to illustrate
briefly some directions in which those
implications point.
1. If leadership is an issue, then it seems
important to look more closely at the
possible pathways by which one can
become a smokejumper foreman,
whether the route is through expertise
with parachutes, or with leadership,
or with fires. Depending on which
route is favored, people in the field
could have very ditferent habits they
fall back on when put under pressure.
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2. lf people feel there are too many rules
binding on firefighters (10 fire orders
+ 18 Watch Out situations + 4 LCES
+ 4 common denominators + 3
sources of judgment error [ignorance,
casualness, distractionl + 9
guidelines for indirecUdownhill line
constructiol = 48, in Gleason, 1994,
pp.24-25), and if firefighters say
they need to violate orders to keep
fires from growing (Rhoades, 1994,
p.22), then clearly some priority
setting is in order. lt is here where I
think it makes sense to talk about
simultaneous centralization and
decentralization. What you want to
do is centralize everyone in terms of
3 or 4 key values which are treated
as non-discretionary and imperative
(LCES?), and decentralize the others
issues so that they serve as guidelines and a platform for improvisation
to meet unanticipated !oca!
conditions. I have no idea what the
final partitioning of Gleason's 48
guides would look like. I do know
that discussions to hammer out such
a partitioning would strengthen the
will to communicate.
3. ! would pay close attention to what
people overlearn during their training,
since this is what they are most likely
to do when put under pressure. For
example, the 23 people (Report,
1994, p.14), who fled from the
ridgeline did not take the shorter,
safer, more direct route used by
Haugh, Hipke, and Erickson, but
instead ran out the same way they
had hiked in, which exposed them to
more danger for a longer period. lf
firefighters haven't practiced and
overlearned shelter deployment, or
dropping their tools, or using a
checklist, or watching out for the
safety of a buddy, or running from fire
as fast as possible (Maclean, 1992,
p.272) over and over, then it's a safe
bet they won't do those things either
when they are under intense
pressure.
4. I think Dave Thomas (1994, pp. 45-48)
is right in his insistence that fire
stories and case studies are a crucial
means to extend people's repertoire
of experience, even if that

experience is second-hand. There
certainly are enough "old fire dogs"
around to make it possible for live
cases to be made a regular part of
training. Our research on socialization
of newcomers on aircraft carriers
suggests that old hands who tell war
stories are an invaluable source of
training. Remember, we're talking
about organizations in which it is hard
to learn by tria! and error. The next
error may be the last trial. lf trial and
error learning is limited, then case
studies become very important.
5. I think there is a key training lesson
in the recent experience with airline
training in cockpit crew management.
This training didn't have much effect
or credibility until the people being
trained were put in flight simulators
where they solved in-flight problems
and were video-taped doing so
(Helmreich and Foushee, 1993, p.
28). Pilots saw themselves actually
committing the errors that up to then,
had only been described in dry
classroom lectures. And what may
have been most crucial in this Line
Oriented Flight Training is that each
videotape was erased immediately
after the performance had been
critiqued. Videotapes of crew
interaction during fires, of dispatchers
allocating scarce resources, or of
administrators briefing local property
owners, allcould prove to be a
valuable window on just how wellthe
struggle for alertness is being waged.
I know these are all small solutions to
potentially big problems. But they are a
start, they can be done in parallel, they
can be done simultaneously in different
places, and they may stimulate a better
set of starting points.

Lingering Questions
Even though I have some hunches
about what might have been going on
in South Canyon, there are some
questions that continue to baffle me.
For example, how is it possible that so
many fire orders and Watch Outs were

being violated (20128 were violated
according to the South Canyon
investigation team, p. 3), enough
violations that Rhoades was scared to
count them, yet Ryerson is quoted in the
Wal! Street Journal (8-22-94) as saying
"it happened fast enough that none of us
knew we were in danger. . . !t happened
in a matter of seconds" (Page A1,
column 1) and Blanco called dispatch
shortly before the blowup "and told
them that things looked good" (Report,
1994, p. A5-1 1)? I realize that Ryerson
probably means the blowup itself
happened fast, yet conditions had been
steadily worsening and the blowup was
not the first moment people sensed
danger. People either weren't keeping
score of the number of violations, or
didn't want to know the score, or
because they arrived at different times
with ditferent information had a different
sense of the number of violations.
A ditferent set of questions concerns

the role that groups play. Why didn't
the Prineville Hotshots speed up, look
back, drop their tools? Perhaps they
didn't think they were in great danger.
The fire could have burned straight
uphill toward the lunchspot. But what
we may also be seeing here is the flip
side of what I think happened at Mann
Gulch. At Mann Gulch the group
disintegrated, which led to a loss of
meaning and then to something
approximating panic. At South Canyon
the group remained together (Report,
1994, p. A4-10) and things stayed
meaningful, but people held onto the
wrong meaning. lmagine what a typical
hotshot might be thinking. Erickson
and Haugh are strangers and jumpers
to boot; they are saying "run," but this
has been a sloppy operation from the
start. Furthermore, we didn't hear
anything about a weather front nor did
we hear the argument about cutting
direct line downhil!, so presumably we're
safe and they're probably exaggerating.
It may be that group ties were ioo tight
among the hotshots, the level of concern
was too low, and the meaning persisted,
like it did at Mann Gulch, that this is just
one more 10:00 fire.
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Perhaps there is such a thing as a group

being too disciplined and too cohesive.
High cohesion wards off panic, but it
also encourages groupthink and wards
off more disturbing and more varied
meanings of what may be happening.
Variety may have been crucial to
surviving this incident. The 12 people
climbing up the fireline toward the ridge
alldid the same thing and perished.
The other 37 people on the mountain
did ditferent things, most of which
worked. Three ran to the top of the
fireline; I ran above the lunch spot and
deployed shelters; 1 stayed at the
lunchspot; 23 headed for Helitack 2 but
then stopped and went down various
portions of the east drainage; and all of
these people lived. Two people tried to
make it to Helitack 2, but failed. To put
it in the most extreme form, the
hotshots didn't panic and that may have
been their problem. lf they had come
closer to doing so they might have
lived. I know how bizarre that sounds.
But it's important to realize that we are
dealing with strong, competing, human
tendencies toward independence and
conformity. That lies behind respectful
interaction. People need sufficient social
support to stay calm and sufficient
independence to be innovative. People
who fight wildland fires aren't freed from
this dilemma simply because they are
bold. As long as crews and danger and
different experiences mix together, we
can expect puzzling outcomes.
Notice that we can take a totally different
approach in analyzing the Hotshots'
behavior. Earlier, I argued that because
they were poorly treated in Glenwood
Springs, they may have been under
some stress when they got to South
Canyon. lf, in addition, they had doubts
about the safety of what they were
doing, then the level of stress might have
been quite high when they were ordered
to retreat to the ridge. lf, during hotshot
training, people overlearn paramilitary
disciptine, regimentation, and obedience,
then we would expect this pattern of
discipline to be especially visible under
high stress. The general idea is that
when stress increases, people fall back
on overlearned habits. Thus, the brisk,
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well-spaced, steady march up the
fireline toward the ridge with tools in
hand, may represent the behavior of a
group under enormous pressure rather
than that of a group that is relatively
calm and thinks this is just another fire,
albeit one that has been has been
managed a bit more poorly than usual.

A further puzzle at South Canyon
concerns the possibility that this fire fell
in a kind of "no man's land" at a crucial
period. Jumpers who dropped on the
fire the night of August Sth found a fire
that seemed larger than an initial attack
fire for which they are experts. When
the shots began trickling in around
noon on August 6th, they found a fire
that seemed smaller than fires for
which they are experts. The result is a
tuzzy situation where the fire is too big
for some, too small for others, and too
foreign to the experience of the people
in charge. The problem may not be
that a transition was mishandled and
resulted in fatalities. Rather, the
problem at South Canyon may have
been that the complexity of the fire fell
outside the scope of everyone who
tried to control it. lf that's plausible then
it suggests the need for rethinking the
adequacy of existing fire categories and
their matchup with training and
expertise. Problems may occur not
only when fires move from one
category to another, but also when they
defy categorization in the first place.
As a final lingering question, I
wonder if 48 guidelines might be too
few guidelines to be of much help to
firefighters? There seems to be lots of
overlap and similarity among the
guidelines, so much so in fact that if we
study them closely, we might discover
that they have too little variety to match
the large amount of variety in wildland
fires. lf that were possible, then it
would explain why firefighters feel they
have to violate orders. They do so to
regain the variety of attack they feel is
necessary to combat the variety in the
fire they face. The possibility that 48
guidelines actually reduce requisite
variety is also consistent with the idea
that these guidelines may serve the
function of deflecting blame from

administrators onto crews, and are only
incidentally relevant to safe practice.
With this many guidelines in place, it's
fairly easy after the fact for
administrators to spot at least one
violation that occurred and to spotlight it
as THE cause of the accident.
My point here is not to be
cynical. lnstead, I want to raise the
possibility that the system may know
less about firefighting than it thinks it
does. The multiple guidelines give the
impression that much is known, but the
guidelines may be redundant, they may
say the same thing in several different
ways. The result may be that when
people take these guidelines seriously
they reduce their ability to sense subtle
variations in fire behavior and therefore
undertake more dangerous actions.
The guidelines may shield management,
but they also may create blindspots for
firefighters. lthink that possibility needs
to be explored carefully.

lf it turns out that the 48 guidelines say
just a handfulof different things and
anticipate a relatively limited set of
variations in fire behavior, then efforts
should be made to develop a more
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comprehensive, more varied set of
guides. lf it turns out that all 48 are
different, varied, and necessary, then it
would seem important either to prioritize
thern as mentioned earlier, or divide up
responsibility for them among the crew.
tf there are 48 guidelines and 10 crew,
then each crew member would be
assigned 5 guidelines to monitor,
champion, and communicate.

Conclusion
Something that both Mann Gulch and
South Canyon share in common is a
series of events in which something
very small escalated into something
monstrous. A good example of two
events that can be caught in an
escalating spiral that starts small and
ends monstrous are the events of "fea/'
and "understanding." As fear
increases, understanding decreases,
which causes fear to increase even

f,

more, which leads to even less

understanding, and this escalation
increases until something explodes.
That could be what happens as people
discuss how to prevent more South
Canyons. But if the discussion leads to
more understanding, then we create a
world where more fear leads to more
discussion which leads to more
understanding which leads to less fear.
My remarks should be understood as
an invitation to discussions that improve
our understanding and lessen our fears.
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