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Eighth Wildland Fire Safety Summit – The Human Factors Workshop – 10 Year Later

Notes from the Eighth Wildland Fire Safety Summit – The Human Factors Workshop – 10 Year Later, held April 26-28, 2005, in Missoula, are attached. There were 273 registered participants, including top professionals (scientists, educators, and practioners) in human factors in the wildland fire community. 

These notes are my version of the information passed at the symposium. The notes   were developed from a combination of the presentation papers (available on CD) and at the ‘Lessons Learned Center’ (www.wildfirelessons.net), my notes, and my interpretations of both. For clearer understanding, readers should direct their attention to the specific papers/authors. 

The meeting was excellent! The symposium provided me (and I am certain, many others) the opportunity to pass through another “portal” of knowledge and understanding regarding safety behaviors and attitudes. In preparing these notes, I also experienced my own “staff ride”…an opportunity to hear first hand from the experts and to integrate into my personal understanding (“story”) of truth, fact and philosophy. 

I encourage firefighters, managers/staff and line officers to review for themselves the information presented in this symposium and to formulate their own understanding (“story”) needed to safely conduct wildland fire suppression (and other projects/activities). I encourage everyone, myself included, to learn more about our professional responsibilities as professional firefighters…read a book {such as “Managing the Risks of Organizational Accidents”, James Reason (1997) and/or “Managing the Unexpected”, Karl Weick and Kathleen Sutcliffe (2001)};…learn and understand the concepts of managing “High Reliability Organizations”…successfully conducting ‘After Action Reviews’;…becoming an active reader/contributor to Lessons Learned Center. 
The challenge before us is to successfully apply theory to practice…
/s/ Dennis Talbert (SOF1)

Key Note Address:
A Dream, A Team, A Theme: Your Portal to Zero Defect Wildland Fire Safety (Bob Mutch)
Keys for implementing successful wildland fire safety programs:

· All wildland fires are survivable by all people with Zero Defects;

· Integrating personnel to define, refine, and implement the fire safety theme on local, regional, and national scales; and

· Developing and applying a template for Systematic Wildland Fire Safety to support policies and practices for Zero Defects (no injuries or fatalities).

Turner’s (1976) definitions of accident and disaster:

· Accident: An accident is simply a result of an individual’s failure to conform to existing precautions.

· Disaster: An event, concentrated in time and space, which threatens people with major unwanted consequences as a result of the collapse of precautions which had previously been culturally accepted as adequate.

With a commitment to zero defects, when an incident/episode happens, we become aware an intolerable action occurred. Rather we should become aware in anticipating preventing an unwanted outcome. The foundation of safety is an unrelenting ‘Mindfulness’, an abiding situational awareness. 
Internet sites:

www.wrh.noaa.gov/missoula
www.nifc.gov
TEFF: The Ten Essential Factors In Firefighting (Patrick Withen)
This process consolidates 59 firefighting guidelines, including the 10 Standard Firefighting Orders, the 18 Watch Out Situations, the 7 Downhill Line Construction Checklist, the 4 Common Denominators of Fire Behavior on Tragedy Fires, the 7 Look Up, Down & Around Factors, the 4 LCES Components, and the 9 Wildland Urban Watch Outs, into ten core factors in wildland firefighting. The analysis matches the TEFF with the risk management process, trigger points, a trends analysis, and appropriate fireline tactics, ranging from engagement, to the modification of engagement tactics, to disengagement tactics. This one analysis brings together five components: rules, risk management, a trends analysis, trigger points, and tactics. 
Fire suppression tactics focus on attacking a fire. Little training has been given to understanding when engagement should end or be modified. The TEFF Card may be used on the fireline TEFF card to review firefighting options, from Engagement to Modification to Disengagement. Engagement is the primary tactic that is taught to firefighters. Modification is to adjust “normal” engagement tactics because of safety and/or effectiveness concerns. Disengagement is so named because firefighters should recognize that they may not be able to engage, or directly or indirectly attack all fires. Deteriorating TEFF indicators would indicate the need to consciously adjust to changing conditions. 

Wildland Fire Leadership Development Program (Jim Cook)
Crew leaders and incident commanders make the difference between success and failure - perhaps life and death. Fireline leadership values and principles are taught and developed to improve wildland fire safety. The Leadership Toolbox offers as means for firefighters to share their leadership successes (and perhaps suggestions on how to avoid failures)…get involved! www.fireleadership.gov 

Five Years of SAFENET (John Gould)
The safety and health reporting system SAFENET has been in existence for five years. A safety reporting system is recognized as an important tool in the development and management of high risk organizations. ‘Managing the Risks of Organizational Accidents’, James Reason states that “in the absence of bad outcomes, the best way-perhaps the only way-to sustain a state of intelligent and respectful wariness is to gather the right kinds of data. This means creating a safety information system that collects, analyses and disseminates information from incidents and near-misses”. Close-call reporting systems enjoy widespread use in high risk organizations throughout the world, and are studied closely in the academic community. SAFENET report data, by agency, and contributing factors, are complied in annual reports. Annual reports allow managers to determine patterns, trends, and common denominators. Current SAFETNET report frequencies: ‘communication’ problems (35% of all reports); Human Factors (27%); Equipment (14%); Fire Behavior (9%); and Environmental (9%).
Portals: An Engaging Discussion Regarding a Fire Professional’s Maturity and
Commitment to Safe Practice
 (Paul Chamberlin)
Career firefighters usually pass through a ‘Portal’ of sorts, a Safety Awareness Portal, achieving new perspectives, their reality altered. Transiting the Portal can be painful, maybe physically, always emotionally. They are often related to traumatic events such as South Canyon, Mann Gulch, Thirty Mile, Cramer, or a less legendary incident; perhaps a close call, or a personal Waterloo. It may have happened to us, or involve a co-worker,or we have strong empathy for a situation we read about. Transiting a Portal is a deep and absolute process; it is career changing. After transiting the Portal, complacency or sloppy decisions are buffered by deeper insight…Our human tendency to rationalize, succumb to peer-pressure, or miss incremental changes is restrained. The article first appeared in the USFS Fire Operations Safety Council newsletter “SAFETY ZONE” (http://www.fs.fed.us/fire/safety/council/). 
Integral Leadership and Signal Detection for High Reliability Organizing and Learning (Jim Saveland)
Snook’s theory of “practical drift”: 

“…Violations of policy and guidance occur minute by minute … Over time, the persistence of pragmatic practice loosens the grip of rational and well-designed formal procedures…(the) phenomenon (of) ‘practical drift’—the slow, steady uncoupling of local practice from written procedure…”

Vaughan’s theory of “Normalization of deviance” (i.e., not wearing/using appropriate PPE; speeding; etc…). 
A critical facet of leadership is creating an environment “where the truth is heard and brutal facts confronted.” Not feeling safe to talk is partly a function of the climate of an organization. A “safe” work environment is one in which a leader conditions diverse groups to talk about the challenges, frame and debate issues, and clarify the assumptions related to competing perspectives and values (i.e., the concept that “leadership is equally about creating a climate where the truth is heard and the brutal facts confronted.”) 

Signal detection theory dovetails with high reliability organizing. Three of the five High Reliability Organizations (HROs) features are ‘preoccupation with failure’, ‘reluctance to simplify interpretations’, and ‘sensitivity to operations’. “People in HROs worry a lot about the temptation to normalize unexpected events. They are well aware of the danger of making false positive errors (diagnosing trouble where there is none). But they have less fear of a false alarm than they have of missing something significant that could escalate”. Keeping the whole matrix is an example of an HRO’s “reluctance to simplify interpretations.” The recognition of false alarms shows “sensitivity to operations.” By periodically taking a moment (i.e., Signal Detection) in the heat of operations, the concept promotes continual assessment updates of the situation. 
Signal detection theory also dovetails with the concepts of a ‘learning organization’. Organizational learning as “a process of detecting and correcting error” practices: 

1. Systematic problem solving; 
2. Experimentation with new approaches; 
3. Learning from their own experience and past history;
4. Learning from the experiences and best practices of others; and 
5. Transferring knowledge quickly and efficiently throughout the organization. 

Signal detection theory provides a mechanism to begin to explore underlying causes. It also provides a tool for analyzing responses (i.e., a climate to hear the truth) to weak warning signals and can focus attention on detecting and correcting errors. Practices for creating a climate to hear the truth include: 
1. Lead with questions, not answers; 
2. Engage in dialogue and debate, not coercion; 
3. Conduct investigations without blame; and 

4. Build “red flag” mechanisms. 

Successful learning organizations have: 
· A process for detecting and correcting errors

· Push beyond obvious symptoms to assess underlying cause

Leadership development in a ‘Service Concept’…where the truth is heard and the brutal facts are exposed. Leaders/managers are alert to weak signals (Signal Detection Theory; ‘Listen for the Alarm’) and committed to make a strong response to prevent/correct “practical drift” and “normalization of deviance” tendencies.
Back to Basics for Fire Program Managers (Greg Vergari)

There has been a great deal of reorganization and movement and administrative changes in fire suppression management (i.e., Central vs. District or Zone Dispatch, etc). With these changes, responsibilities and duties can become blurred and assumptions made that “yes we got it covered”. “Mission creep” can occur with one person or organizational branch performing the duties of another distorting intentions or responsibilities. Getting back to basic’s for FPMs would help clarify fire management and assure leadership position responsibilities is known and practiced. 

Simulation tools are easy to obtain and the simulations themselves can be as complicated or simple as you wish to make them. Practice exercises assess both individual and organizational behaviors. After Action Reviews (AARs) reveal what was planned, what actually occurred, and the discrepancies between plan and outcome. Besides the above mentioned benefits of doing “dry fire exercises” the most important is there is no one at risk. 

10 Years of Progress: research and Development in Human Performance
(Brian J. Sharkey, Brent Ruby, Steven Gaskill)
Studies of supplemental carbohydrate (CHO) drinks/rations demonstrated maintenance of blood glucose and an increase in work output when supplemental carbohydrates were consumed throughout the day. Immune function against upper respiratory infections was also maintained. Laboratory and field studies demonstrate maintenance of blood glucose, immune and cognitive function, mood, and work output when firefighters utilize liquid and solid carbohydrate supplements. Studies 6 hr post-meal (i.e., height of the burning period, exhausted from a long day’s work, etc.) indicated reduced cognitive function (awareness, thought and problem solving capability) and work output significantly declined. CHO intake throughout the work period improves work output and cognitive function.

Fitness, fatigue, cognitive function was adequate after a 14 hour shift, but not after 21 hours of arduous work. The 21 hour shift led to several days of suppressed immune function. Studies of firefighter fitness demonstrated those with higher fitness levels were less fatigued and able to do more work.
Beware of over-hydration…over-heating is not exclusively associated with inadequate fluid intake…Sustainable fitness requires that following 2 to 3 days hard work, a person (including the most fit) require a lighter work day to physically recover. Fitness is important for work output, reduced risk of illness, and quicker physical recovery.
Cedar Fire Review and Analysis (Dan Northern)
In 2003, California’s largest wildfire claimed the life of a firefighter when a crew was overcome by flames. Details of incident were described. The wildland trained/experienced structure engine crew was performing a structure-protection assignment…their escape route and safety zone were known. The crew was over-ran by a burn-out operation being conducted without their awareness by adjoining forces. The major contributing factor in the fatality appeared to be negligence by the Firing Boss to “Maintain prompt communication with your forces, your supervisor and adjoining forces”. Lesson: Confirm (and reconfirm) all resources under your control…assure actions do not threaten others…(heads-up…situational awareness…signal detection…etc)…supervision/communication is absolutely essential in a complex fire environment. An out-of-control scene is a dangerous, immediate life-threatening environment. “Maintain control of your forces at all times.”
Fire Staff-Rides as Stories: One More Tool in the Bricoleur’s* (bree ko leers) Bag of Tricks (Dave Thomas) 
There are three general characteristics to a staff-ride story: 1) a primary group of character(s) working within a forest fire situation; 2) a surprise fire-event that then happens to these character(s) and 3) the resolution of the dilemma created when the character(s) thought a forest fire was going to burn one way only to have the fire unfold in an almost totally unimaginable fashion.

A fire staff-ride, constructed like a story, places the same fire-event using the same facts and statistics into a storyline with a strong narrative structure. People involved with the forest fire tell, in their own voices, using their own words, the story of what happened to them while working on a particular fire. The rigidity of a training exercise gives way to a story told from the personal perspective of a human being. Deep learning can begin as stories are easier to understand, to remember and to use. Within the framework of a staff-ride story, a fire event becomes more intricate and complex. 

Initially, participants read and study the fire. This preliminary reading is done weeks before the staff-ride, is basically a solitary classroom exercise. During the second stage, participants, in groups, walk the terrain where the fire burned, stopping at key spots along the way to discuss the major episodes, both human and environmental, that occurred during the life of the fire. Finally, during the last stage of a staff ride, participants share with each other their specific impressions. This is often a highly emotional portion of the fire staff-ride, when co-workers, after having literally walked in the boots of their fellow firefighters, begin creating their own stories about what might have happened. Silently, they ponder the nagging question of what they might have done in a similar situation.

*(A person who was the opposite of the calculating, tabulating engineer…a person who continually, and out of existing materials, develops their own understanding for making sense of an ever-changing reality---a bricoleur).

Two Entrapment Avoidance Projects: Studying Crew Cohesion as a Social Human Factor (Jon Driessen, Lisa Outka-Perkins, Leslie Anderson)
Cohesion is perhaps the most social of all human factors. Sociologists/psychologists define group cohesion as “the measures of the extent to which members of a group find other members of the group attractive”. References to cohesion as a critical human factor in crew resource management and safety were made in an MTDC training guide and the first wildland firefighters human factors workshop. The TriData Report pointed to the importance of increasing the cohesion of fire crews. Problems with crew cohesion were identified in the Thirtymile Fire incident reports. In 2002, MTDC published a paper, “Crew Cohesion, Wildland Fire Transition, and Fatalities,” that was intended to spark serious discussions among firefighters about the importance of crew cohesion and firefighter safety.
Crew leaders’ ideas about the nature of social cohesion using “self-definitions” were explored. Interviews permitted documentation of common sense, successful work practices crew leaders used to resolve crew cohesion problems on wildland fires. Examples of different cohesion problems crew leaders faced, as well as examples of some commonsense work practices they used to keep their crews cohesive were presented. Experienced leaders of fire crews don’t see poor crew cohesion as a direct cause of entrapment. Rather, crew-leaders saw good crew cohesion as an underlying preventative factor that reduces the chances of an entrapment.
During Q&A, Dr. Driessen suggested that cohesion can be both desirable (i.e., following orders) and undesirable (i.e., overt/covert disobeying orders), depending on the intent and mood of the crew. Driessen suggested, however, that “trust” (vs cohesion) is perhaps the most relevant of human factor in practicing safe behaviors and avoiding fire entrapment.
Wisdom in the Lessons Learned Library: Work Ethics and Firefighter Identities in the Fire Orders (Jennifer Thackaberry)
The original Fire Orders attempted to generate an individual “virtue ethic” for firefighter safety traditionally managed through narrative write-ups. Their introduction simultaneously ushered in an individual “duty ethic” that eventually obscured the virtue ethic. The early Fire Orders were intended to harness individual loyalty to the group as a way to repair defects in individual thinking. The new Fire Orders were intended to function as a resource for individuals to repair defects in group reasoning. 
The South Canyon fire illustrates an organization at odds with safety as a “virtue” or safety as a “duty”. While the new Fire Orders attempt to recover a virtue ethic, it is distinctly organizational. This is at odds with investigations that attribute accidents to violations…a view more compatible with the individual duty ethic.

Duty ethic asserts it is possible to determine objectively what is right and what is wrong before the fact. Therefore, one should always determine, and do, the “right” thing in every circumstance. Virtue ethic asserts it is impossible to program people to deploy objective, rational decisions moment by moment (virtue ethic attempts to locate exemplary models in the community that others can emulate). Rather, what is desired is to cultivate virtues in people so that right decisions become a matter of habit. Therefore, virtue ethic, in contrast to duty ethic, highlights the character of the decision maker. Whereas duty ethic is doing (i.e., I am good because of what I do); virtue ethic is of being (i.e., I do good because of who I am). A third ethic is a utilitarian ethic, which highlights the consequences of an act (i.e., an action is good or bad if its outcome resulted in something good or something bad).

John Krebs, in reforming the 10 Standard Firefighting Orders, may have transcended the virtue vs. duty conflict, and to once again reclaim an ethic of virtue. Despite his “back to basics” approach, however, this is not an individual virtue ethic like before, but a specifically organizational virtue ethic, which represents something new. Krebs, specified different levels of organization (empirical conditions, fireline, management) and emphasized the sequence assessments and practices. In doing so, Krebs presented the Fire Orders as a recipe to transform a firefighting given situation into a safely organized fire suppression operation in the moment. Not only does this attempt to thwart the cumulative effect of many small errors, but it also introduces a uniquely organizational virtue ethic that should be recognized as such. The revision of the Fire Orders over time might serve as an exemplar for how other High Reliability Organizations might retool historic texts in useful ways, while honoring tradition.
Effective Communications in Wildland Firefighting: Can wildland fire agencies

walk the talk?
 (Jules Leboeuf)
Effective communications are essential to wildland fire operations. It is remarkable the organizational reluctance to evaluate contributing human factors. The challenge is to convert theory in principle (the talk) into the theory in use (the walk). We need to be aware of how our own assumptions, conclusions and thinking patterns affect our ability to communicate. 
Managers expect staff to come back from training sessions “out-of-the-box” ready to hit the road running with their newfound knowledge. Mutual understanding is the basis for good decision-making. Managers would get a better return on training if follow up sessions were designed as part of the training program. Follow up sessions should be a maintenance feature of any training program. Failure in trainees being able to transfer working knowledge can usually be traced to lack of assigning coaching responsibilities to key people within the organizations.

Suggestions for creating the environment for good (effective) dialogue:

•
Self-Awareness - Training and/or reading
•
Do a reality check - Notice what you are do at work or at home
•
Ask questions of self regarding why and how you came to a conclusion
•
Ask others for clarification re: what they said or did
•
Describe the world we know (and not what we see). Double check our information before telling of what you see or think.

•
Develop a training curriculum that matches organizational values with the desired behavior of your staff during wildland fire operations

•
Ensure management attends the same training programs that subordinates do.
Developing a comprehensive performance improvement program (G.A.Esnouf)
CFA has been developing an integrated program to improve the quality of service across all aspects of operational activity. Performance monitoring is conducted at various times relative to an incident:

· Programmed - conducted irrespective of the occurrence of an incident, e.g. brigade inspections and reporting, regional/state preparedness monitoring

· During the incident, e.g. real time performance monitoring

· After the incident, e.g. operations analysis, near miss investigations, debriefs.

Consistent performance standards for measuring similar elements were developed. Wherever possible and appropriate, performance standards were developed based on existing policies, directives or training. For example, procedures and training require the development of default communications plans. When assessing the effectiveness of operational communications, evidence may be sought through:

•   Programmed – Has a default communications plan been prepared at brigade, region and state level?

•   During incident – Is there a communications plan? Is it appropriate? Has it been communicated to all relevant personnel? Is it being applied?

•   After incident – Was there a communications plan for the incident? Were there any instances of failure to comply with the communications plan? Were any communications difficulties identified?

An annual review is conducted that focuses on the capability to manage or coordinate incidents. Key issues are:

· Required infrastructure is in place and can be used effectively?
· Required documentation is present and current?
· Sufficient trained personnel are available and exercised in their roles?
· Appropriate liaison has been established with other agencies?
· Compliance with agreements with other agencies?
Ironically, debriefing processes were identified as an area which could be improved. New procedures will be introduced to help capture and resolve issues raised in debriefs, wherever possible, as they occur and may include holding debriefs during an incident following a significant event (Hot Debrief); 

or at the conclusion of:
· Each shift (Shift Debrief)

· A tour of duty (Tour Debrief) 

· An incident (Incident Debrief), and

· A fire season (Fire Season Debrief)
The challenge is to coordinate all of these processes to obtain a clear and ongoing change in behavior. Other challenges include:

· Maintaining momentum and corporate commitment to development and implementation of the program

· Developing effective lessons learnt processes to share learnings with other agencies

· Establishing effective linkages to corporate performance improvement processes
· Developing effective processes for routine analysis of small incidents both during and after the incident

· Improving functionality and efficiency of PIMS

· Evaluating the relevance and usefulness of human factors and situational awareness concepts and implementing accordingly
Use of Human Factors Analysis for Wildland Fire Accident Investigations (Michelle Ryerson and Chuck Whitlock)
Accident investigators at any level are challenged with identifying causal factors and making preventative recommendations, especially considering that 70-80% of accidents are associated with human error. Accident investigations have failed to account for the actions or inactions of people that are directly linked to an accident. The Human Factors Analysis and Classification System (HFACS) model is currently being developed to implement ground wildland fire accidents (and incidents). This model is expected to significantly contribute to accident prevention.
Investigations have primarily focused on policy, training, environmental, and equipment failures…with minimal to no information on human interaction in the causal factors of the accident. Reasons for this oversight are:

· Human factors are often not directly observable or measurable

· Fear of impression of blaming victims or organizations

· Firefighting culture and associated investigations are operationally focused

· Investigators lack skills in identifying human factors

HFACS was chosen due to the logical and corresponding analysis elements that were easily adaptable from aviation investigations to wildland fire. Integrating human factors into investigations is expected to result in effective intervention and prevention strategies. The HFACS document, the USFS Accident Investigation Guide, and the BLM’s Chief Investigator Guide can be found at www.nifc.gov, (safety).
Identifying Why Even Well-Trained Firefighters Make Unsafe Decisions: A Human

Factors Interview Protocol
 (M. M. Omodei, J. McLennan, C. Reynolds)
“Human factors” are those factors which influence how the human mind operates (i.e., “how people tick”). The primary cause of 80% of accidents and near misses in North American wildland firefighting has been attributed to human factors. The “human factors” approach to understanding how people interact psychologically and physiologically with complex task environments is particularly useful for understanding human behavior in safety-critical situations. The lack of understanding of the role of human factors in safety-critical complex, time-pressured environments is the absence of appropriate research methodology. Despite the over-representation of human factors in accidents and near misses, a systematic research into such factors is scarce. Formal investigations of are typically incompatible with identifying the deeper psychological (human) factors and processes that influenced orders and actions. 
Individual factors include factors that: a) Were in play before action takes place (predisposing mental and physiological states); b)  Directly enable decisions to be made (perception, memory, judgment); and c) Directly enable decisions to be executed (communication and action execution). Small Group factors include the effects of interpersonal dynamics on individual behavior (leadership and small group dynamics). Large Group factors are the broader, relatively more enduring, and reflect the perceptions of the expectations of the fire agency and community to which firefighter belongs. The challenge is to develop an investigation method which reveals data about the psychological processes which generated directly observable orders and actions with the potential to compromise safety. Human memory will only accurately recall quantity and quality information with the: a) Presentation of adequate memory cues; b) Minimization of potentially interfering recollections; and c) Freedom from criticism, censure, or embarrassment. 
A post-incident interview protocol has been designed to reveal human factors causes. In post incident interviews, serious challenges to obtaining accurate and comprehensive information are posed by problems of human memory and the tendency to offer self-protective justifications. A multi-stage interview procedure provides an investigative tool to assess the role that human factors play in wildland fire safety. This procedure may also be applied in reviewing training exercises and in confidential “no fault” near miss and accident investigations.
In reviewing the transcripts from 22 pilot interviews, preliminary results illustrated that useful data could be elicited by the multi-stage interview protocol. The following preliminary findings were offered (as and example) to illustrate the sort of information that is likely to be elicited by the multi-stage interview protocol:

· A lack of trust with information provided by firefighters they did not know personally was consistently reported. One of the main behavioral indicators of the lack of trust was the tendency to go outside of the formal command chain to obtain information, further eroding not only trust but also morale. 
· Reluctance on the part of both outgoing and incoming shift personnel to engage in operational briefings. The result of such cursory and inadequate changeover briefings created particular difficulties when operating in unfamiliar terrain and at night. 
· Persons in field command roles (particular local incident command) experienced significant mental overload but were reluctant to recruit personal support of a dedicated assistant, or to escalate the level of the incident by activating a formal Incident Management Team. 
· Finally, despite the general awareness of, and concern with, the effects of fatigue and dehydration in summer fires in difficult terrain, the primary focus on getting the job done appears to override any such concerns. 

High Tech vs Low Tech Training (L.R. Sutton)
Investigations of tragedy fires often cite indecisiveness and poor communication as causal factors. One of the most significant developments in fire suppression training has been the use of simulations. Individuals can be placed in situations where they have to make decisions and communicate them to subordinates. Students can learn from failure in a risk-free environment. Another advantage is that simulations are repeatable, unlike many experiences in real life. For the purposes of wildland fire fighting, the simulations currently in use can be broadly categorized as crisis-management simulations. 
Three distinct learning theories are worthy of consideration: sensory stimulation theory, reinforcement or behavior modification theory, and brain-based learning theory. Simulations fit all of these learning theories: they provide stimuli, engage students in behavior, and orchestrate lifelike experiences for our learners. Sand table exercises can be used in remote locations using an infinite number of scenarios to stimulate learning. After Action Reviews, in conjunction with simulations, can help wildland firefighters extract meaning from their experiences. 

FIRE LAW (Mike Johns) 
When a firefighter is killed on a fire, investigations result from a variety of sources and missions (i.e., OHSA, advocacy groups, Congress, victims, public and media). After Action Reviews, Accident Reports, Causal Factors (policy violations or equipment shortcomings) will be developed to assess and prevent future tragedies. The purpose of these in-house agency reports is to avoid future accidents, and is fulfilled by the exercise of professional judgment. OSHA reports include workplace safety findings and abatement orders. Substantial evidence must support OSHA actions. There can be substantial evidence to the contrary with findings that withstand judicial review (no judicial review as to Federal agency employers). Civil liability determines fault and compensation and requires a preponderance of admissible evidence decided by a neutral judge or jury. Criminal liability requires admissible evidence and proof of all elements of the crime beyond a reasonable doubt.

Transition from initial attack to extended attack must be treated as a potentially life-threatening event {Forest Service Manual, 5130.3(4)}. Forest Supervisors and District Rangers are required to conduct an initial Complexity Analysis “and thereafter, as appropriate, to assure the qualifications of the Incident Commander are commensurate with the complexity of the incident.” During transition the pre-existing forces will remain subject to liability for their acts and omissions as long as there remains proximate cause between those acts or omissions and a fatality, despite the fact that the fire has already been determined too complex for those forces. The incoming forces will be subject to liability for consequences proximately caused by their own acts or omissions, including reckless failure recognize and to mitigate whatever they were left with by the outgoing forces.

Federal employees enjoy immunity from suit for acts or omissions committed within the scope of employment…and qualified immunity for alleged violations of clearly established Constitutional or statutory rights. The roles of U.S. Attorney’s as Prosecutor, the Office of Inspector General - USDA, and Grand Jury were described. ‘Pretrial Diversion’ and ‘Garrity Issues’ were defined. The options and actions associated with the Cramer Fire fatalities were outlined.  
“Routine incident report statements have been held not to be “compelled” but there is no experience yet regarding wildland fire fatality reporting. The OIG and many Human Resource specialists are trained not to make express threats of firing. A statement following a carefully worded warning to the effect that failure to be interviewed can be taken into account in a subsequent personnel action is generally not considered a compelled statement, therefore the statement can be used in a criminal case. The following warning in a non-custodial (no arrest) setting will probably result in a finding that a statement is not compelled and can therefore be used against the person giving the statement: ‘Before I ask you any questions, or request a statement, you must understand your rights, which are:

1. You have a right to remain silent if your answers may tend to incriminate you.

2. Anything you say may be used as evidence both in an administrative proceeding or any future criminal proceeding involving you.

3. If you refuse to answer the questions posed to you on the ground that the answers may tend to incriminate you, you cannot be dismissed solely for remaining silent. However, your silence can be construed in an administrative proceeding for its evidentiary value that is warranted by the facts surrounding your case.’" 
Also see the author’s PowerPoint presentations on this subject in two parts: Part One, Part Two
Organization Learning in Wildland Fire: Moving Toward a Learning Culture (Paula Nasiatka and Dave Christenson)
The LLC performs six critical tasks:

1. Collect intelligence about the environment/culture.

2. Learn from the best practices of other organizations.

3. Learn from experiences and past history.

4. Experiment with new approaches.

5. Encourage systematic problem solving.

6. Transfer knowledge throughout the organization/culture.

The Lessons Learned Center (LLC), www.wildfirelessons.net, contains wildland fire knowledge arranged in a user friendly format. LLC was started in 2002 to support a diverse wildland fire community. A learning culture is skilled in creating, acquiring, interpreting, transferring, and retaining knowledge, and purposefully modifying its behavior to reflect new knowledge and insights. After Action Reviews and Information Collection Teams are the primary tools used to collect pertinent wildland fire information. Case studies and surveys are also used. The LLC publishes a quarterly newsletter (Scratchline) on tactics, techniques, procedures and processes received from the field. The LLC also publishes a short lessons learned summary from AAR Rollups received and reviewed. It is published periodically for immediate use in the field.
In 2004, the LLC developed an online community center (http://www.myfirecommunity.net) to share knowledge through life’s lessons. The wildland fire online community center includes a Community Directory, Learning Opportunities, a Discussion Center and a Knowledge Exchange. MyFireCommunity contains four components:
1. Community Directory - “Yellow pages” of people who work in wildland fire. Learn about other members’ current projects and interests. Add yourself so others can learn what you are up to.

2. Learning Opportunities - Includes a calendar of seminars, conferences, and other events related to your wildland fire community of practice. Also available are online informal training presentations to view or download.

3. Discussion Center - Pose questions, and get answers. Read or join in a discussion. All discussions are moderated for content.

4. Knowledge Exchange - Add a lesson you have learned, share a useful tool or process, publish After Action Review results that others can learn from, or browse submissions from others.
Improving After Action Review (AAR) Practice (Mike DeGrosky)
After Action Review (AAR) is a technique used identify and avoid recurrent mistakes and/or reproduce success. The AAR provides a simple tool enabling continuous learning from daily experiences. The AAR provides an effective tool of continuous organizational/cultural learning. Anecdotal evidence suggests that effective AAR practice has not penetrated wildland fire operations as thoroughly as hoped. Current inadequacies in successfully applying the AAR are the lack of trained facilitators and a systematic approach.
Many firefighters have been trained in the mechanics of an AAR without understanding the desired outcome (i.e., the purposeful, modified behavior gained from the communal knowledge shared in the review). More than 6,000 fire fighters have been exposed to the AAR concept through the NWCG leadership training curriculum and the L-380 (Fireline Leadership). This training enables the participant to understand the purpose and to effectively participate in an AAR. The training, however, does little to prepare participants to facilitate the process. AAR train-the-trainer workshops conducted by the Wildland Fire Lessons Learned Center strive to address that need, but have reached very few people. 
To boost the AAR concept:

1. Promote a culture of continuous learning. Leaders must consistently communicate that AAR rationale to their personnel and disseminate learning to others.

2. Implement AARs as routine practice. Creating a discipline to capture and apply learning is cumulative. AARs contribute to learning when conducted as an ongoing, disciplined approach to improving performance.

3. Develop AAR facilitation skills to systematically prepare people to lead.

Deep Psychology: The Quiet Way to Wisdom (Ted Putnam)

The real question is what were they paying attention to and basing their actions upon while embedded in a dynamic stressful situation? When looking at wildland fire fatalities, accidents, near misses and unsafe actions, individuals and organizations tend to focus on physical causes and ignore mental causes. This is surprising since the rule of thumb of military and industry safety experts is that 20 percent of the causal factors are physical, while 80 percent of the causal factors are due to mental errors. If we accept that 80 percent of accidents are due to mental errors then, to correctly understand the implications, we need to add that 80 to 90 percent of our mental effort is unconscious in the sense we are not aware why we do what we do. We are on autopilot most of the time. Most of our actions make more sense from an autopilot perspective. After an accident we imagine we would have been aware of the warnings because we have seen the outcomes and go back in time in a more fully awake state looking for warnings. 
A mentally based warning list of what firefighters need to pay attention to may help. But it would still fail in the same manner that the Fire Orders and all lists fail. When you first observe the lists and pay attention they energize awareness in much the same way as reviews of recent accidents. But in time most list items start to be ignored largely in that they are Watch Outs rather than Don’t Do’s. Once the process of habitually ignoring the list items begins, your mind will automatically short circuit the awareness process and then you will not even be aware of what your mind earlier noted. A second automatic response is when you notice the warning and the underlying threatening feeling then shift attention elsewhere, externally this time, to something less threatening. Thus the warning goes unheeded.

A few mental rules on how the mind routinely works:

1. Awareness and thinking are normally on autopilot;

2. You can only attend to one object at a time; and

3. You have limited mental capacity. 

As a consequence of these rules, when you attend to any stressor, that stressor will interfere with clearer awareness and thinking. Your mind will habitually operate on the fireline in whatever manner it operates routinely away from the fireline but generally worse due to more stress. It follows that if you’re waiting to take greater mental notice once you get to the fireline you’re a bit late. In summary, if you understand the above and how your mind works then you have to be working on better awareness and thinking 24-7-LIFE. 

Meditation, when practiced regularly and sincerely can significantly improve one’s awareness, thinking and decision making skills. Recent meditation research by Western neuroscientist and psychologist is changing the way we think about the mind, brain and human potential. The new research shows that people who meditate regularly, in time become much more aware, less stressed, more positive, and healthier than non-meditators. Those who consistently practice meditation report improved awareness, thinking and decision making skills. 

Suggested reading for mindfulness (insight) meditation and the underlying psychology (a extended bibliography is attached to the paper):
· Vital Lies, Simple Truths: The Psychology of Self-Deception 
“Attachments (i.e., distractions/biases/assumptions) can lead to missing information.”
Environmental Conditions as indicators of Potential for Rapid Rate of Spread in

Wildland Fires
 (T. Leuschen)
Firefighters are often unable to reliably predict fire behavior. In the absence of specific prediction methods they rely on their experience to determine the fire’s future activity. One of the causal factors in fatality fires is “Failure to recognize changing conditions and make the necessary adjustments in fire operations.” The greatest danger from this causal factor comes from having a favorable outcome. This leads to recognizing, yet normalizing, risk because this is what happened last time and everything turned out fine. Relying on experience in suppression operations may actually give firefighters the confidence to expose themselves to more risk than they intended, or understood.

It is difficult for firefighters to process all of the information required to understand all of the relationships in the fire environment. Putnam suggests that we can be conscious of only one object at any moment in time. Our brains process information sequentially (A+B+C) and not interactively (A*B*C). With training, people are good at identifying how much of A, B, or C is present (estimating wind speed), but poor at combining multiple factors (wind speed, fuel moisture, and percent slope). Because of this we tend to favor one of the three factors and base decisions heavily on the level of that single factor. Given this mindset, it may become difficult to recognize when critical environmental thresholds are being reached which encourage rapid rates of spread.
A “Potential Rate of Spread Chart” (PROS) was developed in an effort understand the significance of the interactive (A*B*C) environmental wildfire conditions. PROS is designed to help the firefighter identify the potential for rapid rates of spread early enough to safely avoid entrapment. Weather observations, slope, and current average mid flame wind speed are variables used as inputs into the “Potential Rate of Spread Chart”. Referring to the PROS chart as weather conditions are updated/assessed, provides the means to “pattern” of the environmental wildfire conditions through the day. Consistently taking observations can help anticipate when Trigger Points. Actual fire behavior at each weather observation will improve understanding of fire behavior. 
CAQ Phase II Report—Analysis of Shifts in Wildland Fire Organizational and Safety Culture since 1998 (Lark McDonald and L. Shadow)
The effects of cultural influences on safety and effectiveness have profound significance in wildland fire operations. Firefighters must balance safety and risk in an ongoing and adaptive manner, often in reaction to events beyond the operation’s control. By-rote, rules, policies, and regulations can be reasonably applied to repeatable and controllable processes (chocking a tire, wearing a hardhat, and so on). Under the less predictable conditions, a strong organizational culture can provide a much broader set of guidelines for guiding behavior and decision making in ambiguous situations.

Firefighting has unique characteristics: communication-intensive, often requiring critical coordination between upper and lower organizational levels and peer units; diverse in its operational requirements and threats; dynamic in its tempo, the length of exposure, and the location of failure points. Attitudes that negatively impact the ease of communication flow—for example, those affecting inter- or intra-crew trust and cohesion or those contributing to a lack of awareness of human performance limitations—cut to the heart of what enables these organizations to remain effective and safe under stressful conditions. Cultural, or shared, attitudes that negatively impact these areas can pose significant latent risks to the organization as a whole and can set the precursor conditions for catastrophic error and loss of life. Organizational cultures exhibiting strong attitudes of trust, communication, and error tolerance are safer and more error resilient.

The Crew Attitude Questionnaire (CAQ) found that the cultural health of the wildland fire industry is both very good and very consistent among the participating national fire agencies. The wildland fire culture is strong when compared with other industries and has improved. Improvement likely has not resulted from any specific training program, policy, or doctrinal change but probably reflects a combination of all of the above. Firefighter attitudes about IMTs, Fire Management, and Safety Officers have shown marked improvement. Safety officer acceptance showed the most improvement (but is still relatively low). Trust and cooperation between contract crews and federal crews remains weak even while improving with many other support units. The investigators recommend that the agencies investigate this issue further to validate the finding and identify the root causes of attitudes toward this specific group so that solutions can be found. 
According to the Threat and Error Model of Crew Resource Management (TEMCRM) model, everyone is susceptible to error, and making mistakes is an inevitable part of human activity. From this perspective, stress is not a personal weakness to be denied but a universal human reaction to environmental conditions such as time pressure, work overload, uncertainty, fatigue, and personal problems. TEMCRM concepts are widely accepted but have not yet internalized enough to admit personal vulnerability to stress impacts.

Fire Behavior vs. Human Behavior: Why the Lessons from Cramer Matter (Kelly Close)
“Life is not what happens to you, but how you react to it… for what caused you to react will surely pass, but how you continue to react can only be passed by you.”– Source unknown
“Good judgment comes from experience, and often experience comes from bad judgment” – Rita Mae Brown
“Learn from the mistakes of others; you can’t live long enough to make them all yourself” – Sam Levenson
“If, as teachers of history will tell us, failing to learn the lessons of the past dooms us to reliving those lessons, then we must either impress indelibly into the minds of firefighters the lessons of the South

Canyon Fire or we will again experience its tragic outcome.” (Gleason and Robinson, 1994) 

________________
It is apparent that too many firefighters are not good at recognizing conditions that set them up for a bad surprise. We’re putting people into critical situations who aren’t prepared to handle how those situations may suddenly change. We aren’t preparing them to “expect the unexpected.” And in the aftermath of the Cramer Fire, we’ve focused on criminal and legal aspects and are missing some critical lessons: fundamental interactions of fire behavior and human behavior. The very things that are so important. 

The Cramer Fire offers important lessons in human interaction with rapid changes in the fire environment and the ensuing fire behavior. This discussion examined the notion that the real issue is not fire behavior, but how humans perceive and react to fire behavior and the important changes in the fire environment.
When comparing the Cramer Fire and South Canyon fires, the fire behavior and fire environment, and human interactions with the fire, are nearly identical. Common features of both fires were:

· Located in steep, narrow canyons conducive to rapid, intense fire spread. 

· Carried the fatal fire runs in continuous brush on northerly slopes.

· Persistent droughts for the previous several years; live fuel moistures, especially in brush, were critically low. 

· Under-burned foliage in brush fuels, pre-disposing them to explosive fire spread. 

· History of extreme fire behavior in that fuel type with a history of previous fatality fires. 

· Predicted extreme fire behavior, but unexpected; personnel failed to recognize the fire’s potential for high rates of spread and explosive growth. Crews in both cases generally didn’t expect anything other than what they had seen in previous days.
· “Routine” operations right up to the point of the blowup. 
· Neither fire had adequate lookouts posted at the time of the blowup. 
· Weather on both fires had been persistently hot and dry, with the typical diurnal wind patterns each day.

· Critical weather information affecting the fire was not passed on to the firefighters on the scene.

· Safety zones were largely inadequate, and it did not appear the travel time to an adequate safety zone had been determined or discussed. 

· Once each of the fires began their fatal runs upslope and up-canyon, the rate of spread easily outpaced the firefighters’ ability to get out of harm’s way.

· Two helitack personnel on each fire departed H-2 in the same direction of travel, and were overrun in almost exactly the same location relative to the canyon and the approaching fire front.
The ability to expect the unexpected, anticipate the undesirable, is especially critical in high-risk environments. In a calm, controlled environment, cognitive thought processes work well.

In stressful environments, however, a person is able to perform only the routine tasks. Under extreme conditions, it is critical for our perceptions to reflect what is actually happening. Only 10-20% of people can remain calm and think clearly during an emergency. As pressure increases, people tend to search for confirmation and ignore information that is inconsistent with expectations…We get excited, we get tired, we get stupid. New information conflicting with what we know to be true often causes us to filter out, rationalize, avoid, or ignore important new information. 
Contrary to popular thinking, there is a notion that accidents are not random events.  Given the above, Cramer begins to emerge as the growth of a complex system and a classic example of an “organizational accident”. We have to stop the cycle. Continuing the current course of ignoring the problem, we will repeat Cramer, South Canyon and others over and over…the lives lost will have been for nothing.
“Accidents Happen” …or do they?
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