Lessons Learned:
Pahranagat National Wildlife Refuge, Headquarters unit, November 9, 2009
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Fire Immediately (30’) behind Pahranagat NWR Bunkhouse
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Overview:  On November 9, 2009, a prescribed burn was conducted at the Pahranagat National Wildlife Refuge.  One portion of the burn unit was located adjacent to two sides of the refuge bunkhouse.  During burn operations, the west side of the bunkhouse was exposed to a high level of radiant heat, resulting in damage to doors and windows.
Purpose:  The purpose of this paper is to document the various decisions and actions that resulted in damage to the structure and to provide a “Lessons Learned” style opportunity to share insights that the burn overhead team gained from the experience.
The bunkhouse:  The bunkhouse is an 8 bedroom modular home with engineered wood T-111 siding, double insulated, vinyl framed windows and steel, solid core doors.  
Fuel Break:  The fuel break was a minimum of 30 feet on the west side and approaching 40’ on the south side.  The fuel break was mineral soil or gravel.  Fuel break width was adequate for a low to moderate intensity fire, but inadequate for high intensity fire.
Fuels:  The portion of the burn unit that was adjacent to the structure was comprised of a nearly continuous shrub field with an average depth of 4-6’ and a significant dead component.  There was a berm of recently moved brush south of the bunkhouse.  Overall, the fuel bed could probably be modeled as FM-4 (chaparral).  The fuel load was a contributing factor.

Figure 1:  Fuels in burn unit
Actual Weather:  At ignition time, the temperature was 52 and the relative humidity 23%.  Wind was northerly, 4-7 MPH at eye level.
Forecast Weather:  The weather forecast was favorable, with all parameters staying well within prescription limits.  The forecast did call for a 180 degree wind shift.  The wind was forecast to change from northerly to southerly by around 1300.  This wind shift is common in the area and the shift is included in burn planning.  During the pre-burn briefing, it was mentioned that the wind had shifted by around 1000 on the previous day.  After the test fire was lit, the local wind was observed to shift occasionally out of the east and west.  The actual wind shift did not occur until an hour after this portion of the burn was accomplished and was not a factor; however, the knowledge that the wind was likely to switch, and the perception that it was happening may have been contributing factors.
Topography:  The area around the bunkhouse is nearly flat so topography was not a contributing factor.
Resources required:  The burn plan indicated a minimum organization of 12 individuals along with 2 engines (any size) and two 6X6 UTV or 4-wheelers.  The burn plan indicated that this was the minimum organization required to burn the entire 100 acre block, not just the 1.2 acres around the bunkhouse.
Resources Present:  There were 18 red-carded fire personnel, two type 4 engines, one type 6 engine, one patrol (type 7), and two UTV’s with slip on fire apparatus.  Quantity of resources was not a contributing factor.
Burn Planning:  The burn has a prepared, reviewed, and approved burn plan.  There were several recons of the burn unit prior to the day of ignition, and on the morning of burn day.  Burn planning was not a contributing factor.
Holding Resource Deployment:  A type 4 engine was parked near the north and south ends of the structure and 1 ½” hose was deployed to the back of the structure and staffed.  The crews were told that their mission was structure protection.  
A type 6 engine was stationed at the south end of the burn area, with a mission of holding the south end and following the burn to the north and holding the west line (two-track road).
A patrol (type 7) was stationed at the northern end of the unit with a mission of patrolling and monitoring for spot fires across the two-track road (northern vantage point).
Two UTV’s with slip-on units were stationed east and south of the unit with a mission of patrolling for and extinguishing any spot fires, paying special attention to the area south of the burn unit that had cottonwood trees and a historic structure.  Deployment (locations) of holding resources was not a contributing factor.
Holding Instructions (at structure): The two engines at the structure were told to charge 1 ½” hoses and to protect the structure if necessary.  Both engines charged hoses and pulled the nozzles to the sides of the bunkhouse that were likely to experience heat during the burn.
Ignition Operations:
The test fire was lit in the southern tip of the burn unit.  The following photo shows the resulting flame lengths:

Figure 2:  Test Fire flame lengths (left side, backing).
The test fire was determined to be a success and spot ignition was initiated along only the east side of the burn unit, allowing fire to flank to the west.  Firing boss 1 told the burnboss that the ignition pattern was going to be to only light the east edge of the unit, allowing it to flank to the west.  Upon hearing this, the burnboss drove approximately ½ mile to the east, to get a better view of the smoke column and watch for any sign of the wind shift.
When firing reached the area immediately south of the bunkhouse, firing boss 1 aggressively lit that portion.  He felt that aggressive ignition with the favorable north winds moved the fire away from the structure quick and reduced the risk of having fire impact the structure if the winds changed to out of the south.
At about the time that firing boss 1 completed ignition directly south of the bunkhouse, several people noticed that the fire was moving to the west with fairly high intensity.  In addition, they were noticing indicators of what they felt could be the wind shift from north to south and were talking about them.  The smoke column was still trailing to the SSE.  The group (RXB2T, FIRB1, FIRB2, and Holding Boss) became concerned that the fire would cross the two-track road that was the west burn boundary, the decision was made to fire the west boundary road to contain fire spread in that direction.  This decision was not communicated to the burnboss.
Firing boss 2 moved to the west side road and started ignition where the holding boss indicated he should.  He was staggered behind firing boss 1, who had started doing point ignitions along the edge of the unit just west of the bunkhouse.  
Firing boss 2 felt that it was urgent to establish black on the west line in order to contain fire spread in that direction, so began firing north.  He does not remember if there was not smoke or fire coming over the west boundary, but remembers that the fire he was lighting was not leaning out over the west road.  In fact, ignition was a bit slow to take and intensity from his ignition built slowly.  To compensate, he was lit a continuous strip along the road.
Back on the east side, firing boss 1 continued firing using spot ignitions, waiting for that spot to burn to or near the previously lit spot, then proceeding on to light the next spot.  Due to the overall perception that the wind was going to shift, firing boss 1 picked up his firing pace.

Figure 3:  Spot ignitions on the east line and just north of the structure.
At about this same time, firing boss 1 passed his torch to his trainee and worked with him and firing boss 1 continued to decide ignition points and tempo on the east side.
From about this point on, firing was not a factor; the fire that impacted the structure was already on the ground and fully developed.  The following picture and the cover picture illustrate that the fire and smoke were leaning to the south-southeast and leaned both the flames and heat toward the bunkhouse.  The picture on the report cover illustrates the quantity and intensity of fire that developed due to firing technique and timing.  Ignition Technique and timing were significant factors in the event.

Figure 4:  Smoke and flame immediately behind the bunkhouse, leaning toward it.

Results:  The high intensity radiant heat caused damage to four windows, three doors, and a flood-light, all of which will be replaced.
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Figure 2:  Heat damage to bunkhouse;  note scorch on door, broken window, 
and weather stripping peeling from windows.
Burn leadership conducted an After Action Review shortly after the burn.  The individuals involved in the AAR were the burnboss, the burnboss trainee, the holding boss, and both firing bosses.  The purpose of the AAR was to discuss the communications and decisions that led up to the damage to the bunkhouse, and to ensure that lessons are learned that will help to prevent future similar occurrences.
Lessons Learned:
	Issue
	Lesson Learned
	Actions to improve

	Several of the leadership group
 had convinced themselves that 
a wind shift was imminent.  
	Watch out for “group think”
	Question what you are hearing; ask critical questions and ask other available sources for input.

	Holding leadership (including engine bosses):  
It did not appear that anyone was monitoring the back side of the structure when the heat was building on it and while actions could have been taken to prevent damage.  
	Keep your eye on the prize…communicate issues or potential issues.
	Make sure instructions and communications are clear and understood.

	Overly aggressive ignition created high intensity fire in close proximity to the bunkhouse.
	When fire intensity is the concern, adding fire is seldom going to improve the situation. If there are concerns, first, stop lighting and let the “bloom” go off what you have lit, then assess.
	Use just enough fire, and in the correct way, to accomplish objectives.

	The burnboss and burnboss trainee failed to maintain control of the overall burn and allowed inappropriate firing and inadequate monitoring to occur.
	Burnboss is not a “hat” or tee-shirt, it’s a job.  One that requires constant monitoring and the readiness to adjust any portion(s) of the operation that need to be adjusted, at any time
	Control the situation.  Do not allow overly aggressive firing.  Use just enough fire, and in the correct way, to accomplish objectives.

	There was a wealth of experience on a very small burn but there were still negative outcomes.
	Experience does not equal success.
	Regardless of the amount of experience present, the focus on the basics of the fire environment needs to be maintained.



There are undoubtedly other lessons that other burners can squeeze out of our experience and please do.  The best way to learn is from other people’s mistakes.  You’ll make plenty of your own; you don’t need to make ours…
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