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Executive Summary | :

The Accident

On the afternoon of August 26, 1996. a dry lightning storm started numerous wildland fires
across northern Nevada, Inidal attack forees from the Winnemucea. Elko, and Battle Moua-
tain BLM Districts were overwhelmed by the fires and several large fires escaped initial
"attack. Four of these fires. the Getchell, Dutch Flat. North Chimney and Two Forks became

" known as the upper Humboit Complex. The Upper Humbolt Complex was comprised of low

priority fires and therefore did not have resources other than initial atiack assigned on August

26 or 27. o
On August 26, 1996, lighming strikes ignited the Dutch Flat Gerchell, North Chimney, and
Twao Forks fires in BLM's Winnemucca District. Thcxc four fires became known as the

.Getchell C omplex. These fires were lower in pn()my than other fires buming in the dxstnct at
this time. Resources were sent to the higher pnumy fires. Fm:x were ‘d\o wmtcd to Lhe east
in BLM's Battle Mountain Deru

Cmnpctxmm lor re:\ouru:.\ was very high n'm(mwzdc, at this time with the Prz:p:u‘ednebs Level '
at thc N"mondl Imen wency Loordumtmn Center at level five (5). . ;, A

On Au"uxl ’8 19‘)6~Tvpe I Inudcm Management Tc‘un was a.suvm:d thc Slaven
fire in B.utlc Mounmm Dxxtm.t and the Upper Humbolt Complcx in Winnemuu:a DLstnct.

~ Over th:: ncxt three d‘xy\ xuppres\mn efforts umunued on Lhc Upper Humboldt Complex and

resources a\swned went tmm 1‘)0 pcr\onnel on August 2‘) 0 ’%17 pcr\(mncl on Auuust 31

On Au"uxt al Lhe hwhc\\c pm)nty hre in thc wmplct was the Dutch Flat Fire. 'I'he other fires

in the complex were almost contained. It was anticipated that the tire wuld bé contained at

the top of the Owood M()um.un\ and most resources were a.xw'nﬁd to this effort. As the day
- progressed. the fire \pr&ld past the- .muupdlcd umtmﬁ Imcx and began movm" down the ezm
flank of the ()wnod Mounmms tnward thc chchcll Mine and C hn.xtcnscn ranch house 1 m
* Julian Crcr:k DI : : :

¢ :

“

w(lncidcnt:Cmnmzmdcrw(Optmli(m-\‘ Chict >

(Operations ChichH 4 Operations Chief trainee), an @Il Division Group
Supervisor) met near the Getchell Mine along the northeast side ot the fire.

At this meeting, they decided to burnout some line to keep the fire kmm advam.mu further
towitrd the Getchell Mine and to secure an ‘anchor point from which to continue burnout
operations 1o halt spread of the tire w the east.

lctl the area to stop trftic from coming up the main haul road whxlm
crtorme:d the burnout operation. As they were performing the bumout, a
fire whxrl mrmcd along the edee of the line and bumed ()vcr-(who was on foot) and

’( who was m-ve:hu.le).-re(.cxvcd bums to his head and hands

wis not injured.




FIRE BEHAVIOR

. ENVIRONMENTAL FACTORS ' _

Investigation

An investigation team was requested by the Nevada State Fire Management Officer (SFMO).
The eam et with the SFMO tw receive the delegation of authority and an initial description
of the accident. The team then went to Winncmucux to meet with (hc involved personnel and
to pertform the onsite investigation.

The investigation wam utilized the Fire Entrapment Investigation and Review Guidelines
approved in January of 1993 by the National Wlldhre Coordinating Group to perform the
investigaton. .

The team presenrcd the dratt incident overview and causal factor to the Incident Commander
(IC). the Winnemucca and Battle Mountain District Mangers, and the acting Forest Service
Santa Rosa District Ranger on September 4., 1996, A refined draft and recommendations were
presented to the Nevada BLM State Dxreuor and T()l)’dbtt/Humb()I[ Dcputy Forcxt Supcrvx\ur
on September 5, 1996. : .

.THE FINDINGS

Fuela Influenced. vac zmd dead fuel moistures were very I()w Pr()bdblhly of ignition was
at 100% : : -

f

Soe .
S

We.:ther Inﬂuem.cd E‘(chmclv low rclduvc humxduy W'L\ the causing huor mr the dry

© - dead fuels. Lower atmospheric m\nbxhry and lwh( hu( uuxty wmch ‘u "ruund lcvcl help

trigger the t()rmdn(m of fire whxrl\

Tnpnl,mphy Inﬂucm.cd 'Thc Osgood Mountins blocked the general wind which allowed -
the slope winds to dominate tor most of Lht: ddy 'ﬂu\ Lnnmbutcd to the wmd \ht:'u that u)uld

lead to tlre whirl dcvclopmcu( o o : _ . -,

Predict'ed -vs.- Observed - Di}l not contribute

¥
N

‘Anomalous Events - Significantly contributed. The fire whirl that developed at the location

“ of the bumout. though anticipated in the general aren. could not be precisely predicted. The

fire whirl instantaneously caused extreme tire behavior which, in this case, precluded escape.
Y

Smoke - Did not contribute.

Temperature - Did not contribute

Visibility - Significantly contributed. Visibility beciune o factor in the injuries which were
sustuained by causing uncertainty as to the viability of ik planned escape routes.

Slope or Terrain - Did not contribute
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' : Spun nf Cuntrnll- Did not cmuribuu:'

. Ten bt.md..\rd Ordex\/En.,hteen bltu.xtmn\ :

© - pose and mouth, R {

INCIDENT MANAGEMENT

Incident Objectives - Influenced. Protection of private property and ranches was an objective
for the incident management teiun. Both local mnchers and Gerchell Mine personnel wene
extremely interested in the suppression effort and provided information on what was threat-
ened by the tire to members of the incident management team.

Strategy - Significantly contributed. The strategy to do the burnout placed the personne]
involved on the line where the fire whirl occurred.

Tactics - Influenced. Performing a bumout opcm[inn without holding torces in place is more
risky than with holding forces are in place. The decision Webb made to introduce heat inside

- the ﬁrt:Iix)c to draw thc fire away trom lhc line was a sound tactic.

Y. . b

b.xfety Briefi ings - Intlucn(.cd/wvmtu..unly u)nmbutcd Thcrc was not a \atcty bnctm prior

to the bumout operation. There was general discussion on what to do and everyone was aware
of the safety concerns and their escape routes. S

Instruttiom Given - Inﬂuenccd There was apparent confusion on who was actually in
charge at the site. There was no operational briefing given or control established pnor to the
1ot n[mn scquem.c. No mc[h()d of anmummmm was established other than verbal.

o C(_)'N:I_'ROL MECH_ANI'SMS '

C,ommumutmns - R.xdm u)mmuuu.‘mon\ dxd not wnmbutc Imcrpcx\onal L()mmumumom

intluenced. C nmmumumm bctwcen Webb and Thomhill was mwmplctc The sender

o (Thormhilly remembers discussing that he was going to drive the vehicle as Webb ignited
. lll\lLIC thc hnc hur Wehh ( lhc n:(.cxver) dm:s not n:membcr lhe conversation.

«
. L3 -

TS,

Ongoing Evu_lu:xtiun . Did not cnmribute. __
g { . K

o~
~

Ten Sundard ()rdc:rx

I Fvvhx fire Iwurc\uvcly but pmvxdc for mrcty first - Webb did not utilize all his personal
protective equipment. Specifically, he was not wearing his glove and did not have the
chinstrap of his hardhat under his chin. He was. however, wearing a “Hot Shield” across his

. .

4. Ensure that instructions are given and understood - Evidenced by the fact that all involved
had a different understanding of their roles and the roles of others.

Eighteen Watchour Situations

6. Instructions and Assignm ‘lear - Evidenced by the fact that all involved had a
different understanding of their roles and the roles of others.



INVOLVED PERSONNEL PROFILES
Training/Qualifications/Physical Fitness - Did not contribute
Operation Period Iv,ength/Fu.tigue - Did not contribute
Attitudes - Did not contribute

Leadership - Influenced. Having two operations chiefs working the same shift at the same
location may have led to the confusion on who was in charge during the bumout operation.

Experience Level - Did not contribute
EQFU'IPM%,NT | |

» Availuhility - Did not cnin‘ '

.' Pertorm.)“nce of the Eq;np.x‘nent bxd not (.nmnbuu_'

_ CIothmg and Equxpment Did not umtnbutc The H()t Shield™ unlxzcd b_pmwded
addluondl prmeumn 'md nmy h‘lVC prcvemcd Jumage to his airway.

Used for Intendc Properly - Swmnmmly Co did not have
his l'loves on at th ver. The chin strap on s hooked over

. L ¥ ot weuring his fire shelter at the tum
however, it was in the tmm seat of his ruck (30 feetaway). This was nove >
bumaover. There would not have been time to deploy the shelter if it would have been with

him. ' S . .

|
l
|
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e than E bcr 30. 1‘)96

”Md done an initial ax\cs\mcm of the entrapment site and provided th'x[
information [hc: lll\r’t‘.!\(lL’d[l()('l n:‘un

Investigation

As soon as it was known thar a firefighter had been injured in a burnover on the Dutch Flat
fire. an interagency investigation tewun was designated by the Nevada State Fire Management
Ofticer. The tewn consisred of the following three members.

Carl Gossird. Leader, Bureau of Land Management (BLM)

Robert Ruttridge, Nevada Department of Forestry (NDF) ' .
Dave Greene, U.S. Forexst Service (USFS) : '

The tean met with Lee Engleshy. Nevada BLM State Fire Management Officer and Kevin
Hull. Manager. Western Great Basin Coordinator. at 10:00 a.m.. on Sunday, Scptcmberl
1996 to receive their unml bnctmﬂ ‘uld delegation of authority.

The délewation of authordry directed the t‘ulk)wing:

Carl Gossard was d::lc«"ucd the authority to represent the Nt\’lldd State Othu: in wnduumu
an investigation relating to the fire entrapment o U.S. Forest Service, which
oceurred on August 31, 1996, All required resources were available to Mr. Gossard and his
team to muduu a thorough and complete investigation. A drafT report was given to the

Inuden[ Lmrun’uxder the BLM District Manager. and the F orest Servu.c Dhtm.t Rzmver in. "~

Wint .1 and the BLM State Dm:um' in Reno. The final n_pon wa.s requcsred no later .

The fesiimg
Man: x"cr
{eim tec

e in Wmnemuu..x_ Nev‘\d‘x. ‘und mu wah
2cident C umxmmdcr. and

ved an initia nc:tm" of the cmmpmem by

Th: ),nve\u«_nmon ltmm set the schedule mr the mvcxu" wion. Interviews were cumpletcd with
pcr\onncl involved in the bumout ()pcr'mnn during the afternoon :md. c:vc:nmly of Sept. 1, 1996.

«

'ﬂu: investigation tewn vmted thc \xrc on' Sept 2. 1996. an" contral of thc emnpmcm area
at approximtely 10 AM. ~ mld”(ﬁrc Behavior Analyst) assisted in

processing and taking measurements of the scené. Those involved in the entrapment were also

escorted (o the scene one at a time (o supplement their initial statements.

Additional interviews and tewun meetings occurred on September 2 and 3 and the initial draft
of the Incident QOverview and Cilusal Factors sections of the report was prepared.

R A
The dratt Incident Overview and Causal Factors were presented to the Incident Commander.
Winnemucea and Battle Mountain BLM District Managers. and the Forest Service
Winnemuccea District Runger on September 4, 1996,



Incident Overview

Background P SEACENES QNN

Northern Nevada has experienced abmost a record number of wildland fires this year, Ex-
tremely dry weather with near record temperitur . and high fuel densities combined

to create an explosive fire situation. These factors, together with a “dry lightning™ storm on
September 26, set the stage for the urLum\Luu.::. m.u culminated in the accident that is the

\ubxcu of this report.

Ou August 26. lighming strikes in the Shoshone Range ignited the first in a series of fires that
C(Sllecrivcly would be known as the Upper Humbaoldt complex. Driven by S0 mile per hour
winds. Lhc Slaven Fire quickly grew to approximately 200 acres. At nearly the same lime,
h"hmmg also wm(cd five additional fires in the anod Mountain and C hunncy Reservoir
area. These fires were niauned: Dut&.mczch he Two Forks Fire.
Collr:n.uvcly they were called the Getd omplex. ()thcr more active txr‘:ﬂso
‘bumm" in the arez at this time u:qumnc' managers (o initially ..l\\x"n thesc m.w starts a lower
pn()ntv tor thc dllm.'uum ut lunue:d \upprcsxxcm resources,” - o : ,

The mllowxmr d'ly, August 27, U#'Fire wiLs vcry"luivé and covered dppr(ixi-y ‘

1, ,500 acres.- Stmn" winds. ditticult topography, and limited access severely affected suppres-

810 ‘end of mc d‘xy the fire had grown to about 10,000 acres. Councurrently, a

umm;_m vrowth in size was occurting on the Getchell Cnmplc.x [t was now over
40U 000 ag Jd [hrtzucmnﬂ newrby rxm.hc\ and mines. It is swmhc:mr to note that. despite

the large rx of acres consumed mld unm:n.n_dt to pmp«:rty the severe short: 1ee of

Av‘umble rcx()ur(.t\ (mlv dlluwcd t()r 1()() pcr\on\ m bc assigned to rhc\e hru

“This chnngcd on Augu'.\l ‘% ‘when 1 Typc 1 [uur~ wits d.\w'ned t WO it 118,
Thc organized effoct of this tewn. including the extensive use of air tunkersS lted

dhiers making \wmtu.‘mt ddvanu:\ in their \upprc\\mn etforts. T he rate of w was

d: '\q“xm xmluml and man- -made rcxnuru:\ were \p(u‘ed N

Supprc\\xon etforts continued into Au"uxt 29. ()m: hundrcd nmeLy pcr\onncl were xmw
involved and the incessant efforts of the air tankers resulted in the Slaven Figg T d“d
contained that evening. The Gerehell Complex wis estimated to be 80% co

By the August 30. progress was haunpered (Rt ternoon winds. Estimate of conmin-

ment g 85% obscuring that a \wmhuut threat rerained to the ranches wnd mining
proper he are:. ime, 119 000 JCI‘&\ h‘ld been consumed and 250 pcrxmmcl

committed to the battle.

There wnP"':m[ change in fire behavior during the night of August Z-c Dutch Flat
tire bumed actively throughout the night and continued to increase in intensity throughout the
morming. A major breakout occurred on the norheast flank in the late moming and early
afternoon, dranatically heightening the threat (o both the Getchell Mine and the Christensen

Ranches,

It was during this later period that the accident described in this report occurred.
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Accident Chronoclogy
All tinIes in this timeline are estimates.

1500 Hours D i aieg e .o me: at the junction of a haul road,
secondary haul road, and a catline to look at the tires progress as it moved from the Anderson
Canyon area toward the Getchell Mine (Attachment. Site Map). This appears to have been a
somewhat fluid meeting witl‘ arriving after the rest of the group bad been discussing
the options. They parked their vehicles in a large clear area at this junction. They discussed
alternatives to stop the spread of the fire toward Getchell Mine and to secure an anchor point
for further bumnouts to secure a line between the fire and ranch houses to the south. (Mine
personnel bad indicated that any xp‘uk at the mine site could lead to an cxplmmn Local
ranchers had been expressing concern about the fire for several days). The group decided that

“it would be necessary to burn out tuel m the west of the scwndary haul road to stop the fire
. spread toward the Getchell Mine. Selection of the secondary haul foad was made to ensure

that the power line parlieling the main haul road is safe. All agreed that this was the correct

_course of action. ‘“- am..o«:"'m to implement the burnout opera-

tion. ”pmccedcd south to the junction of the main haul road and the road that leds to
the Getchell Mine to keep trattic from entering the area durmu the burnout. Spccmc escape

. TOUlEs were not discussed but all involved had an idea of where thcy would go if thm('s went
_ bad.'.--k vas to follow the tu’mu operation. in his vehicle as 4 seumdary \atcty mea.surc

-bc"an workmw wuh the understanding Lha‘ wc)uld bc thc lookout. :

bumcumt: between hl\ 'md HZi hours, the bunmut opcmlmn begzm -‘am“bc«;m

. the burnout operation on thc northwest end ()t the m[lmc and begin burmnw to the southeast
*toward the \CL()[I(LlIy haul road.- They were \p’l(:t:d abour 10 feet ap'm wxm-huhtmv

about 10 feet in from the catline, md-tollowuw lighting from the edge of the catline.
They prm.eeded down the catline to Lhe xouthemst tvmv into the seumdnry nune haul road
(Illustmuuu 1 ALudcm Suc L'wout) ’ SR

- 'md .n:'lched the \ccondzxry haal'road and bcgnn bummg,out alonw the bccondary ¢
haul road. proceeding ina \outhwe.\rcrly dxreumn The fuel was wmtxnu very e'u»ﬂy so. ‘
dnd.b()th began h"htmv from the edge of the \ccondnry haul mad “abo lita ' ’
fusee to assist in the tmn«' effort: mld-mllnwcd the three lwhtcr\ m hxs vehicle. (Illustra—

tion 2. Personnel Po\mon at the Be«'mmn" of the Bumout) : :
-.md'prc)ctc:dcd lighting moving along the secondary haul road toward the south-

west. They quit lighting when the fire began to get too hot, They let it cool down, and then

began lighting again. At the same time, determined that three people igniting the

burnout were not ncu:x\nrv s0 he extmﬂuxxhed his fusee and went to the vehicle ‘had

exited the vehicle and began to load a flare in his pcn launcher. thned to hum.h flares

well into the vegetation beyond that line already ignited to generate heat inside the line to

draw the fire away from the road. old‘ that he would drive the vehicle and act

as lookout. —docs not recall thit conversation and was not aware that R ad

entered the vehicle,

Webh was positioned about 40 feet in front of the vehicle loading a cartridge in the pen flare.
He was wearing his personal protection equipment (PPE) including his hardhat and gloves.
He was also wearing @ "Hot Shield™ which provides protection to the nose, cheeks, mouth, and
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throat. He was not wearing his line gear which included his fire shelier. At this point. be
removed his gloves and held them under bis arm as he loaded the pen tlure.

The following happened within a matter of 1 1o 2 minutes:

W coticed a circular motion beginning in the area of the bumout fdght next to the line

between his location and -reuwmzcd this as the formation of a fire whirl and
shouted a2 waming to . The circular motion had turned into a tire whirl which begun to

move across the secondary haul road toward the southeast. Sl and @il began running o
the south along the secondary haul road o escape. (Iustration 3, Personnel Positions at Time

of Fire Whirl)

ol -2 [ooking ot S as the fire hit both of [he:m at the same time. @EPumed and
looked in the direction of his truck but apparentdy did not see it ‘ then .\dw~

begin running in the direction of the truck and waited believing th"tt-wm\ running toward
the truck to get inside, . surprised when -rzm past the truck on the driver
side. NN then put the truck in reverse and bevan driving backward, intending to keep
the truck berween @ and the tire. At this point the fire whirl obscured ST vision.
He could not see past the windows in the vehicle. Sparks and burning vegetation were hitting

on all sides of the vehicle. (D kept moving bac.kw’lr&b. until he b'u.ked off [ht: road. At

this pomt 'was not in view of 'myone.

As ~WZL\ b'mkmﬂ down the side of the road c_ln\ext © Lhc: tire. -tell on tht: green

side of the road.. (This is where the GPS unit. 12 fares. the hard hat, and the glives were .

found). As G tell. '~ pussed him and backed into the ditch. - tried o regain
his footing but tell aguin, this time on the side of the road Ll()\t:\t tothe fire. (Thisis whcre

the radic and 2 flares were found).- At this point, -remuncd his footing, saw the truck and
determined that it was not going o bg: a safety zone as fire was coming out from undémeath

the vehicle. He was not aware that the‘vzu in the vehicle and that the vehicle was
not where he had parked it. ’ - : oo

l.

- ran on o the north -dxd not see hxm mmed 0 pull torw(lrd but umld

not. He waited a second and tried again. He, pulled up out of the dm.h saw a dc‘mn" in the
smoke and Hre zmd proceeded \()u(h (oward-:m_ :

. As this was oceurring, -.\'mppcd running and rumed hack toward where he had last seen

‘ He saw #B%11 to the yround on the side of the road closest to the fire. Sllcould .
cc (R face and noticed that his hardhat was gone. \Sllried (o get up and tell down
again. A , , . )
. - -
~ﬂoc the vehicle pa.\t the fire whirl and began to tum ‘lmund o oL th:: vehicle
and asked “where i ~ told him (hd[.hdd run past him, - dropped his
fusees and jumped in the vehicle. S IIRthen complered twminyg the vehicle and they drove
through the fire ta tind

O o oo MR e soing back to tind Sl 0 decided that he should

continue on to the south alony the secondary hawl road o safety.

W, SR mergcd from the fire headed north. As they emerged. they saw P
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standing at the junction of the secondary mine road and the main haul road. He was standing
with his anns held out about chest high. He was bleeding from bis torehead and his hands
were cut and blistered. He was conscious and coherent, talking with -and‘
(Illuxtmnon 4, Personnel Positons after Fire Whirl)

1532 Hours -‘Jed:u'ed a medical emergency and requested a medivac helicopter.
G - G, o J@PIn Estes’s vehicle and proceeded to the junction of the main
haul road and the road to the Getchell Mine where the Golconda fire department engine was
located. Emergency Medical Technicians (EMTs) with the Galconda Fire Dept. and EMTs
from the Getchell Mine administered first aid to@jjjip. They proceeded toward Golconda
until met by the requested helicopter. Webb was transfterred to the helicopter and flown to

Wirmcmuccz\. . : '

N .

Onu:. was in the care of Lhe EMTs, -mnk- vehicle back to tmd - As
-Icn.-xmxdc contact with 4N the radio and WiPindicated he was in a safe
location. @R found (s he emerged on the main haul road, picked him up, and then
progeeded back t the intersection whcrc‘ was located.

-prm_ecded back to the 5u:m: wah’md sez.ured the area with flagging. Person-
nel from the mine also came to thc: scene and drovc: Webbs vehicle to the security office for
safe keepmw :

-
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Fire Behavior Summary

Location: Getchell Mine. northeast of Golconda Nevada. Township 38N Range 42E Section 4
On the east side of the Osgood Mountains along the base of the slope.

Fuel Type: Sagebrush, Rabbit brush and Mixed Annual Grasses The brush was 2 to 3 feet tall
continuous under story of 10-12 igch erass. -

Dead Fuel Moisture: One hour dead fuels were 29 to 3% and ten hour dead fuels were 3% to
4%. These values are based on readings taken at the Burma Springs RAWS site at 1500 on
8/31/96 and on calculated fuel mmx[urc using weather information trum the Burma Springs
weather smuon :

Live Fuel Mnixtufe: Samples were taken from the site on September 2 and analyzed in Reno.
The actual live fuel moisture on the site was 73% to 85 This is considered to be very low
and an mdu_'m)r of extreme to advanced fire behavior. the hwhcxt cateyories.

Topogruphy The Owuod Mountains are a steep north to south orientated range in northern
Nevada with numerous east to west orientited canyons on.bod sides of the rnge. The base
elevation is about 5.200 feet with the upper ‘elevations bcmu 8.678 teet at Adams Peak. The
slopes in the Osgood Mountains are steep with mos( \lnpcx being over 50% and with many of
- the \uh: C'mynn\ having slupc\ ot 80% or greater. ' T

Slope: Less Lh'm 10% at the \ue of Lht: ‘u.udcn[ But 4()’7« to 8()‘7.111\1 nmm and we\t of the
accident site. : ;o .

Elevation: 3,350 feet at-the accident site.

Wind sApvc“ed and direction: 20 foot winds'at the Burma Springs RAWS site were west at 12
mph on both the 1500 hours and 1600 hours report.. Reported eye level wind at the accident

site were 3to 5 mph from the east and southeast before the. fire. whxrl started and are estimated .

to have been in excess of 30 mph and ermatic during the andent

]

Temperature: 87 Relative Humidity: 6P

" Haines index: Estimated to be 6 (This estimate ix based on a actual Haines Index of 6 at both
Elko and Reno on the morming of the accident.)

Fire Behavior.at 1500 Y .

When the buming operation began, the wind was from the east and southeast at the site. This
wind direcrion aided the operation by pushing the fire that iiPand -igui(cd away from
the control line. Due to the extremely low fuel moisture, the fuel ignited easily with a fusee
and continued to bum even with the light winds. Fire behavior was moderite but not intense
enough to cause spotting across the 20-foot-wide road they were using as o control line. When
e d @l made the turn onio the secondary haul road. the winds were closer to p.mxllel
with the haul road which explains the increase in intensity noted by‘md-
before the accident occurred. This increased intensity still did not create a spotting problem
but did cause YP and 4 10 slow their ignition and’ o discontinue igniting.
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Rate of Spread 15 10 35 Chains per hour

Fire line Intensity 150 10 425 BTU/FT/Second

Flame length 4107 feet

Spread Direction Away from and p‘u'uIIel to the road that they were burning from.

Prubability of Ignition  100%
Fire Behavior during the fire whirl

At about 1325 hours. a fire whirl developed on the edge of the road between where {jggggand
Qe igniting the bumout and where -wa.\ standing. As the whirl developed, the

fire behavior quickly intensitied over the entire burnout aren due to the rapid increase in wind

spéed ettecting the fire. When the fire whirl developed, the wind speed would have suddenly

- increased to over 30 mph and changing direction due to the rotation of the whirl. After the

formation of the fire whirl, spottng across the road occurred due to the increased fire intensity

~and the phvxu.al movement of tire brands across the road by the fire whirl. The following

.xdm«'s are csum'ued pedk values dunn" the fire wher b‘uaed ona tuel model 2 ("ms and
sage). B

Rate c':("'v.Splje':;\;;l._' . 800 to 1000 Chains per hour

".Fireline Infensity - 10.500 to 12,000 BTU/FI'/Seumd L
- Flamelength . " .. 301540 feet . o R T -
'bpre.xd Dxrm.tmn ) ,In al’ dxrcumns mdudm" ac.ro\\ Lhc road whcn Lhc whxrl cm\sed
' the road. ~ : ' :

thnhlht}_ﬂ'pf Ignition 1009, - :
Fire Whirls - LU e e S L '

F'm. whxrlx are considered a type of extreme txrc hch.xvmr lhcy are be.\t dext.nbed asa npldIy
(uzumu column ot rsing tire, gas and’ debnx Fire whirls are similar to dust devils and torna-

. doe:. i dppeamm.e and are L'lU\Cd by snmc: ‘of the same physical pmu:\sc\ While there is no

ay topredict the timing and location of a fire whxrl the toIInwm" an: mdu,ators of the
potential tor fire wher develnpment. ' :

Weather : T Cof
wx L. Clear skies or tew clouds.
o 2. Low humidity.
wo 3. Light winds.
wx 4. Unstable lower atmosphere.
‘5. Cumulus cloud development. :
o 6. Rogh bumpy conditions reported by aifreraft. BN
E L ‘7.

Ainnuss changes.



’ Dutch Flat fire
Investigation Report
Topography : )
1. Aspects or slopes on which the sun is perpendicular.
*k 2. Winds across ridge tops with heating on leeward slopes.

3. Up and down canyon winds when they:
a. Flow around spur ridges.
b. Flow around a sharp bend in a canyon.

** ¢. Encounter flow from adjoining cunyons,
Fire :
1. Well developed convection column,
x* 2. Bare exposed soil or burmed over arex, : _ .
3. Strong convection column causing air to split around it and form fire whirds on the
lee side of the column. , oy ' . :
*x 4. Intense heat output and turbulent winds extending vertically over the fire,

Items marked with ** were present on the day of the accident on the Upper Humboldt Complex.
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- Prédicted -vs.- ()I)scr\:ed - Did not contribute

o - e : . .
-All personnel interviewed were aware of the predicted extreme fire behavior.
! ’ ’ : N :

Findings
FIRE BEHAVIOR
Fuels - Influenced

-Fuel type wis sagebrush and nbbu brush around 3 ft tail wuh a continuous under story of 12
inch grass ! i ’

- -Dead fuel moisture was 2 to 3%.

-Live fuel moisture was in the 73% 1 85% mnge.

_ -Pr()bilbilily of ignition was 100% .

Weather - Influenced

N

' -Extrt_:xri::ly tow relative humidity was the causing factor tor the dry dead fuels.

-Lower d[m()\phCnL instability and Iwhl bul gusly wmch at "mund level would help trigger
the formation of fire whirls. ' :

Tupogmphv -Int‘lucnccd

-Thc Owuud Mnunuun\ blm.kcd the ucncnl wmd (from the gorthwest) which allowed the
slope winds te dominate for most of the day (from the east/southeast). This contributed to Lhc
wind shear Ihd[ could have lcd m fire wher development. :

1

e ' C T
~The shitt plan on 8/31 was updated at the moring briefing to highlight the chance for
extreme/ermatic fire behavior. Observed fire behavior was consistent with predicted behavior.,

Anomalous Events - Significantly contributed
-The fire whirl that developed at the location of the burnout operation. though anticipated in
the generad arex. could not be'predicted.

-Fire whirls develop rapidly and lead to a dramatic increase in wind speeds which instantane-

ously causes extreme fire behavior which, in this case, precluded escape.



ngd not contribute (Q imid undmx

ENVIRONMENTAL FACTORS

L
Temperature - Did not contribute —
Visibility - Significantly contributed

- Visibility became a fuctor in the injuries sustiined once the fire whirl reduced visibility -
caused uncertainty as to the continued validity of Wllils planned escape routes.

Slope or Terrain- Did not contribute

-The topogm_.phy in the accident area is relatively flat - slope less than 10%.

'INCIDENT MANAGEMENT : C
'ent Ol%-_h{ﬂﬁcnctd 4 ‘ -

' '-I_ncidcrit objcc(iw two stafes “Protect privat
babitat and lives AN - i

esls (mnc!es){_wildllit’:

-Both the local ranchers and the Getchell Mine personnel were extremely interested in stop-
ping the fire and provided information on what was threatened by the fire. 3
Strategy -Significantly contributed : s

- The strategy to bum along the secondary haul road was selected to prevent the tire from
reaching the powerline that pe . the main haul road. :

\

< The strategy to do'the burnout placed the personnel involved on the line Where the tire whirl

occurred. - L - R

Tactics- In_ﬂﬁcnced '

-The tactic of performing a burnout operation is more risky without engine support. The

engine support could assist in lowering fire intensity by reducing heat with water. Without

enygine support, the only way they could try to influence tire intensity was by \toppmulpauxuw

igniton.
. ¢ A

- The decision to introduce heat inside the fireline to draw the fire away from the line was a
sound tactic. Whether it would have been better to use another ignition method (instead of the

pen flare) needs further discussion.
Safety Briefingy - Influenced/signiticantly contributed
- There was not a safety brieting just prior 1o the bumout operation. There was general

discussion on what to do and everyone was aware of the safety concems and their own escape
routes. :
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comununicated th'u tw
dldn teven Lm)w that

pm(cuwc r:qmpmcul

Instructions Given - [nfluenced

- There was confusion on who was actually in charge at the site. -[houvht- was
still on scene and in charge. ~bchevcd xha' was the lookout and he@iiil was
in charge of the operation until the time that QY left the vehicle to use the pen flare. At that

point .le.\o assumed the role of lookout. .

- There was no operational briefing given or control established prior to the ignition sequence.
This led to the confusion of who was in charge and who was the lookout. In addition, a
method of communication, other than verbal, wus not established.

CONTROL MECHANISMs W
Span of Control - Did not contribute . ’ , .

Communications - Radio communications did not contribute except that no radio communi-
cations phm waws established for this bumnux npem(mn.

Communication betwce ‘md~w¢s incomplete at best. -(houdﬁ~
was.the lookour QIR e v @R vas cone and thought tha@iiffwas the lookout

When@iilett the truck, assumed the role of lookout and thought that he had
oes not recall that he an”dlwu\sed Ihlb he
'v‘n in (he u-ud\

Ony)mg_ Evuluatwn - D1d not ummbute

e

Ten Stand.xrd Order\/IS mtu‘xtmns o '

'Tcn br mdard ()rdcr\

1. Fight fire: v.!;'re.\\xvcly but provide for x.m:l.y first -dxd not utilize all his. pcrson'xl

P § o : { .
s , 1 N 4 v 1 ‘

-5 Eu\urv: that instructions are viven and under\umd Evidenced by the fact mat all mvolved

had a ditterent under\(‘mduw of their roles and the roles of others..
Eighteen Witch Out Situations

6. Inxtruumu.x and A\\wnmcm\ nnr clear - vadumcd by the fact that ‘111 involved had a
different understanding of their mlc\ dlld the roles of others.

INVOLVED PERSONNEL PROFILES ’ . _ .
Training/Qualification/Physical Fitness - Did not contribute

Operation Period Length/Fatigue - Did not contribute

Even with the long season, personnel involved did not seem overly tired or over extended.



Attitudes - Did not contribute
This was a routine burnout operation until development ot the fire whirl.
Leadership - Influenced

- Having two operation chiefs working the sawme shift at the same location may have led to the
confusion on who was in charge during the burnout operation.

Experience Level - Did not contribute

EQUIPMENT

Availability - Did not contribute

Performnnce nt’ the Equipment - Did not con[ribu[t:

- Protecdve cquxpmcm that was properly employed pc:rt()rmcd as dc\wncd (Suu"l‘mcx dxd
provide some level of pm(cuum as well.) :

Clothing and Equipmcnt ’--Did not contribule
- Nomc*c p'mtx and \mrr pcztomn:d as dcw'llid. None of the clothing wats ignited.

“Hot shleld" uuhzed by-provxded additional pmteux(m to his 'urway and moist likely .
prz:v::mc:d dam'wc to thc ‘urwav It also prevemed burns (o his lower tace and thrmt and neck.

- To load the Pen Flare - had removed his -vlovc\
Used for Intended Purpuse/Used Pmperly - Signiﬁcnn(ly cunm'bult:d -

-G Jid not have his "I()ve\ on at rhc time of [hc bumnover.

- The chin \mp on ~ helmet was not wormn - appes Ln.d to be hooked over the mp of the

“helmet.

-"was not wearing his tire shelter at the time of the burnover, however, it was in the front
seat of his truck (40 feet away) but this was not a tactor in this bumover. With the speed of the
development of the fire whirl there would not have beer time to deploy the sheller: The mel\
generated by the fire whirl would have made deployment difticult (if not impossible) even if

there was time to get itout.

[
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Recommendations

1. Personal Protective Equipment should be utilized by all personnel on the fireline at all
times.

2. Bumnout operations conducted when extreme burning conditions are indicated should be
conducted only when thc appmprm(e holduw forces are in place and ready (in this case, -
engine \uppon)

3. Bumout operations should not be initiated until a tailgate safety mndpum briefing has
been completed and is commonly understood by all. This briefing shous@include the assign-
ment of roles during the operation and c\'t‘lhlithcnt‘nf an operational plan. In addition,
umtm"cnw plans must be established in thz: event that conditions change during Lhc bumm“
()pcmu(m

4, The use of the “Hot Shield™ appeared to play @ role in the minimization of the severity of
e Y. . .. . . - N . P . .
injuries in this incident. It is beyond the scope of expertise ot this investigation team to

properly evaluate and muke recommendations on the effectiveness of type of equipment.

Further analysis of the use of this equipment is required. This should include:
-An analysis of the pmuiclivc ability of the “Hot Shield™ zmd
-the u)mp.mhxluv ot Lhc: "II()L Slncld“ with LUIT!:II[ Appmvcd pro(euxvc eqmpment.

5. Phgemem of non- mcnml VthLIt\ ( anu)) \hould oceur only outside the influ-
ence of ‘mnup.ue& fire behavior. ()nly tctcally apphcuWu.lcx (cn"me\) should be in
es

the umn::dx‘uc fire’ cnvxromm:nt In addition. the use nt vehicles as .\AILIy zones should be’

Supplexm’;ntul Recnmmcndntin;m IS , . <1

¢ v

evaluated and "UILICIH\C\ &\mbh\hed

Ll S

B ( o . . & . 3 ) S
Thou"h not \wmtlczuulv Lnumbumrv to the hunmver the tullowmn rcmmmcnd'mw
otfered b\ the review team.” » : ' :

1. Though pressure to protect the Getehell Mine and the rzuxchc! 1! not play a role in this
incident. it is recommended that the threat of fire to mining operations be more fully explored

and documented. This information should be given to resource advisors who will be iding
information to the incident management teaun. In dddm(m rxrr: protection stipulations stould
be developed and included in Jpublic-land use pcrmm W N

2. The Agency Administrator’s Guide to Critical Incident Management (NFES 13356) should
be utilized when there is a serious accident or injury. [n addition. a peer counselor or health
professional should be brought in to evaluate the need for Critical Incident Stress Debriefing
when a serious accident or injury oceurs on a prescribed tire, wildlire, or aviation operation.
This evaluation should be accomplished within 24 hours of the accident or incident.



Glossary

Anchor Point: An advantageous location, usually a barrier 1o fire spread trom which to start
building a tireline. An anchor point is used 10 reduce the chance of firefighters being flanked

by fire.

Aramid: The generic name for a high-strength, flame-resistant, synthetic fabric used in the
shirts and jeans of firefighters. Nomex. a brand name for arunid fabric. is the term commonly
used by firefighters.

Aspect: Direction toward which a'slope faces.

Backing Fire:. Fire spreading against the wind or downslope. A fire spreading on lcvtl
ground without wind is a dekm" fire. v :

: Blowup' A sudden increase in fire intensity or rte of spread strong enough to prevent direct
control or to upset control plans. Blowups are often accompanied by violent umveux(m and
may have other Lhanuemnu ofa txre srorm.

: Burmnl, Out. A typﬁ of xupprc\smn tm-: uscd to widen control Imc\ dumw line u)nxtruumn
or to eliminate unbumed fuels instde [hc: u)nm)l lines after ummmmmr.

.“-,Cont.-xin (C'nnt'me) A Fire': T()mkc t'x_rc suppi_'::ssimi action as nccdcd. which can reasonably
be expected to keep the fire within ex.'\'mblished houndaries Gnder prevailing conditions.

Control Line: - All built or natural fire barriers and treated fire edge used to control a fire.

Dust Devil (Whirlwind): Superheated air rising in columns or chimncyx' establishing strong
convective circuladon, and dmwm" in air from the surface layer. An upward spiruiling motion
usually develops. ' -

1l
N

Entrapment: ‘A situation in which a nrc traps pcopl: in a lite- thrc xtcmn" po\umn with | no,
inadequate, or LOmpr()l‘nl\Cd evicuition routes or \dtcty zones. An enrapment may or may
not involve de:ployuw fire shelters,

"Extreme Fire Behavior: A level of tire bebavior that ordinarily precludes methads of direct
atack.

" Fire Behavior: How a fire reacts to the variables of fuel. weather, and topography, -
Fire Behavior Specialist: A person responsible to the Planning Secrion Chief for establishing
a weather data collection system and for developing lire behavior predictions based on fire
histroy, tuel, weather, and topography.

Fire Intensity: A general term relating to the heat energy released by a fire.

Fireline: A lineuar fire barrier that is scraped or dug to mineral soil.
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‘Radiunt Burn: A burn received from a.radiant heat source.,

Fire Shelter: A personal protection item carried by tiretighters that, when deployed, unfolds
to form a tent-like shelter of heat reflective material,

Fire Shelter Deployment: The removing of a tire shelter from its case and using it properly
for protection against fire.

Fire Weuather: Weather conditions that influence fire ignition. behavior, and suppression.
Firewhirls: Dustdevils or whirlwinds which contain flame and burning materials.

Flame Length: The distance between the tTame tip and the midpoint of the flame depth at the
base ()t’ the thune (generally the ground surfacc). an indicator uf fire in(cnsily;

Tuel Mmsture (ruel I\lol.\ture (_untcnt) W‘xler content of a tuel cxpre\\ed asa pcr(.enm"e

of its oven dry weight. S

i

Fuel Type: An identifiable associution of fuel elements of a distinctive plant species, form,

size. ‘Lmuwcmcnt. or other characteristics that will cause a predictable rate of fire spread or
difticulty ok LOHU‘()I under \peuhcd wca(hcr conditions. :

Fusee: A L()I()I‘Ld tlare designed as @ rulw'xy warning dcvu.e and wxdely used o wm:c
\uppres\mn and pre\t.nptwn txrcx ' -

Inciden_t Cummande;_r (IC): 4Thc pcr’son'rcspon.\'iblc for mzmnging all incident operations.

‘(.

Imtml Att.xck (Actmn) The nr\t xuppre\\mn a(.uon ona tm:.

Lu,ht (F:ne) Fuel». F‘th—drym-v fuels. ¢ en'cmlly with a compzmtively high surtace area-to-
volume ratio, which are less than 1/4-inch in diameter and have a timelag of 1 hour or less.
These fuels readxly ignite and are mpxdly consumed by fire when dry.

Nomex: _Sc:: ARAMID. S T 4 s B c
Pen Flare: An ignition device consisting of a launcher and cartridges which are used to-ignite
suppression wnd preseription fires. The Launcher is approximately the size of a pen. - ‘

L

Rate Of Spread: The relative activity ol a fire in extending its horizontal dimensions,
expressed as the rate of increase of the pcnmctcr rate of increase in area or rate of advance of
its head. depcndm" on the intended use of the infonmgtion. Rate of spread'is generally
expressed in chains per hour for a specific period in the tire’s history.

Relative Humididty (Rh): Percentage of the actual vapor pressure of the air to the saturation
vapor pressure; the ratio, expressed as a percentage, of the amount of water vapor in the air
compared 10 the amount the air can hold under the same conditions. :

Remote Automatic Weather Station (RAWS): An apparatus that automatically acquires,
processes, and stores local weather data for later transmission to the GOES Satellite, from
which the data is retransmitted to an earth receiving station for use in the National Fire Danger



Rating System.

Run (Of A Fire): The rupid advance of the head of a fire with a marked change in fireline
intensity and rate of spread from that noted before and after the advance., '

Safety Zone (Area Or sland): An area used for escape should the fireline be outtlanked ora
spot fire cause fuels outside the fireline to make the fireline unsafe.

Sizeup (Or To Size Up): The cwxluatmn of {or 1o ev’llu.lte) a txrc: to determine a course of
acdon for fire suppression.

© Spat Weather Forecast: A special forecast issued to tir the time. topography, and weather of
each specific fire. These forecasts are issued upon request of the user agency and are more
detailed. timely, and specific than zone forecasts. '

Strategy: The science and urt of command as '1pphr:d m thc ovcrul planning and conduct of
an mudcm -

Surt‘uce Fuels: Loose surtace litier on the soil surface. normaily consisting of fallen leaves or
‘needles, twigs, bark. cones, and small branches that have not yet decayed enough to lose their
identity; also grasses, forbs. low and medium shrubs, tree seedlings, heavier branchwood.
downed logs, and stumps interspersed with or partially replacing the litter. .

Tacties: Deploying and directing resources on an incidém to meet objectives determined by
strategy. ‘ . : A

Lt - N .
Wildland Fire (Wildfire): Any fire occurring on land that is essentially undeveloped except
tor roads. railroads, powerlines and similar mnsportation facilities. '

Dutch Flat fire
Investigation Report
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