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A hose lay was made by 4 crew persons from prlmary pumping engine #1-5
to the ba se of the fire; t h i s took about 15 minutes. A second enq i ne
would later be u sed to draft water from the river into the primary's
tank to sustain a constant s~pply.

A "Y" valve w as intalled at the t er rn i nus, and a 1 inch hose corm ect.ed
for su~prEssion of t~e ~est flank, and a 1 1/2 inch ~cse connected for
east flanK suppression. The crew divided and proceeded to cool down
hotspots making direct attack on the fire by digging control line
where there was sufficient dirt between the rocks.

Priming difficulty was experienced and there were several periods when
water f low st opp ed , It w as not until the hose had been recharged a
third time that a constant flow was maintained. Elapsed "down " time
when no ~ater was available was estimated at 30 minutes.

Fire behavior at this juncture was characterizeo as: Slow rate of
spread and high resistance to eontrol; flame heights 1-2 feet with
compl ete combustion in dead, woody fue 1S; advancing in 6- 9 inch duff
and litter between rOCKS; f Le reup s of sparse manzanita and mountain
mahogany brush; smoke w n.it e, rising straight up with slight ea-s-terly
drift down canyon; wind west, 1-2 mph.

A few minutes into initial attack Engine 1-5 arrived with 2 persons.
Except for a pump operator, they proceeded to the fire with additional
hose and hand tools. Engine #3943 foreman assumed command of the
suppression forces. His strategy was to build line and flank the fire
on the east/west perimeters into the large rock outcropping on the
north perimeter. fie deemed the latter a sufficient barrier to stop
the sDread under existing conditions. Having accomplished line
ccr.st ruc t i on , the firefighters wou Ld mopup hot SDOtS to the interior
and hold the fire to 1 acre or less.

Later, a helicopter with water dropping bUCKet and an alr tanKer would
be usej to reinforce the line by dropping on hot spots or coating
fuels adjacent to t~e li~e.

Engine ~1-6 with 3 persons arrived about 1230 and were on the fire
l:":;e c~ 12~5. r:-'h'e r c r e ra r. of ~1-6 v.-2.S a s s i c ne c as ope r e t a on s
s e c t i or; c n i e f . ~e immediat.elv scouted t.he fire to deter~ine tact.jcs.

"h-: 2-300 ~cu!"s, the 20 p e r s c r: o~M S:lve~ S~=-:'e n o t s h o t. c r e w a r r i v e o c:'
t,he:: :;:. :. :>;:-: c: L:--! e =:. ~e 2.:1:: -~-E r e C i v ice:5 :.n -: 0 :. w o s q 1.: :: C.s , ~-i t, h = 1 s qu s.j
of 6 pers~~s buil~ins cc~~rol l~~e ~ro~ t.he "Y" ancjor ?oir;t u? t~e
~e5~ ~:a~~, a~~ ~2 5~~~~ o~ 12 perso~s ~~il~i~~ li~e al~~s ~~E e2S~
fla~~; ea=~ S=~2~ ~e~~s 5C??Cr~e~ by ~a~er ~ro~ t.he hose lays. 7~e
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While the~e events were occurring, the helicopter with 100 gallon
bucket ~a~e several largely ineffective drops on the fire, and t~e air
tanker maje 4 drops of retardant ~hich were effective for a short
time, but ~ld not materially slow the fire advance (see Figures 3 &
4) •

Behavior a~ this stage showed increased wind velocity wi~h occas~onal
gusts to 15 mph and flame lengths to 6 feet. Squad ~1 was able to
build line and hold the west flank against a backing fire; squad #2
was experiencing -increasing difficulty as they constructed line to the
northeast a~d over the large boulder outcropping. They were successful
in travers~~g the outcropping and were able to build about 1 chain of
line on t r.e bench area above before the fire increased intensity and
started ~o outflank them, meanwhile creating a spot fire about 10
chains dov n canyon (easterly).

The fire had now escaped initial attack, and for tactical, plus safety
reasons, the entire suppression ~orce was pulled out of the area. The
Ho t sh o t s •.;ere assigned to an anchor point up river on the north side
and orderei to build line on west flank of the fire. The three engine
c r e wsw e r e de ploy e d too the r loco.t ion s _eas t 0 f the b rid g e in the
Crystal S7~ings area.



Escaped Fire Phase

After t~e fire outflanked the Silver State Hotshots, it began to pick
up mome~tum by making a series of fast runs to the north up the steep
canyon v a l Ls to the r i c q e tops. Concurrently, it moved east behind
increasi~g down canyon wi~ds, starting spot fires well in advance of
the mail. fire front.

In some places erratic winds caused the fire to move in a southerly
direction. This accounted for a series of spot fires across Highway
88 b e lo w the bridge and into the Crystal Springs subdivision. As it
moved easterly, over timR, the fire developed two heads; one that
event ue ~1Y enqu 1fed the Me sa Vi sta Subdi v isi 0:1; the other which took
out hores i:1 the Crystal Springs, Shinnville, and Alpine Village
areas.

The IT2jor advance occu~red in a matter of 6 hours (1400 to 2200
hours). Eye witness accounts report flame lengths frcim 60 to 100
feet, f~re whirls, houses bursting into flame, f{re generated winds of
SO ~ph, and eye blinding smoke---literally a fire storm of awesome
propor-;:ions.

During ~his period, the fire organization progressed from a small fire
.i n c i d e r;r.to a large, class I incident command structure; with
appropr~ate support groups. Firefighting resources were increased in
like r a n n e r until there were scores of engines from many
jurisci=tions. Tractors, water tenders, air tankers, helicopters and a
multit~~e of other equipment and persons to man them (see Appendix E)
were br20ght into use.

Pr'i o r i t y was placed on saving lives a n d st r u c t u r e s . Wildland
suppre~sion became secondary except where it could affect/benefit
s t r uc t i.r e pr o t e c t i ori.

By da~~ of July 30, the threat to life and property had largely
passec, and suppress~on ef=or~ was directed to con~cining ~he fire on
its nor:.jern, southern and western ~lan~s. On :.he east ~lank ~he fire
had ru~ out of fuel i:1 valley land, or against the Fredericksburg bu~n
of :.he ~rev:ous.year.
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;\NALYSIS

Weather.

Weather has a profound influence upon combustion of forest fuels in a
wildfire. The fuel moisture, which is the water content of a fuel
particle expressed as a percent of the ovendry weight of the particle,
largely dictates the rapidity with which a fire will ignite and burn
since moisture must be reduced sufficiently for combustion to take
place (see Figure 5).

Wind is an important factor. It provides oxygen needed for combustion
and, as the velocity increases, enhances the combustion process and
p ropaq et e s the fire by increasing radiant heat transfer and by
carrying airborne sparks/embers to ignite spot fires in advance of the
main fire (see Figure 6).

Relative humidity indirectly affect a fire behavior. Air with low
humidii~ absorbs moisture from fuels. Fine fuels can gain or lose
moisture quickly in response to relative h~~idity.

Topography is another factor. The steeper the slope the faster the
fire burns (see Figure 7). Another component of topography is aspect,
or direction faced. South and west aspects receive more solar
radiation, dry out faster, have higher temperatures, and are more
conducive to spread of fire.

Relevant components of forecast and observed weather observations for
July 28-29 are shown in Tables II & III; complete data can be found in
(A;;,pencixF).

Interpretation of these weather recorcs support that fire danger
con C i t i 0 1~sec· 1.1 1 C be, 2.n d \\-'2 r e, ext ::-e meon J u 1 '.l 2 9 • Not. 0 n 1 Y ~V\7 est h e
fuel moisture (4-9%) In the dead/woody fuels from 0 to 3 inch and
larger size class nearly bone dry, but the forcast wind (15-25 mph)
and cry h u m i c i t i e s (5-15%) cort ended a s ev ere Lv difficult fire
suppression situation. This was v e l i c at e d by on-fire w e a t.h e r
rreasurements (taken about :~OO) which recorded 12 Dercent relative
hu~idi~y and west WlDC un to 15 rr;;,h.-

.i n o t n e r w or c s , should fire oc c u r O~ July 29, a r t e r t.h e d a v t s
~~e par~ of each 24-hour period when
typically from 1000 to sundown, it

burning period had started, l.e.,
fires will spread most rapidly,

,..-...'. ---.., .,....-•....'__ ~.l~.L~':: ~~--: ,-,.-::-- •.... - --"_.
Initial AttaCK Phase

Di spa tching.
rr 2. :. ~ c !:: 2. 5 ? =. L. .:::-.: 0 i: .:...jc i :.i. 0 :--~c ~ ?, e 5 8 -...::- c -= s " ;; ~ =. :-. (~ -= -= ;.. :: ;:, s :-.L = .; x :;}, It.:.. s :.
.~. ~ =. ::- t: , ~ -=:: ~<::.=-_ =-. ~ r; :; = ~ =- s s fI, -v.- =.:; ~:-.:.:. ~ =- :. -= .:: =. ~ :..:.. ~ s ::~. -:.~.-= C =- ::- 5 ':)=-. : . .: 5 -
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FIGURE )
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Size and shaDe affects the surface area to volume
ratio of fuels. Small fuels and flat fuels have
a greater surface-area-to-volume ratio th~~
larger fuels.

shows the relationship between fuel
size and surface area. The cube or block of
fuel on the left is one foot on each side and .
contains one cubic foot. The surface area of
this cube is six square feet.
If that same cube is divided up into 16 pieces
as shown on the right, we have the same volume
of fuel, but now there is much more surface
area tp the 16 pieces. Calculations VQll show
18 .scuar-e feet for the same cubic foot 0 f fuel.
Tr~s-is three times the surface area of the cube
on the left.
Why is this important to fire behaviour? We
know from our experiences in starting small fires
that small fuels ignite and sustain combustion
easier than large liocks of fuel. Less heat is
rrquired to ignite the small particles.

SURFACE AREA
6 SQ. FT.

SURFACE AREA
18 SQ. FT.
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FIGU;::2 6

One of the most i~port~~t ~~d least predictable
influences affecting fire behaviour is ~.
Wind m~tes fire burn faster by increasing the
supply of oxygen and by driving radiant heat
into adjacent fuel.

wind encourages
combus~~on and suread of the fire in one direc-
tion, but direction can change erratically as
the wind sru rt s,

WIND FLAME IS
CLOSER TO FUEL

~~-----~~==-----=----------._--
WIND INCRE.ASES RADIANT HEAT TR.ANSFER

Wind can carry sparks and firebrands ahead of
the main fire starting spot fires. Wind in-
creases evaporati0n from damp surfaces by car~y-
ing away moist air and bringi~g in dryer ai.r ,
The effect of fuel moisture on rate of combustion
is what determines its influence on fire -be-
hava our ,
When fuel is moist, combustion is slow because
part of the heat required for ignition is used
to ev ancrate the moisture. ,t:..s fuels become
dryer,-more heat is available to heat the fuel
itself.
?e1 at..;ve hu!!};dity is an important
fac~or affecting fire beha~~our.
fuels &-~dthe surc-cunci.ngar are
chSlging coa st.ur-e,

indirect
Dead forest
al ways ex-

J~r ~~th low humi~ty C-.Dsorbsmoistu:e fr8m the
fuels. ~uels abscrbmoistu:e from ~-;r~t~ ri~h
hu!:id ty.
?uel r.o~st~re cbCLges ~tb the hu=iCity. ?i~e
c:' £:"a.sh:~true i s g~n 0:' lose nc i s t ur e q~:~:l)"
in ~e~C~5e to c~~ges ~n relativs h~=icity.
Ee avy fu:ls res:Jo:ld. wo:'e s l ow.l y to h~]~~cty
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FIGUR::=7
Slone is another factor of topography. The steeper
the slope the faster the fire burns.
On a slope the unignited fuels above the fire receive
radiant and cnnvective heat, and therefore start more
quickly. This is one of the reasons that fires
usu~ly burn uphill.

FLAME IS
CLOSER TO FUEL

--------------------_._._._----- --- - ...

STEEP SLOPES INCREASE RADIANT HEAT TRANSFER

The nosition of the fire, e.g., near the valley
bottom or the top of a ridge, is another topo-
graphic factor. Fires starting at the base of the
slope reach large size because a greater amount of
fuel is available.
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WERTHER DISCUSSION ... I~O FORECAST GUIDANCE BECAUSE OF C~MPUTER FAILURES
THIS MORNING ..HOWEYER SATELLITE PICTURES TELL T~E STORY. CCNSIDEPABLE
THUNDERSHOWER ACTIYITY IN NORTH~EST H~!:CNA THIS ~ORNIN6 wHILE CLOUD
DEBRIS STRETCHES NORTHWARD INTO EASTERN NEVADA. LIGHTNING DETECTION
2HOWS NUMEROUS STRIKES IN THE NORTH~E:T ARIZONA STJRMS. EXPECT
REDEYELOPMENT OF THUNDERSHOWERS IN EASTERN NEYADA THROUGH MIDWEEK WITH
LOCALLY HEAVY RAINS POSSIBLE. WESTERN NEYADA '~ND THE ERST SLOPES
CONTINUE DRY IN SOUTHboiEST FLOW.SHlJULD SEE A GRADUAL SHIFT WE::TWARD
OF THUNDERSHOWER ACTIYITY ~ITH POSSIBLE DRY STOR~S ALONG THE ~EST EDGE
OF DEYELOP~ENT. HOWEYER ... THE EXTREME WEST INCLUDIN6 THE EAST SLOPES
SHOULD BE SHIELDED BY THE PERSISTENT ~OUTHWEST FLO~ ALOFT.

TODAY •.• ~-------------< ZONE FORECASTS )-----------------------------------
·_ ::ONES 57(1-571-S72-451-453~576: MOSTLY~UNNY. R FEW CUMULUS BUILDUPS
POSSIBLE ZONE 576.*LAL 1.S-SW WINDS 12-22 MPH RIDGETOPS SURFACING IN
THE RFTERNOON. lO,uOOFT I.IIND~•.. S~W 15-25 MPH.
· - -ZONES 452-454~455-456: PARTLY CLOUDY. SCRTTERED AFTERNOON/EYENING
THUNDERSHOWERS --MOSTLY WET--. L8CALLY HEAYY RAINS POSSIBLE. L~L 3-4.
LIGHT ~ORNING WINDS. AFTERNOON ~INDS YARIABLE TO 15 MPH EXCEPT S-:W
12-22 MPH NORTH~EST PORTION OF Z~NE 456. GUSTY E~RATIC WINDS NEAR
THUNDERSHO~ERS. 10,000 FT WINDS ... S-SE 10-15 MPH.
Tm,I (3HT...
·ZONES 570-571-572-451-453-576: CLEA~. LAL 1. EYENING WINDS DECREASING
BY SUN~ET. LOW TEMPS 45-55. MA~ RH ~ECOYE?Y 30-50%.
ZONES 452-454-455-456: THUNDERSHCWE~S DECREASIh; BY L~TE EVENI~G WITH
A FEW LIN6E~IN6 RAINSHOWE~S OVE~NI6HT. LAL 3-4 EYENI~G ~OU~S
DECREASI~G TO 1-2. LIGHT WINDS. ~=c~HUMID:TY RECO~ERY ~G-~O%.- - -'- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
WEDNESIiAY ...
·:JNES 570-571-572: SUNN~. LAL 1. ~-:~ WIN~S 12-22 M~~ ~~JGET~PS
SURFACING THE AFTERNOON. LITTE CH~N~E TE~~S/RH ~IT~ H!G~S SO-SO. AFTN
~H 8-12%. la, 000 FT ~INDS .•. S-S~ 15-20 ~P~.
:Jt'~=:~6!:1-.:.5:-576: ~CS7LY :~:~t"'y 1~ ,...::: MD~~:~~. ;.. =~~ Cj_;~IJLL::: r~ !~:.
Fo~TE~~C:~ ~:TH ~ SLI6~T CH~NCE OF T-UNDE~~HOWE~S Z:~E ~7~-::LT~E~~T
~~~~ ::~E ~~~-~~J ~~ST -~L~ ::~~ 4~:. ~FL :-2. L!~~T ~:~N!~6Wl~~~.
':':T£;;~C:;. j,JI~IJS $lt;-W !5-2~ ~~~. ~I7- _~ -:-.:..r-,r3E -:~ •..;:/~~ r.tc:7~ ~.!:-:::.
':'::--?':. ~F"--:--~ ~~ ~-l~~~. 10. GGG ~T L,:~::... =~~'" ..~-
:::'J~= .:.::~-~::..::.-.:::::-.:.~~: =-~;-!-y ;:~C:L':T' hilT~ z; ==:~ "1:;'i":~'; :-:14.1=:;:.
'S::~77~~~: ;'~"7£~~::~/~\'~~l~e 7~;_.~:E:'~~:l..!E~:'--~:·:7~ ,,' k)~~--. ,

~~?r,!N6 lr.iI~~S. F.F7E;'~:2:"'i~I~::$ YF.;.:F;LE 5-15 ~;.~ •..r r- ~~;_-::7'l ..,1~:;<': ;~=.--
7HU~:E;!~C~E~S. c::~~~:~E 7: :~:~: ::~E;. ~~T~ ~0~::ITIES 20-40%.
10,000 FT ~I~DS ... S 10-1~ ~P~.
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---------------.:----< -EXTBiDEll FORECASTS > ------------------
·3-5 DAY FO?ECA:ST FOR THURSDAY lHROUGH :SATURDAY...PATTERN IJN!IER60E:VERY LITTLE ChANGE DURING THE PERIOD WITH HI6H PRES$URE OYER THE$OUTHERN PLA I N$ AND UPPER LDlorOFF THE PMC IFIe NORTH~E ST COAST.
THUNDERShO~ERS OVER ~OST OF THE DISTRICT ~ITH A CHANCE IN ThE
NORTHWEST. CONTINUED ~A~~ WITH LI6HT DAILY WINDS EXCEPT BREEZY IN THE
EXTRE~E NORTHWEST ZONES.· ,.6-10 DAY OUTLOOK FOR AUGUST 03-07 ...HIGH PRESSU~E EXTENDED FROM THE
PLA Ixs WEST TO THE 4-CORNERS AREA. --W ITH THE TROUGH ~EAj(ENING OFF THE
PACIFIC NORTHWE!T CDPST ...EXPECT MOSTLY WET THUNDERSHOWERS TO BECOME
WIDESPREAD AC?O:: THE DISTRICT. CONTINIJED ~ARM WITH LIGHT WINDS.
·--------< TODAYS 5fil"l PDT STABILITY AND 10, OO-OFT WIN]S >-----------

-,
LIFTED INDEX

MEDFORD ORESON 7
WINNEMUCCA 5
ELY -1
DESERT ROCK/MERCURY 1

K INDEX
16
-4
-::>;._1:>

27

10,000 FT lo./INDS
:::;1..1 25 MPH

CALM
SI•.1 15 MPH

::s;w 15 MPH. - ~:...:"
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~O FIRE WEATHER FORECAST 0930 PDT WEDNESDAY .JULY 29. 1987 NWS RNO
WEATHER DISCUSSION: THE DISTRICT REMAINS UNDER THE INFLUENCE OF TWO
WEA7~ER S~STEMS_ TWE UPPER LEVEL TROUGH OVER THE PACIFIC NORTHWEST
C!)NTHJljE3TI)3?Ii'iGA DRY ~i;uT'-!WESTFLOW TO T:"'ESIERRA Z')NES AND NI)RT;""WEST
NEVACA, WHILE HIGH PRESSURE TO THE SOUTHEAST PUMPS MOISTURE F(IK
AFTERNOON AND EVENING THUNDERSTORMS OVER THE RE!1AINDER OF THE !)ISTRIC:.
LITTLE CHANGE IN THIS PATTERN IS SEEN FOR THE NEXT FEW DAYS, BUT THE
LONG RANGE FORECAST CHARTS CONTINUE TO INDICATE THAT THE"TROUGH WILL
EVENTUALLY WEAKEN, ALLOWING THE HIGH PRESSURE TO PUSH THE THUNDERSTORM
ACTIVITY FURTHER WEST AND NORTH.

--------------------------- FORECASTS ----------
TODAY ...

ZONES 570, 571, 572 NORTHWEST HALF 453, AND 451: SUNNY. LAL 1. WINDS
SOUTH TO WEST AT 10-20 _MPH IN THE AFTERNOON
'ZONES 576. WEST HALF 454. NORTHWEST PORTION 456. AND REMAINDER 453:
MOSTLY SUNNY, WITH ISOLATED AFTERNOON AND EVENING THUNDERSTORMS. LAL 2.

,AFTERNOON WINDS SOUTHWEST TO wEST AT 5~15 MPH.

ZONES 452, 455, AND REMAINDER OF ZONES 454 AND 456: BECOMING PARTLY
CLOUDY WITH SCATTERED AFTERNOON AND EVENING THUNDERSTORMS- LAL 2-3.
WINDS SOUTH TO WEST AT 5-15 MPH.

TONIGHT ...
ZONES 570, 571, 572, 576, 451. 453. 454: CLEAR. LAL 1. WINDS VARIABLE

'-AT GENERALLY LESS THAN 10 MPH, EXCEPT 15-25 MPH PEAKS AND RIDGES SIERRA
ZONES: LOWS 45 TO 55. MAX HUM RECOVERY 4Q-70 PERCENT .

ZONES 452, 455 AND 456: PARTLY CLOUDY WITH MOST THUNDERSTORMS ENDING
AFTER DARK, eUT WITH A FEW CONTINUING UNTIL MID-NIGHT - LAL 1-2. LOWS
47 TO 57, EXCE?T NEAR 75 SOUTHERN DESERTS. MAX HUM RECOVERY RANGING
FROM 50-80 PERCENT NORTH, TO NEAR 30 PERCENT SOUTHERN DESERTS.
THURSDAY ...

NO CHANGE FROM TODAYS FORECAST .... SEE FORECAST FOR TODAY ABOVE ....

OUTLOOK FOR FRIDAY ...
NO SIGNIFICANT CHANGE ....

3-5 DAY OUT_OOK FOR SATURDAY THROUGH MONDAY ... LITTLE CHANGE THROUG~
THE PERIOD, EXCE?T FOR AN INCREASING CHANCE OF T~E AFTERNOON THUNDE~STOR~S
S?READING I~TO ~ESTERN AND NORTHWEST NEVADA BY MONDAY.
6-10 DAY OUTLOOK. __ FOR TUESDAY THROUGH FRIDAY ... WARH:NG TR~ND WI7~
SC~TTERED MA!NLY AFTERNOON AND EVENING THUNDERSTORMS OVER THE DISTRICT.
~ORM~ DAILY WINDS.

INDEXES
~:.cEX_X ~"4:JE.X . ::::::=~-::>'.'--- ..5 ----.- -i ~w 5

s~ _5
S ':':J
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WEATHER DISCUSSION: LITTLE CHANGE IS SE~N THROUGH THE WEEKEND, WITH
A DRY SOUTHWEST FLOW OVER THE SIERRA ZONES AND wESTERN NEVADA, AND A MOIST
SOUTHERLY, THUNDERSTORM PRONE, FLOW OVER EASTERN NEVADA. EVENTUALLY IT
LOOKS LIKE THE THUNDERSTORMS WILL SHIFT TO THE wEST AND NORTH, BUT
IN THE MEANTIME EACH DAY LOOKS TO BE A CARBON COpy OF THE PREVIOUS DAY.

----------------------------- FORECAST ---------------------------------
TONIGHT .._

ZONES 570, 571, 572, '576, 451, 453, 454: CL~AR. LAL 1. WINDS BECOMING
DOWNSLOPE GENERALLY LESS THAN 10 MPH, EXCEPT 15-25 MPH PEAKS AND RIDGES.
LOWS 45 TO 55. MAX. HUM. RECOVERY 40-70 PERCENT. --

ZONES 452, 455: PARTLY CLOUDY, BUT CLEARING THROUGH THE NIGHT. MOST
THUNDERSTORMS ENDING AFTER DARK, SUT CHANCE OF A FEW CONTINUING UNTIL

)NIGHT - LAL 1-2. LOWS 47 TO 55. MAX HUM RECOVERY 50-80 PERCENT.
ZONE 456: CLEAR. LAL 1. WINDS VARIABLE LESS THAN 10 MPH. Lr)WS RANGING
FROM NEAR 50 DEGREES NORTH TO 75 SOUTH. MAX HUM RECOVERY ~ANGING FROM
50-70 PERCENT NORTH TO NEAR 30 PERCEN-T SOUTH.

THURSDAY .•.
ZONE 570. 571, 572, 576, 451, 453: SUNNY. LITTLE CHANGE TE~PERATURES

AND HUMIDITIES. LAL I. WINDS SOUT~ TO WEST AT 5-15 MPH, AND UP TO
20 MPH IN THE NORMALLY WINDIER LOCATIONS.

ZONES 452 AND 455: MOSTLY SUNNY IN THE MORNING, BECOMING PARTLY CLOUDY
IN THE AFTERNOON WITH WI~ELY SCATTERED AFTERNOON AND EVENING THUNDE;STORMS-
LAL 2-3. LITrLE CHANGE TEMPERATURES AND HUMIDITIES. WINDS SOUTHWEST TO
WEST AT 5-15 MPH, EXCEPT STRONGER NEAR THE THUNDERSTORMS.

ZONES 454 AND 456: MOSTLY SUNNY WITH ISOLATED AFTERNOON AND EVENING
THUNDERSTORMS - LAL 2. LITTLE CHANGE TEM~ERATURES AND HUMI~IT:ES. WINeS
SOUTH TO WEST AT 5-15 MPH, WITH LOCAL GUSTS TO 20 MPH.
OUTLOOK FR:~~Y: NO SIGNIFICANT CH~NGE FROM T~RSDAY ...
3-5 D.AY FOR SATURDAY T~ROUGH ~UNSAY:

I ----=..,::;;
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--- :-~----. -- -:--- ..-~- .~~.-~-:-:----:------

1 'i :)0 P D r

--------------------07/2·~/87--FCST--22:12GMT--------------------
STAT'N DY HR W DBT DPT RH AL TL DIR WS 10 TMX TMN HMX hMN PI P2

WMC 30 13 1 92 27 10 1 1

30 13 1EKO
HOLLOW 30 13 1
SPRUCE
REDPT
PINECR

:;0 13 1
30 13 1
30 13 1

86
88
80
85
89

46
36

25 2 2
16 2 2
25 2 2
20 2 2
17 2 2

41
39
39

DOG 30 13 0 81 34 19 1 1

BOWERS 3013 0
ANDERS 30 13 0
GALENoI\.30 13 0
CLRCK 30 13 0

. " ..~-

AUSTIN 30 13 2
TPHFS 30 13 1

ELY 30 13 3

30 13 2

85
88
81
80
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in behind those dispatched:

- T'vJO patrols
- Seven eng ire s
- Two water tenders
- Two Hcndcrews (NDF)
- Two helicopters
- One alr attack aircraft

In addition, a request can be made for Markleeville/Woodfords VFD's if
structures are threatened.

The AFMO 1) went west up canyon but failed to see the fire, whe reupon
he informed the dispatcher to stop the dispatch with exception of two
engines which were to continue into the area. Upon viewing the fire
from a v an t aq e point at the lower junction of old highway 88 and the
present highway, he agai>1 modified the dispatch to add one more
engine, a helico?ter, one hand ~rew, and a lead plane.

Meanwhile, the Woodfords VFD engine had been dispatched through the
Alpine County system and had procee~ed to the fire.

Sizeup & First Phase Attack. When initial attack forces, comprised of
engines #3943 and ~1-5 arrived at 1132, the engine foreman made a
decision to make a hose lay to the fire since it a?peared from the
river vantage point that not much dirt was available for a "dry",
direct attack.

Problerr:s were experienced in maintaining pump p r i m e , and it was not
until a third recharge had been done (app rox i rn a t.eLy 1245) that a
constant flow was rr:aintained; the first and second Charges having
lasted only a few minutes each.

Volunteer Fire Department. Concurrent with the above attack, :'he
Woodfords V?D brush engine (which was the first to arrive on scene)
was stationed on old hwy. 88 some d i st ance above the Lo w er junct.ion
where the 3-person crew coule view the fire. They continued to view
the fire for about the next hour, whereupon they were secured by
ec r e e ment. between the anc i c e rrt COITiIT12nder and the e s s i s t an t s rie r i f f I

who w~s also assist.ant V?D chief. During this time t.hey were net
called c~ to assist wi~h ~n~tial attack. The Ie apparently was
unaware o~ their presence un~il shortly be~ore t.heir release.

The ~ 0 0 ~ = 0:- 6 s t \7 F D r, 2. d r e c e i 'l e d no=- 0 r IT:2 1 t ~2.~ n i r;gin ~..i 1= = i ::e

---- -:.--'=··-=-1

(~C)
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Their e~gine was equipped with line building hand tools, but it is
doubtfu! their old model pump had sufficient vertical lift capability
to ade~uately support the hose lay employed on the injtjal attack
here. They did not have sufficient hose to reach the bottom of the
fire.

Observer Ac c o u n ts. Dur i nq the fir st hour of attack, 1aw enf orce men t
per sor.ne 1, local res idents, and numerous pa sser sby stopped at vantage
points to observe the fire. These people later described the fire
behavior and provided a few photos (see Illustrations).

During ~y interviews a consistent remark was made the fire did not
see~ to be doing much (advancing) in the early stage, appeared easy to
control, and t~ey thought Lhe firefighters were not aggressive enough
in their attack.

These observations are not unexpected given the fire behavior and the
oblique view of fuel and ground conditions from 1/4 mile away (see
Figures 8 & 9). Figures 10 & 11 show the density of rock outcroppings
and smaller boulders now bared by Lhe fire, but which would have been
obscure6 by vegetation, smoke, and ~istance.

The occasional flareup of brush and the lazy drift of smoke tended to
disguise the high resistance to control (see Figure 10). Albeit the
fire was moving slowly, burning fuel occasionally rolled downhill
across t h e control line causing new line to be constructed and hose to
be move~. The flareups generated sparks/brands which in turn ignited
more fuel in the super dry fuel bed. Combustion was so complete that
li~tle s~oke was generatec.

Kot seeing the firefighters, obscuration by trees/vegeLation/smoke
a s i:5e I ,,- =. s Lob e ex P e c t e d sin c e the r e ",'ere nom 0 r e t h a n 6 ( u n t i I the
Silver 5~ate HotshoLs arrived about 1315) and these were engaged with
the hose lay or intermittent line buildin3 during Lhe downtimes when
no water was available.

Fireli:-_-=cori st ruc t i on o f t.en is ~ s low , r.et hoc i c e I process especially
when o~e IS workIng on a steep slope (see figure 11) wiLh uncerLain
fooLin~ and wiLD di:ficulLY in maintaining balance. Typically a lay
Pe :- s -:,:-: .~~::.:.; 1db£: o e c e ive6 i 11 tot ~_i n k i n9 the t t 2. c -:i c n ~~2. S --:C 0 s low TI c.n d
there ~~~~L ~c be more e~ider.ce 0: :ire:ig~~ers flailing arms and

23



Second Phase Attack. The IC did not go on the fireline during the
Initial attack or subsequently af~er the fire es~~pec. H~s ration~le
was t~at he could VIeW the fire adequately and did not want to bother
the firefigjters. He had a nandI-talkie (Dcr~able ra~~o) wit~ 14
channels (frequencies) including airnet for cor~rol of air operations.

Communication with the initial attack foreman was unsatisfac:ory fro~
the start cue to a 0>alfunction of the latter's racio. He coulc,
however, talk to a FS crewman who hac a handi-talkie. Clear
communications with the crew boss was not established for 1-1/4 hours
(1245), or until the operations section chief (on-scene :~re boss)
arrived on the fire.

From the time the hotsjot crew arrived on the fire (1300), !lre behav-
ior, rather than suppression forces, began to dictate the tactics,
leaving virtually no option but to continue building fireline on the
east/west flanks which the earlier crew had started. The goa~ would
be to use the north, large rocK_outcrop as a natural barrier to stop
the fire's uphill advance, while containing its lateral spread up/down
canyon and trying to hold ~heir line against expected afternoon winds
(see Figures 14 - 17).

Perhaps this strategy would have worked had the earlier attack con-
:ined the fire to a smaller area, allowing more time :er hot spot
suppression by the Silver State o rew , and fer reduced spotting
occurrence which later became a reality (see Figures 18 - 2~).

The focus the~ zeros in on whether there was sufficient sensitivity to
the fire's ~otential for esca?e, given the existing a~d ?re~icted

we a t h e r pe r a rie t e r s , fuel c r yrie s s . arid tOpOS:-3P~1~~. It ac c e n t ua t e s t:-le
nee~ for v~tal on-the-;rou~d in~elligence to eva~ua~e ~~e potential
one LO ~OC.lZ}· s uppr e s s i cr. "t.2C:'2.CS __ such WE:-e r e qu i r e c (see :igc.:-es
22 & 23).

The o~~co~e, witho~t the su?gestej sensitivity/intelligence awareness,
c ou l c ~=\7e t·ee:-l the s a m e , l.e., c. r i r e t.n s ; e s c a cec :':-~2.~:'=l c.--:.-:.ack---
we ~~~l never ~now.

----.- ~= __ c,-_"'..

C 8'~ : G :-.2."\7 e e xcos ec ~::e v 1...: 1 :l e :-c;: 2- ~ .; :. ~7 0 -: t; j e 2 c.:-S -= r ; C ~ oS 0 ~ :. :: r a? 2. 2 2.

b e r r i e r -:0 t n e ;..:,p:-.~ll e c v a r c e c : :'~~2 :i:-c; c2·..:.~6 ra v e i=-_:2~e:-:::-=2 ~~8
,:...:.=:-.:=.-.-.:'-
---::---_ .•....•. /

. ~. -nour es~:~a~e= 2rr:~2~
::..:-e, -"'""\~ :=.=:::::::;:;-,-~. ~--.--::..:::~-- ----~--I ~.--_ _-- .-. r·· •....- - -.

-'-''--.-~-'
- - - - - --------- ~,.... - ::::

.3 .,..:= = :':: -: -=:. - r - ::.\.

----..-------
'--_._----"---

. .- - - - - - .....• -
_ .. - --- ....-- ------_'" - _-=_= __ ,Jt:

---------='-''---~ =:.- •...-.----:=; .•......... ----- ---
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Escaped Fire Phase

B a c k fir e . P. f t, i2 r the f i r e e sea P e d j nit ia 1 a t t a c k j t rn 0 v e c "y.' i t.:-1 s u c ~
rapijity that the mobilIzed suppression force~ on ha~j were unable to
stop j~s advance. hs it approached the area near the up~er Crystal
S P r i n ~ s R0 a d,n c rt h 0 fit s j u n c t i 0 n v, .i t h h i g h It,; a y 8 8 I I t be: a ~ e a p p a -
:- ~ :--! t. 2 r:2 C k f 2 !:" ins :. a c t .:c: it: 2. S r e q u .i r e d i f the r e »: 2 S ~ 0 b e 2 r. ~.. c ~ 3 r: C e i t;
=c~l~ ~e held at t~e ~lgtway; it was a long shot a~ best.

This was ordered and executed by agency personnel without success,
primarily because the main fire began to spot across the highway south
into Crystal Sprln?S area before the backfire had progressed 5 chains
alo~? ~~E hig~way ~ro~ its pci~t of ignition.

The intended strategy was for the backfire to move into the main fire
as it ....ze n t. east t.o w a r d h'oodfords and turn it north up the r I c q e . In my
opinion the probability of success was low because this head bf the
fire had already generatec enougb momentum to spot beyond the baCkfire
ane continue its course to the east (see Figures 24 & 25).

The ter~ backfire ~as used frequently by Alpine County resi~ents,
~itnesses and others ~ho observed firing ·6~erations. hctually, the
bacy.fire tactic was only used a few times. Most of the firing done
was burning out. Technically, there is a significant difference
between the two tactics:

A backfire IS employed when behavior conditions are such ~hat a ~ire
must be set a considerable distance (generally more than two chains)
£ro~ tte main ~ire to consume intervening fuels and allow suppre5sio~s
forces to hold control lines (or other barriers such as a r o a c ).
Ld e a Ll y • t n e firing is t i me c to use the main fire c.S a C~2:t t o pu Ll
the flames a~ay from control Ilnes.

3L::-!"'~':'=-!g OL:.t. .i s a l s o c o r. e f r o rn c o n t r o I lines, 0:- b2::-r:E2:'S, DLA __

typically the distance to the mai~ fire is much shorter; le~s than two
CI-.c.::1S. hC:2~n t r.e p~::-?ose r s

lisj ....."b La c k Li n e " t.re r e by
eya~;les cf t~r~ing cut were
2~C ~~~:~~ ~~e ~8~cfc~6s In~.

to ccnsu~e intervening £ue:~ to es~a~-
s t r e n q t h e n i rio the c o n r r c , .:.. ..:..~!:::.

those oerformed at Ma~el ~ove'5 ~ouse,

--,..-- .•... ,..... -,-.- .•.... -______ . __ -'v..:.. .

. .-t: =. : -: : .; :- .; :-:.c -::: ~~-=:--=::.~-=:-.:'~.~-- -
=:-=.--;::.._ ..•. _'----

Structure Protection.
-...- •... _------
:::---:- -- -: -=.-;::..-=.----- - •..... --------

--- ..... ;--- - --_ ..... _-_.- -
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published by Sierra Front Wildfire Cooperators.

Results. Some homes were lost in spite of full compliance with fire
safe prevention measures; probably due to unpredictable/capricious
fire behavior, or proximity to severe heat radiation from adjacent
structures and wildland fuels.

Many homes that were lost had wood shingle/shake roofs which are
notorius for susceptibility to burning brands and for propagating fire
to other structures. Other homes were lost because of pine needles on
their roofs and flamable vegetation too close to the structure.
Firewood stored against outside walls or in close proximity was a
frequent contributor to losing the home. One homeowner attributed the
saving of her home to moving her wood pile as recommended by the
spring prevention inspection.

Mutual Aid

Cooperation in supplying resources from the Sierra Front Wildfire
Cooperators and supporting jurisdictions was exemplary. Over 100
engines and accompanying personnel were mobilized. These, along with
supporting units, e.g., water tenders, --tractors, a i rcr af t," law
enforcement units, etc., were readily made available to deal with the
incident. Without question, this support was instrumental in
mitigating further loss to property than occurred in the early stages
of the fire.

Initial request for mutual aid was made through Forest Service chan-
nels at 1424. This activated a third alarm under the Toiyabe NF
Dispatch System plan to provide a total of 38 engines (includ:ng
engines already ordered or on hand) from agency and mutual aid sour-
ces. Twenty-five of the engines were large, structual firefighting
units.
About 20 minutes later Alpine County (presumably the Woodfords VFD
Chief), according to the East Fork Fire District log, requested 2
"tankers" LO standby in the Crystal Springs area (see Appendix L).

T~e lat~~r did not constitute an areaWloe request for mutual aid as
has been stated. Alpine County is not a member of the Sierra Fro~t
\a; i 1d = i~e Cooper a t, 0 r 5 1 / and \\"'o1.;.1 d :-10 t be a b 1e t·0 act. i v 2.L e 12.r 9e s c c. 1e
mut~al a~d o~tside regular channels.

Sierra Front Initiative calls fo~ a forme} system of activa~ion by
Dember agencies, to be requested and cocrdinaLed by the agency ~n
charge of the incident; in L~is case the Forest Service. Non-~embers
would no~ have made pre-incident. arrangement to pay all mut~al aid
CCSLS a:t.er the f~rst 2~-ho~r CO~~~L~e~L of resources.

!) ~ s -:.., ~ -= v a :::= :; i '\7. ?cr e :3 "':::--::"!, Car s :-:-:C:":. ~- ?:;, :;0 ~ ~ : ::.s C:,.. -=:., :::- i;~~-=-=
~dws. ~?Dr a~d 4 other age~c:es n~L :TIvc!ved in the incident.



Benefit. As W3S amply demonstrated in the Acorn fire, there is a high
payoff from ~obilizing and using mutual aid resources. Without them
Alpine County residents would have suffered much greater loss in
property and perhaps in human life.

The Sierra Fro~t Initiative has been recognized by the National Fire
Protection Association as one of two outstanding examplei nationwide
of mutual aid cooperation in protecting lives and property at the
~ildland/urban interface.

Interface Problem

Present. While the Acorn fire may have created somewhat of a fire
safe environment in the Woodfords' area, this will be of temporary
nature. In a matter of a few years the low vegetation will return,
especially in the Mesa Vista subdivision. When this occurs a ground
fire can develop in the litter and brush which would have potential to
carry flames and brands into the structures. There is always
the possibility of creating suffIcient heat/radiation to put fire into
the tree crowns, generating a devastating crown fire.

The Markleeville/Grover Hot Springs-area is--asvulnerable as Woodfords
was pre-Acorn episode; perhaps more so with the heavy influx of summer
tourists and the constant threat of person caused fires. Elsewhere in
the County, wherever homes are located in a forest/brush environment,
there is a threat from wildfire.

Future. Alpine County has the attributes of a much sought after
living environment in today's culture---clear air, uncrowded rarest
landscape. In spite of its remoteness (to Californians) it will
continue to experience growth as a desirable living space for
permanent residents and summer home OCCUp3~tS alike. In turn, this
will 3ccentuate the problem of fire protection at the wildland!u~ban
interface.

An added burden will be placed on wildland and structual protection
ac eric i e s : in this case, t.n e F'o r e s t Ser\rice arid otter federal e c e nc i e s

which occupy 92 percent of the County land and the VFD's having
stru~tural p~otec~ion ~esponsi~ility in their jurisdictions.

Prese:-~~l~.7, c cooperative a?reement with the Cali~c~nia
the Forest Service has wild~ire responsibili~yDepartment of Forestry,

on Sta~e and private watershed lanjs wi~~in ~he County.
erranc e re n t w : i 1 continue would cepenc on: s t et ev i ce wildland
protection bala!lce between CDF and PS, and which agency could best
serve Wl~=::re prctection recu:re~en~s of Alp:ne Ccc~ty.



---------

General

I Y, a r r i v .i n g c t
recordec events,
practices in the

my conc lu si cr.s I
scbseauent aC~lon,

mountain west.

have
and

mace a
accepted

comparison
forest fire

be t.w e e n
c on t r ,1

A determined effort was made to avoid a "20-20 hindsight" approach.
Obviously, knowing the outcome of the Acorn fire, there is a
temptation to derive conclusio~s basec on what happened. On the other
hand, if one evaluates the facts, and bases his conclusions upon what
is the accepted norm in forest fire suppression, policy, direction,
strategy and tactics, then the result should be sound in principle.

My methodology was to intervie~ as many people as could contribute
salient facts about the fire. Time constraints did not permit
interviewing every possible source of information; in some cases
potential interviewees contri8ution would have been redundant, or not
re levan t tot h e in for mat ion requi i ed . At --any eve nt, 0 v e r 60 P e0 p 1e
were interviewed during a one-month period; some persons several
times. In addition, I made a physical inspection of the burn on
numerous occasions, including 5 trips to the origin site.

Emphasis was placed on the initial attack phase since it was key to
later events, i.e., escape and a subsequent large fire development.
Detail a~alysis of t~e latter phase was confined to events which could
have had bearing on the actions taken during that phase and their
contribution to conclusions/recommendations.

Specific

1). Not enough attention was given to fire danger conditions existing
on the day the fire started. The fire danger was extreme and had
been f or the previous:; cays (see "!'-\r_Ki\VL 12?2" Ap p end i x D). There
had been no measurable p rec i p i t a t i on of consequence recorded at the
Markleevil!e wea~her stctio~ ~~ the previous 50 days (see Appendix M).
F u e 1 r;;c :..s t u r e -~-c.5 e x t. r e rr, e 1y ~0 v: (~- 9 %) i n ~ ~..pic 2 1 ~wcod y, d e 2. j f t: e 1 s
fra~ 0"(0 3 inc~ and lar~er, a~Q haj been fer the previous 5 days.
~fterncc~ ~:nds were forcastej for :5-25 mo~ and relative humidity In- - •... -:;-~~>::

--,-.. " 1 ~"'---- "LO

21. The initial attack incident commander should have positioned
himself on the fire. =~e ~a=~~t~~e _r - f~re ~eat~er ~~i:~~~ ~a~e---__ i~?erati~e t~at accurate i~te2:i~e~=e af fue~s,
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se e n from vantage points on the old and new highways.

Such things as complete c o n b u s t i o n of fuels with little smoke; 6-9"
deep duff a!ld litter on the ground and bet~een the rocks offering a
pathway to clumps of brus~; nearly instantaneous ign1tion of dead
fuels; 70 percent slope (average); high resistance to c cri t ro I because
of little dirt for fireli~e construction; high ambient temperature (80
degrees~) lack of direct cc~~unication with the senIor en;ine foreman
on the fire were all harbinsers of difficulty to contain the fire
before afternoon winds developed.

Observation of the fire from various vantage points engepdered too
much complacency about the ease with which it could be contained.
This would have been dispelled by any experienced fireman upon arrival
on fire. The senior engine foreman was worried about it from time he
arrived at the lower edge, and continued to be uneasy throughout the
early stages of the initial attack. He did not convey his concerns
because of radio malfunction. _ He and his crew worked hard, as did
the Silver State hotshot crew later, but were not able to "get ahead"
to achieve containment.

While there was a direct communication protil~m with East Lake Dispatch
Center, this had been alleviated by stationing a non-fire employee as
relay (w i t h mobile radio) at the mouth of the Canyon. At any event,
other relay options could have been employed prIor to the above
arrangement. It was not essential for the IC to remain on the highway
vantage point since he had a 14-channel handi-talkie (with airnet
frequency) and could direct off-fire activities from an on+f ar e
location.

Had the incident commander placed himself on the fire he would have:
been able to equate fire behavior with existing and forecasted
weather conditions; been able to better judge the adequacy of his
suppression forces to co~-:.ain the fire and directed priority a~tack;
had better control/evaluation of helicopter/air tanker drops; made
quicker assessment of tte lapse in water delivery and taken prompt
measures to alleviate; had better intelligence zor orderIng
reinforcements, including an earlier request for heavy air tanker
sorties.

3). There should have been no modification (deactivatjon) of
resources called for in the initial response under the Toiyabe NF
dispatch plan. An irrefu-:.able, -:.~me tested doc-:.ri~e of ~~ljfire
:ire:ig~:':ng is: Hit em hard, hit em fast, keep em small. 1'he ..!-.::01:":-'

exa:-:-p~e where -:.hi5 doctrine 5~ou2d ~e a?p:~ed,
p sr t a i r.s t o :':-:i-;:.~a::-:-,c=:'l~za':.~c:--,.'::'~'3?a-;:.c;-:'c z

- . ..= ~\-e.!. ::='~=
:::. - ~- - _::. I • ~ =- =.•. _----

.., - •... - -.- - .- --



The plan is not ironclad. It can be modified by the incident
commander, the district duty officer, or other responsIble officer
with knowledge of the incident. This was done by the Acorn fire
.inc i der.t commander lL upon arrival 'when he deactivated 4 of 7 engines
and two Nevada Ir i v i s c cn ef Forestry s up p ressi or.c re w s , one of w r. i ch
was replaced by the s~perior Category I Silver State hotshots.
Cndoubtedly t~is decision was based on what the fire leoked like from
the vantage point, making it crucial to later events.

While the dispatch plan is a guideline, nevertheless it is time tested
and in light of (1) and (2) above should not have been modified with
the information that was, and could be, known by the incident comman-
o er . In other w ord s , t h e basic doctrine explained above fully sup-
ports "hitting em hara", gIven the fire weather severity and its
behavior at initial attack.

The obvious question is whether these resources would have made a
difference in containino the fire at initial attack. Here one enters~ --the realm of probabilities and of speculation.

Suffice it to say, if the 4 engines, additional hand crews and 2 heavy
air tankers had been dispatched/emp10yed 2rwithout a 2-1/2 houi ~elay
(see Ap pend i x N), the engines certainly-would have been available
sooner for tactical employment in structure protection at Crystal
Springs; perhaps the aaditional crews in time to reinforce the Silver
Sta te hotshots ear ly en, or 1ater at the most advantageous 1oca tion,
and the air tankers for targets of opportunity where most needed.

These delayed resources might, or might not, have made a difference
in the eventual outcome of the fire. Too much extrapolation is needed
to say one ~ay or the other. My premise is, that under the situation
prevailing at the time, and with no other fires in progress, there
shcula ~ave been ne me~ification cf the dispatch plan and there would
have been unkno~n benefit from having the delayed resources arrive
E:.e.rlier.
4). Assistance by local volunteer fire departments was not crucial to
success in the initial attack phase. Huch has been said, pro and con,
about u3ing the Woodfcrds volunteers who were some of the first forces
to arrive cn the old hish~ay below the fire.

FirSt, ~L should De recognized this ~as not a typical ~llC:lre, which
they ~ay have encountered in the past, on realatively flat ground
adjacent to a roae ~~ere a VFD could ~ake fast ac~ien using ~he
ea~lD~e~~ 2~d pra~ec~ive clc~hi~g ~hey nor~211y use/~ear.

=2.re 2.C:-CS.5 _ Yl'l2!", c :-.
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frec:;uer.tly above, it v a s not the "piece of cake" it appeared to be
fro~ a vantage point 1/4 mile away.

Seco~d, while the local VFD's had recieved some wildfire training and
experience, in my opi~ion it did not qualify them to make initial
a~tack on this fire. In addition, they did no~ have approved wildfire
protec~ive clothing ~or were they ~ell-versed In the use of the
pro~ective safety shelter; all of which are mandated on wildfires
under forest Service juristiction.

Third, as attested to by knowledgeable structural fire people (see
Appendix 0), turnout coats, pants and boots, with which the local
volcnteers were ec:;uipped would have been a hinderance o~ this fire,
not even considering body heat generated by the heavy gear in toiling
up a steep slope, much less performing the hard, physical labor
involved in wildfire suppression.

The a b 0 v e i s not mea n t t 0 d e t r a-ct fro m the w ill i n g n e sse x pre sse d by
the local voluntee~s in wanting help on the fire, nor their rapid
response to the alarm---it was a commendable effort. But this just.
was not their kind of fire, and in-my opin~on their presence b~ the
fire would not have been critical to containing it at initial attack.

Their early arrival on the scene was beneficial in they were alerted
and able to respond ouicker when-called to fight structural fires
La t e r on.

5). Once the fire escaped initial attack, it was bound to make the
run it did regardless of suppression effort employed. Fuel dryness,
wind, t.opography, and flame lengths all conspired to make a fire storm
~tich would roll to ~je east and nor~h until it ran out of fuel or
reached the ridge tops.

No r m a Ll y , wildfires lose their rn o m e n t u rn after sundown due to
c i n i n i s h e d \-.11;)C, hi c h e r humidities, Lo w e r temperature and fuel
~o~s~~~e ~ecove~y. ~te fact that seve~e bu~ning conditions prevailed
w e l I ::-:tothe n i c h t , as s h o w n by fire behavior at Mesa Vista and the
spot·f:~e above C~ystal Springs, is evidence the fi~e would run its
CO~~5~ i~ s?~te 0= m2~'s effort to step i~.
fl. Backfiring tactics employed had no significant impact on further
spread of the fire. There has been c~iticism about ~he backfire
~ac~ics e~~loyed along Highway 88 near t.he lower Crys~al Spr~nss

. . . -v ; :,:-!c,~:, c r c e r s ,
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!>1e2!l'vihile,the fire :-.adstarted to spot
the b r i c c e not 10:-1ge f t e r the backfire
building up and would spot to the east,
oirection.

south across the highway below
operation began. It w a s also
overriding the natural upslope

1:1 my opinion, the main h e a d of the fire had gained enough momentum
(see 5 a b 0 v e) t hat. t n e b a c k fir e VI 0 u Id h a v e n 0 e f f e c ton its e a s t e r Iy

fI, 0 V ~ men t . T hat the s t rat e g '!, a 1tho ugh sou n G, 'vi a s too lit tIe, too
late. On the other hand, there w a s a slim p o s s i b i Li t y that it would
work and be successful in slowing t h e main fire advance, giving
suppression forces an opportunity to regroup for containment.

7). Structual protection was adequate considering fire behavior,
building flamability, access and water availability. There have been
sweeping statements about agency reluctance/refusal to assist with
structural protection during the fire. This generalization has not
been substantiated by my interviews.

Admittably, this could have occurred in isolated instances, but I
at~ribute it more to mis-communication, heat of battle emotion, lack
of experience/training, dry engine tanks, etc, than to willful lack of
cooperation.

On the contrary, I found agency and mutual aid forces to have made all
out efforts (see figures 26, 27, & 28) to save lives and homes
(sometimes at the risk of their own lives), in spite of poor access
and lack of fire safe measures around structures; intermittent water
replenishment. The latter situation was agravated by lack of a
special key to activate the tWO Woodfords' hydrants, which have a
frost protection feature and also require mere turns to s~art water
f 1o v: •

The FS and BLM structural protection policy shown in Appendix H,
clearly provides for assista~ce in suppression of these fires when
lives and property are threatened. Whether the policy was fully
understood and could be followed at the time is left to the events as
they occurred during the fire.

8). Lack of fire safe prevention measures contributed to some
structure loss. Struct~res ~hich had wood shingle/shake roofs,
i~ade~~ate clearing of vege~at~on, needles on tne roc=, flamable
siding, firewood s~acked agai~st outside walls or too close to the
nc~e5 ~ere ell i~ jecp2~cy c= c2~c~ing O~ =ire C~ p~Op2~2~ins it to
et.her structures if on fire.

s~rvived in t.ECt;
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front WildfirE Coopera~ors was
in the fire c~~ In saving lives

.i n s t r u me n t.e l
of those who

In mitigatir:g
w e re slow to

eV2CL.:ate.

The Aco~n fire is a prIme example of how mutual aid functions in c
fire of this magnitude. It also serves to accentuate the need for
Alpine County to join t~e CoopEra~ors as a full-fledged member of SFI.
50ct a ~cve ~ill not c~ly bEnEf:~ the COJr:ty, shoulj fu~ure interface
fires occur, but allo\-.':tto reci procat e in helping .i t s n e i cn bor s in
similar situations.

10). The wildland/urban interface problem exists in Alpine County and
will continue to grow. Private forest land with buildable sites is
~apI~ly becoming a ?re~ium i~ :alifornia, especially the desirable
mou~tain environment w~ich Alpine County can offer.

People are seeking forest areas for homes as their disposable income
increases and their desire for a quality lifestyle grows. In turn the
Co unt y ""ill see growth into -"Ehewildland, bringing with it the
challenge to regulate fire safe measures for structures on private
lane.

11). There needs to be better cooperation between the County vol un-
teer fire departments and the federal agencies. There is a decided
lack of communication and partnership between the VFD's and the Forest
Service/BLM, for whatever reason. The Acorn fire has exacerabated the
situation; opened old wounds; created new ones. The time has come to
agree to agree and work towards a common solution ~o mutual problems.

12). Changing protection agencies on state & private land may not be
a panacea. There is always the temptation to change responsibilities
w~en one percieves something has gone wrong; ~n this case, recommend a
differe~t agency to protect SLate a~d private watershed lanc.

Befo~e such a move is taken it s~o~ld be realized that only 8 percent
of the County is non-federal land; that the federal agencies,
p:-'::-:c:;.::lly the F'cr e s t, se r v i c e • ~-~ll un ooub t e d Ly ma i.n t a i n a pr e s e nc e
~o pro~ect its lands regar~lEsE of ~ho pro~ec~s prlva~e watershed
lands.

T~e ~ra=~icallty, ~ot ~o ~entio~ cftpi~al inves~me~~, of 2~o~~er agency
su:h as C~~ duplica~i~g s~a~io~s ~~ c~-locatej co~~~~i~ies ~eeds to be
Co~si~Ere~. ~ro~ all this it a=~ears other alter~3~ives should be
explored before a decision ~s ma~e ~o seek 3 ~e~ prc~ection agency in
a~ area ~ja~ has rel2~~vely lo~ interface fire in=idence compared to
c~t~~ CC~~~iES O~ ~~2 ~~5~ ~~c=e.



My recommendations are focused o~ measures which Alpine County could
take to mitigate a re-occurrence of the loss of property experienced
in the fire, and to improve their ability to meet future interface
prob]ems w~ich are likely to occur.

The scope of my investigation does not include recommending measures
which other agencies, -namely the Forest. Service, ,c.Quldtake to improve
their protection procedures. They have conducted their own investiga-
tions and ~ould deal with operating deficiencies as they see fit.
Therefore I ~ill not have recommendations on Conclusions 1, 2 and 3.

Several other conclusions are statements of fact which are largely
self-explanatory and would have no relevance to a recommendation. No
further comment will be made on these conclusions.

Following are recommendations which deal with conclusions 8-12:

1). Enact ordinances which require. owners of structures at the ~ild-
land/urban interface to take fire safe prevention measures to
safeguard their property against wildfire. The County should adopt
existing or model ordinances, obtained from other counties or the
California Department of Forestry, which provide at least minimal
protection around structures in the wildland setting. There are a
number of publications such as:

Californians Can't Afford Wildfires

Wildfire Protection, A Guide for Homeowners and Developers

- Protecting Your Home Against Brushfire

which are provided under separate cover, that could be used as source
aocumen::.s.

2). Develop and implement a community action plan to enlist coopera-
tion'of residents in a fire safe prevention program. The c o rrn.u n i t y
shares res?o~si~ility iM ac~ievl~~ a fire sa~e e~Vlro~~en~. All the

ore :. r; 2. r: c e s, 1 a w s 2:-: C e n -: 0 r C € m e !-'"; ~ C 2:1 b e t; 0 n 0 ev c. i 1 i i c i -:i z e ~ S c o ric t
get behi~d ::.je~rogram ana s~are ~heir load of res?onsi~ility. It is
a t~o-~ay street; Ca~~::.ya~mi~is::.rators and fire autjorities ~ee6 ~he
suppo~t end b2Cki~g 0: ~he reside~~s to make the prog~2m 2 suc~ess.
"")'
..J I • Join the Sierra Front Wildfire Cooperators. If it w as not
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Association as one of two outstanding examples of wildland/urb~n
interface progrsrns that accomplishes its mission.

Here a~ajn, it will take support from the County residen:s,
particularly the volu:lt.eer fire departments. "Not invented her-2"
attitudes, co~cern over turf and political manuevering must be set
aside for t.te common good to all; there is too much at stake.

SFI is built on trust. Trust your neighbor will be there to help you
when the need arises and that you can help during his need. But the
system also depends on training, planning and coordination to work.
It needs to b~ ready to function on short notice. Alpine County ~ust
b e par t 0 fit , not jus tan 0 u t sid e r t hat b e n e fit s \\'i tho i;t
contributing.

4). Incorporate the national Incident Command System in the County
disaster plan. ICS is not only a means to deal with fire qisaster,
but it can be used to cope wirh such things as flood, earthquake,
hurricane, civil disturbance and the like. It is the one system which
permits all emergency services to work together effectively.

California
designing
informat.ion

Office of Emergency Services can assist the County in
ICS into its disaster plan. Another source of ICS
could be obtained from the study/plan me:ltioned below.

5). Carry out the joint study for fire protection in Alpine County
proposed by the Toiyabe NF. This ~ill provide a study of fire preven-
tion, pre-supp=ession and suppression capability in Alpine County. It
will identify areas for improvement and areas that are working well
and should be reinforced.

Issues ~hich will be addressed in the study will, jf adjudicated a:ld
implemented i~to a joint plan, be very beneficial in improving cooper-
ation of "the agencies having protection responsibility in the County
with the volunteer de?art~ents.

6). Establish a County Fire Marshal position to coordinate structual
fire programs and services. The County needs a manager to administer
~·s ~~-e ~-~-r-~ --~ c~or~"~-·~ ·-ne vo'un·c-r c-~~--·~--·s "r-o -_L ...•......:.......!... t-'_J'":3_G.lil c.~!...... v _ ••...•..l.~ld·_t:: L... ..L. 1 L'-""::_ ::::l.Jc .•. :.....IIIC .• l:..... _ll~ a

viable force int.er~ally, and wit.h th~ federal agencies and SFWC exter-
D2.11 ~7 •

The Soard nee~s a person ~~o ~~ll carry out ~~s ~i=e service pol~cy
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7). Support retention of the Forest Service as the agency responsible
for wildland fire protection on state and private watershed lands in
the County under the present arrangement with the California Depart-
ment of Forestry. If recommendation Nos. 3 and 5 are aaopLed I
believe t~ere will be viable fire protection provided by the Fcrest
Service on state-and prlvate watershed lands, and therefore the Cc~nty
should support continuation of the present agreement when it comes up
for renewa 1.
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