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| OF 21st fo 251d

4o IMTRODUGTION,

The Boorara fire started in e farmers psddogk (Loc¢
42077) at 1015 hrs on 7th March 1969. 1t was agout % m&le fron
Boorara tower so detection was almost immedlate. The fire

;' taried m arks during blast eration and spread
;- %&Si Ey %ggm %ge paddoc %n%o ad%g§nfgg forea%ﬂ

The despatch of suppression forces on the 7th and the
build up on succeeding deys has been discussed in seetion &,
but it seems that the lnl%ial dispatch was not rapid enough
and the headfire was never completely controlled either on the
7th or en succescding dayss

The spread of the headfire has been discussed in
section Zbut it was gencerally in an eastwards direction and
finally reached the Nornalup Highway, about 15 miles away,
at 1600 hrs on the 9th., Here the headfire was stopped by &
deep 1967 sireraft control burn.

Rates of forward spread of ﬁhe headiirangege gxtr%mely
i i e a Qrin
%aaég’pg%E%S1%%%yr§%e2h%a%§§8r¥%gﬁ $@2§hchg né per hour o ?%?
chains per hour. S%ot fires in front of the headfire were
ggmmon and maximum throw distances ranged between 7 and about
miies, '

The Boorara fire finglly reached 17,900 acres in @ize
and ¢rown damage varied from apparently undamaged forest with
green crowns to defoliation (section 7). The fires perimeter

reached ap? oximately 42 miles and an the 10th an&-invo%ved 16
gangs end E bulldozers on suppression (sections 5 and 6).

‘20 WEATHER FORECASTS AND FIRE DANGER.

In this section the 0745 hfs weather forecasts will be
listed for sach day between the 7th and 12th March. The
catimated fire danger indexes are listed with these forecasts.

In the second part of this section ectuval fire danger
ratirgs for karri have besn graphed, at two hourly intervals on
cach day to the 10th March, and weather data on temperature,
relative humidlty, wind direction and strength, and on jarrah
fire danger ratings listed in Appendix 1.

2. Weather forescasts.

. The 0745 hrs karri weather forecasts for Pemberton

{th March.

Fine and hot with NE-N winds at 4=7 mph and a NW-8SW
afternoon sca breeze. EMT 99, EMRH 20%, F.H. Dangerous F.Do
Jarrah~brown, karri-red.

8%h March.

Hot at first but becoming cooler during the day with
NE-N winds at 812 mphjbackin% NW and W during mid-morning and
incfensing to 15 mph. BMT 93°, EMRH 20%, F.H. severe F.D.
Jarrah-mid-brown, karri=red,

@t}l P&ax;g‘lﬁl. °

Cloudy and mild with some isolated showers and W to W
winds at L4 mph increasing to 10-15 mph during the day and backing

SW Jate pm. EMT 745, EMRH 64%, F.H. Low, F.D. Jarrah mid purple,
karri low blue,
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10th March.

Cool and oloudy with further light showers ang, SW

‘ with gusts to 19 to 24 mph. EMT 69°, EMRH
giost?§°1§§15o¥p£ow. Foﬁf Jarrah and karripwhiteo f

Mild with variable cloud and NW winds at 1-3 mph o
settling early in the W-SW and inoreasing to 10-15 mph. BEMT 70
EMRH 50%; F.H. Low, FoD. Jarrah mid-purple, karri -high w@itaqﬁ\

12th March. @

Cloudy and mild with some showers during the géy and
NW winds at% 13z18 mﬁﬁ with gusts to 25 mph backin SW during
the day, EMT 709, EMRH 60%. F.H. Nil or Low F.D. jarrah high
purple, karri low green.

bo Fire danger Ratings.

Figure 1 shows karri fire danger ratings at two
hourly intervals for each day between 7th and 10th March.
Thege ratings are for 12+ fuel and both Shamnon and Pemberton
readlngs e®h lising Burnside tower wimds: This procedure
wag followed for all readings except the afterncon of the 9%h
where Burnsiddé®s low velocities were not representative of
reports received from the fire., For this period reported
veloclties of 50 mph by officers at the fire were accepted,

Shown with the asctual fire danger ratings on Figure 1
are the forecasted values for Karri. These were reliable on
all days except the 9th.

Xarri fire danger was used as the basis for Graph 1
because this forest type surrounded the origérn of the fire.
Later the fire burnt into a mixture of Jarrah kerri and flats
but karrl fire dangér was retained as the standard for this
demonstration of daily rise and fall.

From Graph 1 it is quite apparent that fire danger
wee high on the 7th, Bth and 9th in each case the peaks wepe
well into Red, hence it is not surprifing that headfire attacks
during the day could not be made.. It was glsc apparent thet
fire danger ratings over thé whole ares at that time were high
as there was very little diffenencﬁfbetween Pemberton end Shannon.

93 R

The fuel plan (wall demonstration Plan) is a 40 scale
A.P.I. gshowing the areas of Jarrah, karri and flats within the
Tire's perimeter. Most of the area had not been burni Ffor many
years and fuel quantities approximated 13 to il4 tons per acre
of karri litter and 9 to 10 tons of Jarrah litter.

The areas of the three main fuel types were:
Karri 7,852 acres.,

Jarrah L,984 acres,
Flats. 5,032 acres.

Total fire acreage 17,868 acres.

These total acreages were divided into the two main

ggct%na of the fires area, east and west of Deeside Rd. {refer
plan),

The fuel mcreage in the fire area west of Beeside Ra
were:
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The fuel sacrergesin the fire area west of Deeside
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late 2,528

CC‘O

ges cast of Dee.ide RA were:
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SECTION UL
 FIRE FRHAVIOUR.

The rate of spread plan (enclosed) shows the approximate
position of the fires perimeter during the 7th, 8th and 9th March.

The perimeter positions are estimates only and not very
accurate, especially the headfire positions on the afternoon of
gtho They were compiled from fire boss and airgraft reports ani
he most accurate observations seemed to be on:7th and aireraft
reports of spot throw distences on the afternnon of 9th,

Table Léﬁelow lists rates of forwerd spresd of headfire,
reteg of perimeter increase and spot fire throw distances for
the development period of the Boorara fire..

_ Rates of spread variled between .25 chains per hour on the
~night of the 7th to 177 ehalns per hour on the afterncon of the 9th,
- 8imilarly rates of perimeter increase varied between 1L and i3
chains per hour. Prom the observations in section 6 it seems that
cne gang and bulldogzer in a six hour period should handle a rate of
erimeter increase: in karri fuel and red Fire danger of about R
$ chains per hour snd bandle about 26 chains per hour under white,

' There were few recorded observations ofJfléme height: +the
aireraft reportdilames 40 to 415 feet high on the north T ank during
the aftérnoon of 7the. . o ’

On the afternoon of the 9th, during the main run of the headfire,
the aireraft reported the height of the conveetion column to
. exceed 10,000 feet. . :

N 1 A-head%irg rﬁie bftspreaddin gheﬁoide§ br 177‘cgains pe{i,
- e highegt recorded in W. orésgts. and was W o
aggge %hg epgedicted %? %he ﬁgrri %ire denger tabie even uaing
50 moP.h, winds. QGraph 1 is shown below with the actuel rstes of

spread graphed each day,

There was good correlation between predicted and actual
rates on 7th when the fire was burning in karri fuels and spot.
. fire throw distance was limited. ' = .

Similerly on the morning of 8th correlation was reasonable
but poor that afterncor. when spot fire throw distances.increased,
and in any case the headfire position was only poorly estimated. .

On the Sth there wgs again reasonable correlation up to
&%OO hours when the hesdfire started its main run_with 1on%
stance spotting. After that there was no correlation, pFobably
due to spotting and the fast rates of apread up flats, where open
wind velocity would be an impcrtant influence,
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DIARY OF EVENTS FOR _TiE BOORARAFIRE

o Tt Lo 1280 MARGH = 19590

%0

Tp this ssciion ithe events curing the Boeorara fire
will be dealts with briaf.y dsy by day . These evenisz wiil be
a7 ecussed under these ncadings,. suop ossion forces, the sectors
for which they were responsible. and ihe tactlcs employed for
surnression.

DAY Noo 4o Friday 7tk March.

At 1045 hrs dgorara tower tueated a firse in location
42077 approximately % nite awey. Sabnequent investigation
showed. that this Ffire storted in a gicarsed paddock {rom sparks
during blasting operaiicis. The Fire danger index ot the time
{Penberton) was red frr karn! and brovn for Jarrah.

The table below shiows the &7 spatoh actlon whien
fellowed the fire vepirt. (72794 /7/5)

B 147

Time Event anpd Bepori. pUEpers Buall=

40%erg .

mrgrmaTT =

{5 Fire iuv Leogeticr
12077
1055 Pire boss and b
pfficers digpatsed.

Thrae gangs, DUrers.
and one kulldoze s
dispatched.

1445  Adreralft spobied
Pire bub Do INVE 3 e
igation,

4450 Fire 2 chalns nooth
of Beorara BRI ai
4 T¥ T

s
Ly
o
L
i

rd

-

s
LS
i
[

Adparalt dispate iec
o report.

€35 Contrel point at
JE 77 89. *Bocraca
Control' o
Two bulldozers 43ig-
patahed,

41205 Alverafld coporis
Pire 4% miles is:g
with hesdfirve moring
south and over Gairdnat
R. Two spot filr:s soulh
of Desns RA {ref RCS plan)

4 _} 5 K] 4 i ¥

135C Hire reached o263 on
99%G

31,30 °

1620 2

FOTR  Supprasson force of Gl T % IS 7
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T vhe gariy c keges of this F-ye
T auP% wers 8t apzed, and als ;
avg BG. At this i e thars ves n‘

hesifire whick was braw 11Ling southwarda.

wher

e ?:-‘51 suppress on {oves arrived,
‘a2l by s,
d T

fice was troken Int

FAL e e
Ve LIRS

gactorg ard the Torcee 4 v s showrn & Tavle 4 fire
pavimete s i This Lire vas s*gﬂ@ Somile s s
TaBLE 0 /ST
LiSPOSITIS ? SUPFRASSLON FORGES
ERGM - §22 fe Yk Hars .
Fignk wength | Officars Npo. of Rul.i-
HE0LAS . Jorers
; Vet i 4 i ¢ ;
2 Eugt 7 2 o 5 5

£ gret fire ¥ i 1
San spel pelnt. i

«\?l B
=

~ This force wai within ile of encireling the fire
whes on the 8th March, rising firs 4 r caused a creek of the
headfire to &the east.

2nd Lay Ssiurdsy 8th Mercea.

Derivng the Bil March the head ire moved rapidiy
va“ﬁﬂ‘ﬂﬂd raner tha day spot-Uires were diacovered 2asu
he Deesfpe coast rood. suoatl i% mi ts in froat of ithe manp
b edjir@, ‘This dchgapng- igad ta : : of tactlicg. an

‘ q;ou midnighi, 2 secornd ¢onir goL,t was esbabilzhed Mm
ezaide Grast Read.

Tn o this seckicn ot i3 intends. 1o describs cbe
‘UﬂdY@%R}Cﬂ_FCECﬁS and .ocoics as they vere 2n the day
Fih pad fo 3ist the ehengen that ancarec that night oo

1on Forces.

o

suppreasion Torce for the day of” the 3th i3

2/

AR

g R . |

SUPERE3STON PORGE SOR 8L

AEO2T . ¥

50 Pugmers

G QeZer: o
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The length of fipre perimeter by 2000 hrs was
aporoximately 14 miles. This force was uneble to contain the
ranld ecapiwards spread of the headfire.

2, Tacstics.

On the mornlig of the B3%th suppression forces on
the2 morth, west and sovithern flanks were moppingap and
soateining hop-overs aind spot fires. In the castern cocter
two bulldozers were at .empting to contrel the heﬁdfirep one
HQURE TP nemBeighd BaP0d.10R TAECELPARER EOE.UEM
not spreading raplidiy.

By 130G hrs :pot fires were reporited esst o7 the
Dszglde Rd, The tactics adopted were: back burning to the
flank fire alon§ the north and south fianke {(Leek and K.T.C.
Rds end then %e¢ bullioze breaks easiwards o the Deesdle Rd,
back burning behind. lats th€7night the fires east of Deegide
Rd were attacked.

7 The sectora :nd distrisbuiion of suppression forces
ars shown on Table 3.5

TABLE 355
DISI GSITION OF SUPPRESSION FORGES ON

TAY OF Bh MARCH.

T mmE ST L P T TR T . 2 E A r B o -.“l‘unibe I‘ Df =T -

Beateor Flemk Length 1iles Officers Gangs Pumpers Bulle
— o e dezers,
4 aorth 3 2 2 2 1

2 e 2 4 2 2 1

3 south 4% 2 3 3 2

e aaat inoreasing 2 3 3 2

From 2%,

Arc DAY SUNDAY 9th MARCH,

A% 0400 hrs ihe Deeslde control was esteblished and
reasponsibilities for ccntrol of the fires perimeter wag
c¢ivided between thls ard Boorara,

1. Buppression Foréesg.

The total sursression forcea for the day of the 9th
gre listed in Teble 4y47

TABLE lio/5
SUPPRES 3TON FORGE FOR oth.
Nuher. Type -
5 Pemberion conirol officers
[ Daegdie and koorara Sontrol officers
Officers {sector bosses andmasistants)
¥ Gangs
& pumpe e

0 builldozers.
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2., Tagties.

on both the north and south I lanks gozed tracks
wera extended eastward vith the ob jective of enclosing the
#1lanks then atbacking tle eagtern headfire. On both Fianks
gAngs were backburning !ehind the bulidzers.

Once the bulld.ozer broke throiwgh o Deesdde RA ithe
headfire was ettacked. One crew gtartei on the north end Irom
Deesdde R4 and pushed a eagiwards entil owte® all spot fires
wers encircled. This break was then taden southwards, roughly
paralleling the Shannon River yntil it joined with a second crew

Egggi%§ ggoﬁogfgtgetgu%ﬂgtgﬁt %ﬁgtag%gﬁigéwggge%hi%wgge%grgn%angeﬁa

Abnfartunately this operation ves nobt completed nor
were all the spot-Lires enclosed oy the break, Conaeguently
the fire again broke eantwards on the Sthe

The headfire :.thtack was abardoned aiuer the air-
eraft reported fire eas. of the Shennen River at about {300
hrs. Orews ebtacking the headfire were withdrawn and moved
further east. PRefore tiey could de effactive work the fire
sor2ad south, crossing Sigdlson Rd et sbout 1215 nrs) and 2%
this tims fire imtensi®;r was Too high for heatfire attack. At
about 1400 hrs 8 wind cihaenge t¢ the wes: swept the fire to the
Nornaiup highway which .t reached at gprroxXimately 1608 Brs.
There wes little conbro. at this Hime 218 the rate of spread
slan for this period is vértually for fxec ruaning Tire. A%
this time the 1ire wes ' hrowing spoi filires from 3 to S miles
in front of the headfir:.

The headfire tas stopped comp:eiely ai ths highwey
by a deep 1967 aircralft control barn. sherred materiel was
common For at least + m:le inte this burm but no ignitions were
reparted,

The distribud: on of suppression foreces for the 9th
is Listed on Table 5/ “he fires perime:er was aboui L2 miles
Lot that eveawizg so the sector leniths refer Lo Lhe

early part of the day.

DISPOSITLON OF 91 PPRESSION FOREGSE ON 9th MARCH.

Womber of

Sector Flenk Length miles Officers engs Fumpewrs Bull-

RBoorare Gontrel
% north 2 i i 2 P
2  north-west i% 4 / 4 4
3 west % 2 4 4 4
Lo south 33 2 2 2 3
Deggide Control
1 north 5 g 3 2 2
2 aast 3 13

w =
an
(0]
bl
£t
&
3

AdA: tions from N and




hith Day MONDAY 4 0th M/RGH.

On this day ‘he suppression fores reached iis oeak
in rumber and &3} flanl's were attacked. As meutlonen earllep
th2 headfire had stopped on the nornaiip highway w=o 1i wag o
Fiank stiack.

On this day -he Boorara cont- ol was shut down snd
moved to the Shannon a prsftrip.

Y+ Suppression Forae,

The total suipression foree “or Lthe $10%h is J1isied
in Tahie 6/5
L L Eadip 2 o

TABLE_5./5

SUPERESS  ON FORGE FOR !0 h_MARCH,

Funmne e Tvpe.
i Control and :appori offize s
ing Shapnon sub=conbkeoll,

& Peesidez and Arsirig 2cnipo. oFFice:

16 Gange

6 Fumnpers

T Belidozers.
2. Taciioes,

The weather an 0Lh was sver:asi and £ire Jenger
had dropped. Drizzle ceveloped iater n the day.

The tactics were &2 ocui creals around ths
perinster, rising direct stisck methed and then fo mow
tha sdge,

Due o bogry conditions in © ats on e 45 % <
this zdge was nci satinfactorgly compicted and iater
awey on the 2Usi Merch running into a patchy 1967 air
purp where it was conicinasd.

The districution of suppress. on farces is :
Taile Eéﬁﬁ this tiwe tl= {ire perimete: was simils. L
aboun L2 milea.

TABLE 7,/
DISPOSITION . OF SUPPRESSION FORGES. 10th MARGH.

Secior Flank Length miles Officers daugs Pumpers  Sull-
apmers,

Peeside Control

“

] East 2
-
#

™D
N
B

z nerth-west 3 2 2 ks :
3 Wost 5 Tomepping wo nly
i solith v P 2 3 3

Alrairip Gonkral

4

gouth % 1 4 4
2 south=gnat

«
e
i¥
A
N
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€. USE OF EQUIPMENT,

Table ﬂ@éshows the number of gangs and bulldozers :
working the fire €ach dey and the approximate length of the fire's
perimeter late that day. These lengths are very appreoximate and
refer to the shoritest distance arcund the perimeter pather than
the length of fire edge. which was unknown.

Table 10 also provides an evaluation of suppression
effort by listing the wriles each gan% and bulldozer must cover if
the whole perimgter was to be conlirolled.

On the 7th March each gang and bulldozer was required
to cover about half @ miile and in fact the suppresslion force were
within 3 mile of enclosing the fire that night. On the 8th and
Sth, with similar peak red fire danger during the day, the length
for each gan% and bulldezer increased 2 %o 3 times so it is not
surprising that suppression failed 1o succeed.

When fire danger dropped %o white, on the 10th;each
gang and bulldozer were able to handle between 2% and 33 niles
and suppression sCpéeded

. The method of aitack during the 7th seems to require
further investigation. (7 TEANE shown the position of
dozed tralls on the easgt flank the forest type. On both
breaks the bulldogzers fellowed karri gulllies through dense serub,

Presumably along the. egdge.of .the fire, and especislly on the south
break acrogs a sgieep slope. In hoth casesA%arrah Torest lay
within half a mile, on hkigh counuiry, where ihe rate of forward
grogreaa of the bulldozer would have increased. It may then be

es;rab%e totg%ve more %ime tohﬁhe 1oc§tion of dozed breaks in
cagje ore ; i 3 [F .

Bane Lime. assesy. Whe LheT” the thoat FERokshnd M ETRLLy %Er%%&
will be likely to succeed. When the parallel methed was
adopted, on ank fire during the 8th, the rate of fire line
consiruction szeemed to be improved altheough this reguired
further comment from the fire bosses invelved.



7
- /
T s SSE

- hou

Date Length Number  Nunher Milﬁs for Miles for Comment.
of o of each gang each dozer
Perimeter gangs Bulldezers
miles.
7hh 5 8 7 0.6 0,7 = Suppression
nearly svecessiul
peak F.D. Red.,
8 1k 10 & 4oly 2.3 not suceessiul
peak F.0, Rede
9 18 9 10 2,0 9.8 el guccessiul
40 he 46 th 2.6 3.3 Suecessful
peak F.D, white
14 L2 10 8 Lo2 5.2 MOP=1P »
12 L2 11 i0 3.8 .2 mop=-up o
8o Déspatche

Pigure 2 shows the rate at which officers gangs and bulle
dozers arrived et the Boorara fire, after lis detectlon 8t 41015
hre on the 7th Marah. As expected gangs and officers arrived
faster than bulldozers Between 1400 hrs and 1600 hrs the numbers
of pangs and bulldezers egualled that suggesied by the karri
degpatcher tables, but for a two-hourliy travel period.

The delay of hetween 6 and 8 hours before the Ffull
force was asgsenmbled undoubtably contributed to the fire not
being encireled that night. Ir this meeting feels that a two

r yerrival time 1s warealistic for hesavy bulldozers the
degpavcher table should be extended from 2 hours to whatever
pericd ier congildered ne:zessary.

b, Suppression Forges.

Pigure 3 shows the number of officers, gengs and
hulldezers on ¢ach day during the RBoorara fire. The of'ficers
nunmbers include contrel both ¥ield and office. The main point
on this table is that there was roughly equal numbers of gangs
and bulldozers on the 73h and 9th but on the 8th dozer numbers
wers 60% of gang numbera, sgE Glithough the numbers of both
wera ingreased on the 10th, successful suppression followed a
marked drop in flre danged,

From these observations it is quite apparent that the
siza of the suppression fopce must be ralated to fire danger
and whether one gang oeail control z to % miles of perimeter again
depands on fire danger. The dispatch tables may need extending
beyomd 2 hourly iravel simes if bulldezsr movement 1s Lo remein
aga alow as it was during this fire. Feoilowing this it should be
popaible to decide the desirable ratio retwsen bulldozer snd
ganz numbers in these heavy fuels; at present equal numbers seem
%o e required.
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Sect 7o FOREST DAMAGE. ’

iy . At : a ‘ ament was
Three weeks alter the £ire, damage A86€8MmEY :
Trom an glreraft, over the Boorara fire area. The
dew LD chain wide lines north and soguh,ﬂaga 8O
vecorded crown damage ab 10 chain intervals ailong

The qrown damage chservations were listed in gogiat
53 Defolilation, ully scopched, azreen crowns and £ 8¢
ioorarcenation was ﬁl«)ttea on 4O scalsd A.P.P. pians using
o positions ap ties elong the lines., This assessment was

bt to produce a crown damage plan gimilar to thst forp
liingup fire, .

This plan hes not been rield checked yet so doubd
wrors are present, but it should provide a reagonable
nt off the levels of arown damage_and the aoreages

The acreages of crown d amage are shown in Tavle +/7

TABLE 1/7. .
FORLET DAMAGE IN THE BOORARA FIRE AREA.

Y T S RER

‘2oh Type Defoliation Fully Scorched (Green Growns o

fannty O 1706 7792 3338 42836
’ 502
FIRE TOTAL 17868

Kable 1/7 shows approxim tell'{s er cent of the Ffopest
oA def%-zateég gi rer ggnt %uﬁly gﬁorcﬁed and 28 per ceng
HERGD ZUCen Crowns . :

Assuning that the recovery levels for the Bwellingup
reprodueibie, which 4 doybiful for kerri, 20 wper aent
rehantapic vOLUmE in the defoltatod aalr dnduid be

Adeded and 12 per cent in the scorched area.
Lions are doubtful the information

Although theose
is the best svailable as

orking Plan’s essessments in the area show the
- eiCh volume per acre to approximate 149 loads per

Jerrceh and karri). With an area multiplier the total
crvolune in the defoliated ares should appr
sl in the fully secorched 116,100 loads,

Zedueing these volumes to that expected to be ripe
the velume in the defoliated area amounts to 7620 loads
volune in the ful

1y meorshed to 13,832 loads giving a
AN , 552 loadsa,

] A +he royalty value in this erea is £2.60 per loads an
rovulul o timben damge amounts 21,552-18ads x B2,60 3.556p0§5a
Olher investigations have indlcated that ag fire
increcases 20 foo does forest damage. In these invegt-
Luc intencityadeserihed by I = 6 wr. Hvidence from

¥ el be the case when wind velecity is the main varlable
Ling rete of rorward spread, .




YA

/

In the sres el guantity was reasonshly conastant
s¢ 1t has been assunmsd Shat 6 w in the above Tormula is constant.

Iin each of thr spread aveag siown on the R.0.5. plan
the areas of defnliated. fully scorched. snd green orown
galsgories were exuracbcd and expressed 26_s percentgg? o’ the
toval area in that secton of the fire {ineluding £lats).

These percant:ges were plottsl against rate of
Lorward spread of headl Pe in WFigure 1Zhelcwn There was no
velationship Tor defoliction or green’crowns but & gond trend
for fully sconchec, Th:s figure shows  he percentsgfe area of
"fully scorched’ decvea:ing as rate of apresd increased except
at Lthe highest and lowert rates recordel during the Fire.
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