YELLOWATONE NATIOMAL FARK
FIRE MANMGEMENT COMMITTEE REPORT

The Yellowstone National Park Flre Management Committee on

19 , At haours, to evaliate the
. Fire, burning at UTM N ox E
in the District.
The causa aof the fire is: Lightning
Human=causzed
Unknown

The fire is burning within the:

Tull Supprassion Zana
Conditional Fire Mgt Zone
FPregcribead Hatural Fire Zone

Tha purpose of thla meeting wae ta:

Evaluate the fire for initial prescribed
natural fira designaticn

Racommend appropriate suppression response
for a designated wildfire

Raavaluate a prescribed narural fire

othar: (specify)

The Committe recommandaticn te the Superintendent iar

Fire Hanzgesmant Commlttew Membars present:

Submitted bhw:

Chief Rarger, Conmlittee CREirman Data

Approved by:

Superintandant, YellowEtane HAL' ) PArCEK Cate
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TRAINEES ARC PRIGRITLIZED BY 1, POSITILN AMO 2% INGDIVIDUALS

=ORE HOME
NAME LNIT PHZHE FHCSE
FINANCE SECTION CHIZF (225LTION PRIORALITY = 5
- EBeccy fmith BLM, Clasgaw 1ZB.011KE 22B-2.30
2. Mary Flgare_.la BLM, Lawlacown 538-7a4] £i8-TLhl
1. Lorl Aankrum F&%, Custar E5T-&R161

LACIJENT COMMANTDER (POSITION FRIQAITY * &)

L- Garry Williams 23L. Lla FI5 S83-9475 443-371%
- Larry Smich F5. Cuscep BaT.836L 148-5851

ILCIGENT IHFORMATION OFFICER  (PORITION FRICEITY = 1}

1. Kay Bugger FS, Callacinm TS 585-4929 3F5-9722
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Thage covet cvpes were delimives onm i:1544%5 scale atrghotas with pumeTous
praund trangects far ¢oarrel. The lodeepele pine serles {5 a succosstozal
ar age series wich twa passiible gutcames: 1) LP4 {3 3 srace fust unaet rl-a
gpruce-fis climax stape. I3 LP3 13 a climax ar near climaw stape vhete
poopr, do¥ sails prevent oOf sererely limit tho graweh of eicher Tapeirsan
spruce or subalpine Eiz. Wniretarked ploe ofren 15 codeminamt in older
stands eof this cype.

AGE = Asmen (Populus rramulaides) stinds.

pF - Sta=ds derinacad by Douglag-fir (Fseudetsuga =enzfesii), ofzen Ia
gratrered islandés In a nenforest macrix.

oFl = Even—aged Douglas-fir {(Fseudetsuza menzieslii) srands where Lrees ave
younger and sherter tham these of naighborisg Zganés.

kH = ¥rumhelcz staeds sonsisting of dwarfed wind-shaped Znpel-ies spruce
{Pic¢a engalmannii}, subzlpiae fir {Abies lasiocarzal, and whitgetarked
pine {fious Hlhicaulis] scamds, vsuaily lslands fncerspersed In aon~
forest acC uppet tree lina.

LP3 - Recently burned vhers reforastatlon has nob yet produred 4 ¢lesed
sapapy. Approximacely Q=40 years pest fire.

IL¥]l - Closed zanocpy of uswally dente ledgepole pine (Plnus goneorca) wherte
trees are younger and shortar chan those of nedghorling geands, Mo
outwath at Wese Tellivostoné, lb 15 fslamds of short frees newst Lo
fslands of larper trees. Approxicataly &0-10% veacs post fire.

1?7 - Clos¢d canopy dominated by lodgepole pine {Pious cancortal . frecsnary
still largely ineact. Cnderscocy usually small cg mediem ETpgelwann
apruce (Picea grpelmancill and aubalpipe fir (Abieg Zaslgcagzal seeclings
and sapiings. approximately 100=2300 vears post Elve.

LBY = Canepy domiraced by lodgepale pine (Binus comtovsa)d meginning to break

up. LUnderseary of lodgepole pine and uhicecarked plne {Pilnusg alhfcdd.s

Grandz waually on rchvolita and =yiri—aped,. "hen noc on chwollite, than
canopy ragged, docinated by lodgepole pine with an Ernpelzans spruce -
subalpine fir (Ficea engelmannll - Abies lasipcarpal undepscary, Mav be

the result of past bark beeCle artack. Ihree hundred plus years poat fire.

1Pé - Qanopy quite rapged, predominately of lodpencle pine (Plousg centozeal but
containing aome Engelmann spruce (Plcdd eneelmacnill, subalpine fiz
fAbiag lamiocarpa), and whitebarked pine (Finys albicaulis), CUnderssary
of amall to large spruce and Eir seedlinga ams saplings. Three husdred
plus vearz posC Eive.

LPP - Lodpepole pina (Pinus cenrprcal pigm: farests Found moscly on "ydison
Plareau. Multi-aged dwarfed lodgepole pine with a grass unde I LOTY
(height wp €o tan [eer).

NE - &1l nonforested arsds.

SF -_ Spanda dominated by Engelmann spruce (Plees engelmannii) aod aubalpine
f{p {Abiez laslecarea) in borh overstery and understory. Lodgepole paine
{Pipas ganmtorii)l cay scill be a aignificanc cozpanent. Whicebached gine
fPinus albleaulid} may be a 3lgnilficane cempenent at high elevatlians.

WB = Srands deminaced by mature whicebarked pine {Pinua albicauwlig). May also

concatn considerable Fagelmann spruce (Piced arpalmanniil, subalplne [ir

(Abies lgzlecarpal. or ladgegole plne {Plrus coacorcal.




FIAZ BEHAVIOA GF YELLOWSTINE'S F3AZST Terss

Severda. gear’y axperiencd haa shown tRAC Behavise of nabaral VYirag .2
fallowsrone 13 nilghly dependent oo “he afount af undéeratary el
a¥allaB.e under btha trea zgnapy. 1D tre undesabary fuel la abgmdsprs ans
denae, axtireme [lra behavior La posalble (l.a. arawn fope): of tea £.4°
is aparse, flre pragress 13 slaw 1o conexistansz. Fira Sracas Fall:mgz
inta atands with abundany fueld Nave a gZreatar opportinlty Ca com=scr
fuel and eften result Ln iorching and erawning. Fira Srands Fal.-n

ints ayeh standa burn small patches Ln tha needlas an tha Forest

Flaar, eecasianally %erching a asail “ree ar snirequant fle or gargoae oo

the ovepratary.

Qur forssta are singularly lackilng in ahrubs: -Rarefara fuels in the
Jnderatary ara provided by young trees. Thiy makea tha whola LT

highly depandent on tlze sinca taak burp and losgl growlng eanditions.

The dirferant grawth characteristica of tha <rae Ipaciad plav a
Algnificunt rale in Clpe behaviar. Thne pines, Bobh whitebarked asd
lzdgapole, acra sall-pruplng tresy. Spal: Sranches balow che Praductlye
reglon of the crown (the uppar 3-10 feab] dis and fall off the ELree.

Tha namiles ars longsr and more 2paraely distributed. A3 tnr trea growa
“he crown Dacioas highar off the Jround and does nob accusulatas mucn
fusl in the aaasily burnable alza clasass. Tha aparse foliage and «
branching hazilt of the young lodgapetes in bha LCIATIteryY do nob provlde
wuch burnanla Fusl,

Spruce and fie on the athers hand are aat asll=pruning. Tha lower
Eranchas aloply grow longer formlng a conical crown often Qomblnuous
Wwith fualas on the ground. The branches aca g8nerally amallar Lhan theale
al pines. Fusls in the eanlly burnabia size classes accumulata
throughout the life of the tres, Whan tha tras dles a large bruah plis
raaulta. Thaze congentrations are loportant ay ladder fusls and for
providieg suppert from below for crown flras.

Fellowing la a deacription of waoh bype fo:lowsd by a dlasusailon of the
fire babavior to be expectad. The LF serims (LPQ - LPY4) whigh scecoun-a
for abaut BO percent of the farests i3 generally a suzcesalonal serias
with LP3 and LPA forming endpoincy of tws branches causad by Jifferact
groWing conditicna. The LF3 typas are an pasr sltss whard lodgepala
pine 13 sithar climax or a long persisting suscessional stage almaat
lacking an undsratory. LP4 1a the subclimay Atage on good aitea thnat
ara bacoslng spruca-fir foreaca.

LFO: Fecently burned forseats whers raforestation has not yot praduced a
@lgyed canopy. Theas atanda are approxizately 0-40 years obld.



Fuela o tnla type conalat maatly of forbs and Zragses and ritten Logs.
Scdnd L3ga baglno to rob and sasads germinate lamediately arcer 3 rire.
AS Clze goed on the number of ratien logs, tras 3emd.irgs, and gag.inga
increasss,  Usdap nordal moisturs oondiblons only Che cotcas laga ourn,
predrying and Surning 3o0m4 »f ENa harbaceous Zragth next to ERed.
Occasional amall cromms opf clumps af amall tresa bupn Lf fueel asadibiica
at theip baze are just righe. If tha fire brand ealn 14 beavy enoogh,
maas of the rotten logy will burn,. UOnder very dry conditlona draugnt)
tne herTaceous growth may 4ry sncugh Lo carry a {laming front. Wilin ioe
clght wing ind acisture condltions, Clre apread Chrougn this bypa ia
possible though rara. Fire 3tartd ara godarately comman LG tala tyne
bacagss of the rotian Jaad.

LP1: Daghalr ladgpola pine stands uawally of shorter stature than thoae
nalghtoring 1t. EHnderstory nonexiatant and foreat Floar weagatatlion vary
aparan, Rotten loga frod previoud forest may atill ba prassnt oo tha
foraat Floar. Standa are uwawally 50 ta 150 years gid.

cuels hers are nearly all in the ocrowna of the doghalr loadgeapole. The
coapact needls ilttar 13 difficult to Bdrn., Under normal fiee sedsan
maiaturs thla bype la nearly unburnable. Fiece brands gay find an
setarianal robten log and burn out &4 =mall apot. OUnder very dry
canditlana with high windas Flre will spread threaugh EEs canapy iT a
crowning fire reachsz the stand. Flrs spraad however will atop when tha
wind ceassy. Theare are no fuslas to gat the fiew bask Ints Lhe canopy *
Aven LT Che wind should return., Flre starts Ln Bhis type are very rara

L4 nonexiatent.

LB2: Cigaed cancpy doainated by ledgepala pinm, Owveratory atill
largaly intact. Underatory usually consista of Engelmann apruce and
subalpine My seedlicngsd and saplings up Lo eight feat tall. 3tands are
sadally 150 ta 330 years old.

Thia type can be considered a tranalticonal type betusdan Lhe almost
unburnacle LPY and the Bighly burnable LPY. AL albhar astrsse the
atands gappad na LPZ aay bahave aomawhat liks Che other Eypas. Howsver
modal stands (atands halfway betweaen the sndpolnta) will have thalr own
behgvior oharsctaristloa. Fuala in this Lype are largaly harbacesus or
low shrubs llke prouss whortlaberry. Under normal conditions this typae
Ll very difficult to burn., The underatory vegetation scays solat snaugh
to raktard Fire apread. Yery Cew robthen loga ara avallable. Under very
dry conditlany the hareacecud growth oay carry the fire. Firs spread
Rowavar i3 very slow becauss the canopy keaps oind feom resching the
Flames. T a good underatory af glabe hucklebwrry daveloaps gnd trads
killed by bDarkbwatlas begir to fall and contribute to undaratery fualia,
erowning 13 poasibla. Ik Ehe aldsr akands suffiofant young Ecasd may be
gn hand vo allow crawning. Barkbestls kill L= common in this

Lype: however sxperlancs has shown that Lt affecta fire beravier very
littia., The red crowns ars sush deier than Lhe grésp crowna buk



CroWhing 1a atlll Jdepandent on bhe ladder fuels or undarstoey fusla,
Fire scarts are rare {n thls tyne.

LBU: Caropy quita ragged, preadoginately al lodgerolia plpose Sun
2ontalning soce Eodalaann apruce, aucalsine fir, 2ad waLtebarred pLoa,
nderatary of szall ta large apruszg and Firs seadlings and saplinga.
tandd ard usually zoece Shan 1990 rears oid.

Fuels in thly type are riznt ror burning. ¥courz trwsd coatribute Ko
upderatary fualy and fusls contifudus wibtn ERs overstary. 3oruce ind
flr Lrwes are scakbared azcng the IVeratory and may santribubts Te bne
dead and JdoWn fuela Lo bhe undapabary, 0On bMe Betrap drowing altea,
glabes huckleberey may alsa contributa slgnillcoantly to the Fualsy.

Lichan actcupulatlons in older trams coptpibute Pa tha Funl lzad ana
flasnibility of the tresy, LEZREALNg strlikes apd othee fire branda fina
in easily burnable subatrate Lln thass crowna. The bulk of bthe Artrams
fir4 benavior takas place Lo this typs. Under normat molatuce
conditions this typs burna, If winds are pra3ant, crowning and apotting
are naarly Lnevitable. Without winds, torghing eecurs, Under dpy
conditlons local erowning and amoke column devolopaent i3 possibla svan
Without wind. Zpatting i3 very comman and i3 thns largest cantributar ta
Cire apraad. Undar wat 2onditions thase standa allow firsd Eg amouldar
and parsiat although apresd 13 ainlmal. Deep litter and duff
accunulations and rotten loga prafacted from praclpltation by ovaratery
traay provids sibes whare {lres can parsist aven (pr ssveral woaka, =
HMoat Cirea akart ln thias cype.

EP3: Multi-aged ovarmaturse stands that are beginning to break up.
Svarstory 14 doainated by lodgepols pine wWith acoe Wnitsbarkad plna
proaant. Underatory of ladgepole plne and whitetarked pine. Scands
uaLally on rhyollte orf othar dry solla. Stands ars sore Chan 00 years
ald. .

Fusla In Ehia type arm aparss. Growing conditions are poor, Lodgapols
plné foraa the averatory and most af Ehe underatary,. Herba and saall
hrubs ary widely scatterad. Undsr normal canditions this typa bBurmny
vary poorly, Under dry, windy condiblons losal areas Ba¥ burn and spats
may develop loto lodal crowning whare a fire brand fipds the odd
concantraclon of undarstory fusla producing a vary apotty bturn. Spread
througn this type 13 rare. Firs stasts are alsco o Ty 8

3f: 3tands doainated by Engelmann 'spracs and aubalpina fir 1n hoth
overatory and understory. Lodgepols pins zay still bm o aignificant
qumponant. Whitebarked pine may be a significant cooponent at nigh
alevationa. Thiz type 18 not comman. The aucoaasional atage juat prioe
ts thia type la 20 burnable that few standas survive to thiy stage. HMoat
SF stands aapped gcoocur in molat acass with Jupplagental graund water.

Fuala ara often abundant {p thia Lipn. Grasa, heerbs, and shrubs are



4

Cazmon a3 well as 4ll ags <lazaes af apruca and fIr Crams,  HFjwaver Iney
are gsyally wet, Lata in Che asgacn, dead vagerasion agy d-y et
aufficiancly o carry a fipa. In tha late fall, payaiclogical processes
afl the Cresd Areparing Lhen Cor winter may oring Fusl zolsbore daun E2 &
burnable state. Under noec®al =ataturs zaonditicns ERia cype DA wwet
endJgh to rectard firs spread. Under vary dey candizigns tnd
aupple=ental wWatar =23y dry cp 4ad leave a high fuel lzad in 3 dry
Sofdlitlan Whidd wWould 24 abla Ba burn quitbts well,

WEO: TRecently burned whitebapked ploe (Plius albicaulla} atanda,
Jsually near upper Cimberline.

Fugla of thisy type are like thoae oF LPQ theralors flew befavigr ig
almollar.

WB1: Even-aged whltebarked plne (Plnus alblcaulia} atands wheras teass
e Founger and aborter than those of neighbaring atanda,

Fuela of thia typa arse aladlar to LE1 stands, thersfora Flra behavlor 13
alse quite slallar. Theas ara all high slevaticon 3tands and only rarely
da thay dry aub enough o burn. On tha race Ary yaar, Fire apresd 1a
retirdad By Enis type. Fire starts are not Xnown.

WH: Standa domingted by mabure whitebarked pipos (Plrus albleaulis),
May alsa contaln conalderable Engalmann apruce {FEcaa engelomanniil, »
subalpina Fic (Ables laziocarpa}, ar lodgepels plae (PLnaus cantortal.

Fuela of this typs are 3imilar to eithar LF2 ap LPU; tharsfora fired
berave aizilaerly 0 Chosa typea. Theasa ars high alevatlon types and
anly dry out on very 4ry yesara. Ertracs Tire behavior La posailbls on
tigde yaars with crowning and apatting sapeclally Ln thosa atanda whaea
2pruce and Flr Leaws form a significant underatory.

DEl: Evenesged Dougles-fir {Pseudobauga aenzisail) atands whare bross
ArE Youngar and 3nocter Chan thoaa of naighboring scands,

Tha fusls af this type wre almilar to LB and Fire beahavior can be
assugsd to be aladlae, More unpruned dead branenes on the trew trunks

and higher lichen zcoumulwtions may ocontributs soma ta dead, dry fusla.
Rotten logs may also be agre compon. This typs hawaver L3 not comson Ln
Lha peark g2l thersfore not a :15ntf1=lnt contributgr to Fire bahavior.

LE: Stapnds donirated by Douglea=fir {Faewdotasuga menzleail), often in
acaktwcsd Lalands in o noaforsst mabeix.

The underatory fusla of this type conalst moetly of pine graiza with a
varliaty of gthes herta. Saowberry or nissbark gay dontrlibuts
slgnificantly in the afrub layer. Tha bark and nesdles of the treasa do
nat EBurn a3 readlly aa thoas of the other idpecies; thaprsfore fire apraad



in those #ual3 L3 alowar. Under normal to d0¥ camdiciar

Jay ¢eur, Whers i1 dgnas underatary of yaung trees kgs

¥ underborging
devaiapeg,
IedWning Lls pomsinle,
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peteser 1 How They Were Made

Wllliam C. Fischer

ABSTRACT

Eight mariexs pf Colal phoOCoorapls Ndes been gubiished
ax thrpe separates phoits quibdes far AGPRAZAINg dowmod woady Fusis 1n
Mantara forgsts. This note telis haw fhees ahata quidegz wops coft=
strucced. The technRigues rfed o detersmine the walohE 2rd 38ze class
difgeralation of duwmed wwody feels zrre gluven, The arooedure psed GO
Libr sotential Fire Lelarisr af fhe Siel ghowm i f4ach ohats s
rxplazmng.

REYWORDS:  Eowoskt fuelsz, fuel avvraizal

Fael appricidal (Andersen 19741 1= an impartant fire manazgement task, [t ig a3 hasia
cansideoration skern dispatching imitial actack fevces Sor Fiee suppression and an assengial
eivoent For planning bpel —pnagemsnt aetivities, Fuel appraisal also provides x Sasis for
deveseping vud evaluating fire zanagement attcraatives as part of land manage=enc planning.

Feresc fuels can be pppriised uding teckniques warying in procision of tesults and cost
of application, 3Zo0ac tochnigques are suited to application over large areda: mhile othees are
hese appiiod to zmall avess, The phn:a wvades desuribed heree are propesed for apslicatior
at The Foevst stand level., Precisien is unknown "ui s expected te be interoediate when com-
parecd to otker fuel appratsac techaisues. Precisiae s nrobably higher Eor estimaces of Sire
poteatial tham it is for estimating fuel laads,  Cost of applisacicn can vary Eron Iow Lo
mnzaermediite. Thas note describes She procedure used to cenmsituct the phato guides Far
anprailsing Jdownecd woody Biels in Mentana Forosts (Fisclor (S3ia, LSSlh, 398120,

*Rescarsi Foresiey, logated at Trter=curtain Stac:oa's Sarchera Forsst Fize Laboraiory,
Miszsoula, *ontana.



FHOTO GUIDE CONSTRUCTION

The general procedure as well 25 mums of the fechniques uscd to camstzued She rhazs poioes
are simzlar oo thth& avaroeed py tho USGA Tacwsc Service Ti874Y and used ny Kask: and FuisSner
PraTO aed Maxmeol amd ward (19754, 197T6b),  Thore aro, howewyr, irzortanrt SirEerenees,  Tine
wrove-cited ohotg serics deal waith Tegently eveated siazh Fuels waile the phete pundey descriied
hers deal primarily motn Fuels sesulting trom aabural prosouues suen as wird, smew, 17swcls,
dizease, and soopeticion For Lhght and mersTave, zld l¢551ng and thinmizg siask iz alan moluled
since :r ig aow o omact of the natural furl comples.  Arether Jifferencw 18 the e ied nned T
aredasl nobential Cipp neohaviob,  MarwelE and dacd ifToa, LATLD) wsed che old fate of SBroad-
EES'bflnuD 19 Cont#ol fucl Twpe Tatiog. Koski ans Fischer r1a70] used Rotheesel's R
mthesutical model.  Far she guides described hero, ezperzenzed fpdement @f foel amd iy
belis 1oy expeTss 1% wsed 3o ewvaluete £l hehavisr [uLenTiac,

Lacation of Camera Paints

Camorr pouifs were located o foden vt 1y cndiszurbed Inrest ot ands,  large hlocks of ~ueh
szands were sougnt puf and samerd peiRts pataslashed to reficet the diffoerent focl comiitiong
Courd im each foscst cnver DVpe prascnio i the drianage.

Layout o Pheto Plats

Tho ared witain the field of wiew of a camers taztalled st e camera Soipt oessoirtialls
defimed che phoco plot,  For Fagl inweRTeTy puUCpuscs. Ehftﬂ tramsects wers cstaplishad in the
nqura plot. These cransects had 3 comac beginnirg aL the phete point (Fig. 11 The lacation
and aengtt of the Teanserts sere detecrmaned with the ¢Ld af the camera wsed 12 phatagraph e
alns. The procoduce followed 1o lay cub Che zlot pa 1T6 franseuls Wa§:

L. Sct up tripod over Che camerTd pount.

Maunl gamerd on Eropod.

1
Loch cameT il Chis ijLLLDﬂ.

1, Compesed desired phote on Lhe Canerd foonsoay Suznen ac theougn Cle camera wiewiizles.

4, Tascall plot -acher (fag. 20 20 I fu.l el -a “ront of the center nf the Fishl ol
viey,

5. pwxrend 3 steasght lime Frem the vamera point, Lheaugh *he plot mirkers, to farthuse
wint where surface fucls cap seall e olaseevoed noothe sameri fovusing seroen aT trvoaph ohe
camers viewlinder (fig. b1, Mlark this poiat Witk o wtikc.

n.  EsTabiizy tigit and iefr fransects byopuncing Liles Faom 'hc rATETA pRint To Tac
right aml to the lefs cdge of cthe camers'a (icll af wwew [Fig, 17. raagact lenpil wad toc sohe
as determined Eor the fenzer transeot,  Maxh booh puln.ﬁ w1th 1[3&05.

Khiie che gransect lengta ulth1n 1 nlor =as the sane, it Jdid vary beesecn flnts. Trean-
apgt lengeh depended on the canera’s 1h1-ttv Lo Jiscers surfoce faels,  Ceasoquently, Tvar-
sect Tempth will vars s1th areunt of znderypzawth |ﬁd ather factors aflfecring che visikilizs
nf Ear farast Sioor. Tramsect lelgs Pwd heTwoer 30 oaod L0 FT o013, and 33wl dws
T GfTen Than fbb 1% owis dbout ThoT ;

T
Y
I

1



Tacit tan af [ransecls on ploto wlat.

Sipure .-



S SAMPLE POINTS

Figure 7, --Locatien of sanpiizg points
an phota plat.

Photographing the Plot

Al. oaotoprashy af the zlac was dome wikth the sanera mounted om o Rripod insedlicd over
the camera point.  Identical photes were tuken of each plot using caolar print £ilm, black and
wiliTe wrimc Film, and eolow siide £ilm. A Pertax? 33 am camera with a wide-angle (33 -=! lons
wis daed for colur slides, Kudak Ektachs=ome-¥ Eilm {ASA 64} and High Speed Baiachrane (aA3A
Tull] wa% wsed mast often for color slides, & Mamiva 6X7 oA shutter-type SLR camers mith a 37
1= Jens prodused the prints.  The Masiva aliowed interehanping film holdevs, whivh facilitared
geeting bath celor and black and white photes watly the =amo Gamerd. About X3 of the plets
were photographed using Rolliflex caseras, one loaded wirh ¢olor film and cne with lack wnd
wnite filz. FBoch pyodiced sipisfactory prints,  Lo.ar slidas alga produced satisfactory
ceier prints.  Kedak Werieolar IL Professional Tepe 3 120 poll Eilm (ASA 100) wias used for
color prints, and Kedak Tri-K Fan 120 rall Film fa5a 1t0) for black and white print:.

The soguense for photogriphing the olots wass

1. Set up rriped over the ¢ameva point and mount rall Ellm camera on ib.  (The roi.
Film camera was always used First so the photo could be compesed of its focusing scToen rarher
Eman through the viewfizder of the 33 mm camera.)

1. Cempose photograph and leck camera in posision.

i, Install plot =arker with carrect plob number.

1, Lay out plot as indicated in previdus segCion.

3. Taxe photos using colow prine film and then Hlzek and white @wrint £ilm.

iThe wse af vende, Figm, o corpoTation names in thiz publicatfion is fer the intfor=acion
and comvenience of the reader. Such use does noaf gonstitute an offical epdorscment ar approvi
wy tha U5, Jepartment of Agrivulture af any product or fevvice ¢ The exclasien af athuers Wil
mav oo sultable,

1



G, HBemowe camery from triped amd inszell 35 om o camera in its wlace.

Contar caners viang pial Zorkaes ki o3 guide.

d. Taae phuty t-ing co.er slide film,

%, Bercee wlot natker and take tle cawers and cripod Joun

Plat LewvoeT and puocogranhy wis dsvally doue separately Feom zlot inventory,  That i, one
Jothe protagropky ool lavowt whice another crew Followed aenind doing the data oollow-
._1:1;:;_'-:;_:11::':[:.:.', |.'|J.:|I: TasdTidn wits rosnrded o a THE am:d A coemeTa pl:uin: AN ETavsey s el

Takesy ware well Sdrhed wath o flagging Sope. e Toute ftoem the rodd to The cunera
orlsd well packed with flagging tupe,

1
ooy WL
rion. O
TNt (3

.

- =
‘.LI L I

PLOT INVENTORY

The follewming infurzaticn was collecced at cach plot Sy the inveniosy crow;

L. Fovcst caver tvpe as defined 2y the Sociery of American Forcsiers (19347,
. Moatana Eorcst haclibek bype as derfined B Mizcer and others (359771, Piisccr's fiool
Forn sas csed for this purpest,

3. Age of gwerstary dominants using an increment toreT.
A. Elevarion dusing a sarometcor.

I, AsTEcL usihi A4 ConSadE.

. Tuol Tooeling ‘,:-:.' site pliss, deff dn:;ll;h. AVETi g diioeter of fuols 3 irchos I:._-.':.'-i oI
or arascet in diameter, porcent rotten for 3-inch C7.07-0n) or groater diamcter tuels, asl

volune of sound material I inchos (T.02 £n) apr areater in dJdipseter,

The Siel srventory Eield proccduare dewvelcped by Brown (L9734} was used to zhizin al. of
Che azawy-sweaCuoned fuel infoatmation,  Foel inventory 5oincs were installed aleng cach of ks
Cheve transecrs established Juring ploc layvour {fip. 11. The first oaint along each fransecs
Wik o ingtailed 20 fro & L0 mp froa che camera poant. Addizional goints were locazed at > oft
CL.%E mY Azervacs a.ong #ash cransoet [Fug. 200 This desipn tesulced in from 22 to 12D

sacple pouats per phoro plor. Saepoing plapy Lemgtis wsed ac each poinc weve 13 Eollows::

Fuerl zize coass Sarpling =lane lencth
2-d.25 inch {0-D.bd 2mt 1 £t (1.22 m)
0.258-L 02 inch {0.53-2 535 wm] 4 1t [1.22 m)
L.Op-3.00 inches [2.54.7.0! el 9 <t (2.1 m)
3.00 ipchies or gredcee (F.of oo AT ErEAleT) e I A VR

gampling place Jivection was candot hul kepr within che thete mloz. That is, samplivg
Feane Jirectidn 3 por2ts aloay the rogar aed JefT TrEssects was aowavs kest to the Tt and
right of these l2ies respectivelv. This, aed locacing the Fivrst 2oint on cach transezt 20
€t (4. 1< ol from the gamera poiat, insared that che Fuel _eventory veflecced only what was seen
oy the canera,

2 - H - - - H - . - -
SPerscral comzanication, James K. Brown, Nerchetn Foerest Fise Laberatory, Massoula,
VoIl .



The downed fuel javencory field sheet deveiooed by Brown (15737 wWas used o recerd Fuael
data collected on cach ploe {fig. 3],

DOWMED FUEL INVENTORY

TOREST ALMCMMARTHEN T A3PECT
BLOCK 4TaMD CLYER TYPE
COMEARTMLNT ELELAT [ ALITAT YRR
126 LA {Fa.) P 1 -3 I
CL%mn 1aF Sl Bl JLALE [Fe. !
s AF : - s
[STERSECTS LUiF CEFXTH Tw 2IAMETTER FULL DLRT
r
o -
1 S I 0
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I HEEHEEEEHE R
o | [ =l - - br 5 Al Al =1 = FL | w E
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1 13 1 i = Ll b ] ] L k L L ] 1
) L. | T 1] L LI T 1 F T T T | 1 1 1 L]
1 1 1 -l L Lk ] ] ] 1 ] I Il
T T ] H T 1 1 L] 1 1 1 1 I I L L
L Ll 1 1 | | 1 ] 1 L i L il [ L
T T 1 L] LI | | [ 1 1 r I r I L] I
1 1 ] 1 1 1 11 1L ] ] E ] L ] L }
1 Lok | 1 L] LI 1 I 1 1 L] I L I L] I
L 1l 1 1 FIl | [ ) | ] 5 i I 4 | E .
T 1 1 b LI | 1 1 1 1 1 1 T I Ll 1
m [ I 2 [ 11 4 L | L ] L ] [ ]
T T T y 1l T I 1 T e 1 T 1 b I
Il [ 1 L .l 1l ] 1 ] L 1 L ] 'l ]
T T T ™ ™ T T T T 1 1 1 1 1
1 Ll 1 1 Ll 14 i L 1 2 L i L i
T 1 T L] 1 LI T 1 T 1] 1 . ™71 1 1
L Ll 1 i [ 1k 4 5 5 F 1 H ] FI |
1 LI} 1 1 LI LI 1 1 1 = T L] T L] 1
L L 1 1 [ [ ] 5 5 F ] ) ! [ |
I LI | 1 1 LI 1 Ll I I k 1 L I I 1
| L3 1 1 L.l L1 1 ] L ] 1 L 1 ] 1
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1 1.1 1 1 1 11 i L ! L] ] 1 ] ] L
1 LI | T T 1 1 I 1 g 1 Ll 1 1 !
| [ L il Lol Ll L 1 1 . ] ' 1 1 L
I LI 1 I | | 1 I 1 I I I I I I
1 Ll 1 1 [ | [ | b } } h | 1 X 1 4
T T 1 T 1 L | LI T T T 1 T o T t
| [ 1 1 Ll Ll 1 L 4 4 ] 1 1 1 E
T 1 T 1 L] L] T T 1 1 I L] I L] L]
] Ll 1 L 1 [ N T 4 1 ] 1 1 i
T L T T 1 1 1 1 T T 1 T T 1 Ll
Ll 1 1 Ll LI 1 1 ! [ } } 1 1
T LI 1 T 1 T T bl 1 T 1 1 1 1 1
1 P 1 | L L L.R 1 i 1 1 ] ] b 4 F
™ T T T | L T 1 1 1 1 1 I 1 I I I
1 [ 1 1 [ | LI E i ] Il 5 5 1 ] k|
T ™1 T T ™3 Ll T T T 1 T T T T 1
L Fll| 1 1 Ll g L L L 1 L L & L 1
kDb PUEL COMOSLTION 1f haswy sjash_ cedo |
S il FEFCENT
L Eigure 3.--Davmed fuel inveatoey fieid
- shesT.
L

Fira Potential Rating

Bach plot was rared in terms of its putential fire behivioe Zor am MAverage ha%“ firtn

. [} - -0 . n L
meackes situaticnn, The assumed Fire ueathes zituation was: zespeeiture - 537 to 0% F 3-?
e 33 %, #elative hemidicy - 15 to 20 cerient, windspead - 10 Te 15 misn (17 20 26 k=shl,

and lowf de3surable tain - 4 wesks 3go,

Tive aloments of fire behavior were rated: Tikc wf spread, intensity, zarchirg, frowning,
and Tesistance to geatgol. Im addiiion, an averall Eire potusncial rebing Wis asuipned 0
rich piot- The rating was suelective. Managera and recearchay with experience in presscibes
fire and Elre contral assigaed adjestive tatings according o the following defini=iens:

]

&



Aate af Spreaa

S1l--fire cannet sustala itself.
Low--spread =11 be siow nd diszoacnugus,

Mleliva--uniferm spreac possible but can Te stopped by aeorassive groend atised with hand
Lowls,

Hign--spreal «will be rapid; iedifect attack on Sive front muy be reauired foe eontral,

Extreme--spraad wiil %o cxplasive; little chanee af gontrnl urtil woather chasmes.
Intaneity

Mil--¥ing canpnd: sUsTain itseif.

Low--cool fire) very little hot spetting roquired fur contral.

HZedivni--fice well bumm fot in places! aggbessive hot spotting wich hand tools likelr to he
sufEsatul] .

Higii--foc kot for sustiiaed direst attack with hard cocls; aerial tankers or large ground
Lazkor recuiTol Eo oscol Fies feoant,

Eatreme--dircct grownd attack aot passible; 2ir ov grounf tarker attack likely ta be
wmetfEective,

Torching
div--ne Zhance of corelbiag,
Liow- —ogiaziome]l Eroe may torch-our,
Medinm--pole-sicod undeeseory trees Iixely b2 torch-ous.
iligh--mozt of undarstayy and oectsaonal aveTstary cvews Jirely fo Tocch-ouek,
Fxtreme --emtite stand L-kely e rovcheour,

Crawqing
Mii--sustained spresd in croens will oot coeuas.
Lok--sustawned spread in crowms unlike®s.
Med pum-—some crowming Lokely beet woll wot Ge o cunlinecas.
High--zusiained crowning likely,
Estrene--sustaraned aromning wiil ooour.

Rasistance to Conirel Action
wil--ne phyesical impedirmencs to Lime building amd faell:io,

Low--occasional tough spots But nob encugh co coonse <errses ice beilding and holding
problems.

Medivm--hand Line construction «ill be Jifficall apd slow but Jogers <an onerate withaut
HOTLUGT STah.U TS



Highs=giom work for dezers, very difficelt fur hand goews; hand tine heldiag =ill 2+
)

difficuls,

Extremo--ne:cher dozers nor 2408 <rews 2an offcetively buiid aed hold line,

Civgrall Fire Paglantial
Nile=fire will noe sgustain iiselo.

Low--fire can be casilv coccrolled by several smokeedaers with hand tools.
Melium--aggressive crew-sized [B-10) persons initia. attack cequocec for sugvesiful contoed.

High--agpresaive erew-siord (I3 perdons) initial zztacs with fubsmzancias reinforrcment
resuited fnr successful contrel; iU peesent chasce that conteal acticn Wil faal.

Exrrone--90 perecat chauce that contral aztior will Tinal.

varnpmatical medels designed to predict tire sproad and intemsity were rot usgd Looviluate
fire potentizl., Exigting methematicin =edels asyaee ueifoTn and Censioudus fucis, Such
capditions ate Bhe szcepcion rather than the tele o cecencly undistarhed Forest stands in
MGRTana.

all firc potential =atings wers dene in tlhe field at the phota ploc.  Most platé oLfTe
rated by three to Five people, A& few plots wore ratod 3y enly two pouplo and sone by oas
dany as six. A total of 27 different raters paviicizited. Ratings were, however, dowe .
padizidoa’ ly wizhous consultatien ameng the ruters. The [(ield sheet wsed hy che raters as

shown in Figure &,

The fire getentiil #aring methad used inm developing Tho ploza guides s not <izdout

procedent in the Northern Rocky douatains. [t is in —any wilyds a soFincment af tae Time-tested
concept of tuel rating introduced coere than J0 peav: aga by L. G. Horoby [(133%)-

Data Analysis and Jummary

fuel inventorry Jara ware amalysed and summpr:ced wsing the computor program Crixy.
Fire unstential ratings assigned te each plut &y the Jdoffevens raters wore averaged to W Lazn
3 sisgle set of ratings For the plot. This was dote by assigning the Eelluwicg values Tw 2ok
alayjectiva eaking:

Nl - L

Lok - 2

Mpdium - §

Hizlh - 4

Cuwtrome - & .

If the sverage value was baifway between twe ratsngs, 1t was rounded wp oe dewn depending wn
oSy

temarks enteored 2y ratecs on the field sheet (FD

.
R

“fohnstan, Camercn M., July 873, Qowoed woeds 2Iterial ipventovy cozzuber programn wTLTe-
up. On file at ¥prthern Forest Fire Laburatery, Miwwwowls. Ment.  Prograd f§ located it tac
USha Compuzer Ceater, Fort Callins, Colw., and iw» ave-idénle B9 oall Wl navo acuoss To Lnis
facilite.



Eri

FIRE POTENTIAL EVALUATIDN STWDY RATTHG SHEET

STAND NO.

DATE
PATER

INSTRUCTIONS : Circle Appropriate Rating and Give Your Reason(g)

RATE OF SPREAD: Mi1 Low di i d
Ll Madium High Extreme

INTENSETY: Hi1 Low Medium High Extreme
AT

TQACHING: Ni1 Low Medium High Eztreme
WHY T

LECHHING: Ni1  Low Mediur High Extreme
WHYT

———

RES[STHHCE TO CONTROL ACTION {Physical - Mot imtensity]:
Nil Low Medium HEgh Extreme
WHY?

DVEZ"., HAZARD: Nil Low Medium High Excreme
COFMER % _

Figure 4.--Fiel! sheet for rating tiTe pecential.

3



Hational fire Janger rating systom fue! rodois were assigned by cvalusting the photograzh
in Tercs of the fuel model desceripcions provided by Ceeming and ochers (19770, Siallariy,
styijzed fuel oudels were aseigned dciording 1o the fuel eolel deseripcions rrovided by Albing
[(L378!. Tire ccalogy group ASS1ENMenT wis based on the greoning of Montana fabizat fyres
[BSiszer amd ntiers 8770 develoned % Daves asd sthecs (29840 .

Plet date acd tnFormuf-on wWere surmarized on ¢ 2aza gsheet (fop. 3) thac accompanics oach
photo on che pubdes.  Fuel lcadings are racerded o the aearest 0oL canfacre for al. sire
clibguin,  AcZoallvy, =oasonable significane fapu#es for icading ave:

a-  le nearest 0.1 sonfacre £or leading lass than 19 tonsfaceoc,

--  the wearess L0 zonfacre for loadings bocween 10 and 30 torssfacre, and

.- v teapepsz 5.0 bomsfacre for leadinmgs prester than S0 tonsfacre.

1:1
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The [ntermountatn Station. headgquartered n Ogden,
Lhtah. is one of cight cegional experiment starions charged
with providing scientific knowledge to help resqurce
managess mee human needs and protect forest and range
ACOEYSLEMS.

The Intermoudtain Sadon inctudes the Sdates of
Montana, idahe, Utah, MNeeada, and western Wyoming.
abeut 211 millien acres, or &5 percent. af the land area io the
Siation territery ars classified as forest and rangeland. These
lands include grasslands, deseris, shrublands, alpine arzas,
and well-srockad foresis. They supply fther for forest io-
dusrries: minerals for energy and indusicial development; and
water for domestic and industriai sensumpnon, They alo
arovide recreation oppeniunitics for milhons of visilors gach
g

Field programs and resezrch work units of the Stavon
are maintained in:

Boise, Idaho

Bozeman, Menlana fin cooperation with Montana
State Univarsity)

Logan, Liah (in coaperation with Lrah State
Uniwersity)

“lizsoula, Montana {in cogperation with the
Cniversicy of Montana)

Moscow, idaho [in cooperaton with the Univer-
sicy of 1dano)

Prave, Dtah {in caaperation with Brigham Young
Umiversty?

Reno, Mevada tio cooperation witk o2 Lnversicy
gl Mevadal
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ABSTRACT

T Eacliltaty dehrts manegemens, procedsres for inventorying downed
woody mateclal are pregeatid, [nstructicas show hiw to estimate welghts
aol vulemes of downed woody mazerlal, fued depeb, and duff degth.  Lsiag
the plapar jmeraect techolque, diowned material iy iovemoried e b= In
0, 25—lach, 0.35=to L-lnch, aod ¥~ to di-loch dlameter giagses; and by
1_lnch clisses for sound and retten plecra gower 3 Laches, The method i9
rapid and easy to ude and can be spplled o naturally fal'en debela and io
giazh, The method lovolves counting downed woody pieees that latersect
vertical sampllog plaoes and measuriog the dlameiers of pieges larger
than @ lnches 3o diarmecar. Tho piece ¢nuncs and didmeters permit calou-
lation af ton3 peT ACTE.

CMEORD: 431
KETWORDS: Are causes ¢fneest), fuel laveotocy, forear fuels., Jebrla,
planar intoesect Toethod, aarpling methods.



INTRODUCTION

This Handbook tells how to inventory weights, velumes, and depths of Zdowned woody
material. Downed woody materiai ix the dead twlas, Branches, stemps, and bolas of trees
and brush thet have fallen and lie om or shove the geound. This material is ussally
called slash or logging debris if mam creates it %y cutelng) it it called fuel,
natural debris, or datritws if it accumulates withowr cuotting,

Inventerying downed woody material can help land managers pracgice fuel manages
werit, plan for prascribed Eira, and eacimate orilizarion psténtial. For example,
vndesirables fuel hazards can be idemtifled and plams =made for harard redustion,  Fire
bohavier in wilderness areas can be predicted to aid In implementing lev-bum flre

policias. The volume of dewned Ciber <ap be eacimated T2 plan for seles, Temoval,
and utllization. Managers cun communtcete in exges terHa about their debris problems.

Tha inventory can be doana to pravide all or any part of the fallesing informatior:
L. Welghta and volumes pear acre of Jdowned woody matarial far
3. Dlamoter afze classes of 0 to 0.2%, 0.25 to 1, and 1 te ¥ inches; and
b. DCiapaters of ¥ inches and larger Ear soumd and rotten conditions,
2. Average dlamatar af debris larger than 3 inches.
3. Dopth of fuel and forest flocr duff.
This Handbonk applias mant accuvatsly in the wastern nited Statss hecawse it

comtteing averags particles diameters for western conifers; howaver, the procedurss ire
appropriate for forests everywhers, The invencory procedures are rapld and easy to



ypam. EoT average amounts of downed dabris, mbout § to & miputes peT simple point arw
vaquired Eor thée measuraments. Here eime iz usumlly spent in trawveling and locatiag
sample points Cham in =aking the measUrerents. [f cntv downed wegdy oaterial os
tnvantoried, a two-han crew can camplece Z0 to 40 plets a day. iepending on how mech
dabrig 1a oTaseme.

The inventory of volumes and weights is baged on the planar interasct Sechhicle
(Arown 1971; Brown and Roussopowlos 1974], whieh has *he same theorsrical basis as
rhe line intersast rechinique [Van wWagnasT 1968] . The plapar interseet rechniyue
involyes cowmnting intersectioms of woody picces with vertical sampling jlanes that
rasepbkle quiilotines dropped threugh the draned debris, Volume ia estimated! chen
welght i3z caleulated Erom woluma by applxing pstinares af sparifiec gravity aof woody
naterial, The planar interizct techmigué bd mondestrleTive and avalds the ti=ze-
consuming, =oatiy, and eften impraceical task of ecllecting and welghing Darge qQuan-
tities of Farest debris.

Woody pleces less then 3 inches in diameter aze tallied by 2lze classes, Preces
I inches and largar ate recorded by thelr diametsars. Siza clasaes af 0 e 0.23, 0.25
ta 1, and 1 To Y inches ware chosen for Eallyins Lntarsections because:

1. The class inrarvals provide the mear reselutioa for fine fuels and are small
encugh to parmit precise esticdtes of weluma.

7. They corTesnond, in iNCreasing glza, to ]=, 10-, and 19D-houir average
moifturs timolag classes for many woody aaterials [Fosbetg 1370° . [Thase are stangazd
mristure timolags used in the National flre-Danger Bating Sy3cen (Deeming and others
137111

fmvantory «hossn aread a3 follods:

L. Decide on length of sampling planes and nuzber of sample poincs,

1. Compléeta tha fieldwork.

1. Calculara weight or volwme, size, and depth of debris,



NUMBER AND SIZE
OF SAMPLING PLANES

Chaose apmpling plane langths fram the following tabulatiom:

Slzmatar of debnis
i

Douwad mrrasial 2-2 4 - in +Z im

Jarriing Zlcea (7L
Hensladh (naturally fallem macerial) & 10-12 15-50
Macontinugus light slash & 1n-1z 15-E}

Contilfiusus Heayy alazh ) ) -15-25

For any wred wharte satimaras are Jdesived, 1% to 20 sempic peints shoutd he lvcaced
using the sampling plane lengths shown in che tabulaticn. This sameling intenzitr
will oftom yleld estinates having standazd ersors within 20 porcent of the agin
eitimatos. Aread lapger than approximataly 50 acres thet contain o high diversity inm
ampount and distribution of Jdowned smzverlal should be sampled with more than 20 poincs.
[f material laxyer than 3 inches in diapeter is scanty oT wnevenly distribured, zhe
Ltonger sappling planas in the tabulation should be usad,

The amaymt and distribution af downed woedy material vary grently amémyg and
within srands, Thus, thesa saspling recommendations should be wonsidered approximate
becauss a grewter or fewar number of plors rpay be required to furnish adequate prec:-
sion for emy given area. Sampling intensities ar< discussed furiher lo Appendix [.



FIELD PROGEDURES

Locating Sample Points

Locate piots systematicaliy =Wo omethads aros

l. locate plots at a Fixed anrerval along tTansectd rhar lace Togulariy ACrcss
a sample Area [miform samplirg gld]. For example, on 4 sarple arca, mark off zar-
allel traneccts thet are 3 T 10 chains apart. Then xleeg The transects lociate 2lots
at 2- To S-chain iaterwals.

% Locate plots at a flwed interval aleng 3 Teansect tiat mms diagomally
through the sample area. To minimize bias, have che cransect cross obvicas changzes
in ‘Lals. Befars entering the sample area, deteroine a transect azimeth and distance
hetween wloks,

Sample Point Procedures

Shan 1 Yark she poEitng matht with a chalasng pin fNp, § wive or similar item).
Avoid disTurbing material aroumd the point. Apgurate estiratss equire
=mazurcments of uwndlsturbed material. IE standing t#es measurements [d.b.h.
and height] are a patt of the iavenzory, measure downed material fiest,

Sten A Satgreing dipestion ¥ parpiieg slowe by tossing 2 die to indleate ome of

|

six I0° anples berwesn 0% and 150° (fig. 1), Tac 0* heading is The transect
direction. Tuen 3 fixed direction, such az ciockulse, te pasitton the
sampling plame. As zn altemnative for indicating directiom af tha szmpling
plane, use the posltion of the second hand onok watch at a given instant.

To avoid blas in plecement of the sampling plare, do not leok at the fusl or
gromd while tuening the interval.

4



i DLurd L.e=lCo2Ting LT
olava by waing X
sy X gin Sipess

Srer I Jenota Cogtriom of fhe warklieg sLiew Sy namning a tapa or string out fron

the sampling point sorgilel 40 Ae groend in the divection determined :n
Seew 2 Cfig. 00, Exrend che cape co che length of che longest sampling
rlane. A fiberglass rod or !f2-inch aloripwn rabe placed alang che steing
bagianing st rhe zaemling point faciliraztes counting pieses laszs than

1 iach in dia=eter. The rod should be 6 feat long, the length of sampling
plane for sxmalt parthiclesa. The rapa and rod fix che position of wertical

sacnllng planes.

\
A
b

"'r'—-___-""‘-\
Grid Line "" 30 For each dot en dis

or Tronsect *
LT Dapth
L

A5 ra 50 Ft
_

&R WH 112l

Somple
Paint \1 Fual Dapth
-O—tl:H in Tall¥

1.3 i Tally———
b
P 3+ in Tally

Pigurg Jo==Top uigy oF g iing plonwe prd Doogtdfom of Mual depth weasiovemants,
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Megasre or astimste algpe by sightiang along the sa=pliag plane fros che
garple point using an Abney leve]l or simildr device. Arple preclsign 15 the
nearest [0 persent, whish can be eoaded using pne dlglt (10 peTeent = L,

90 percent - ¥, ot

JIiIn zhe swrber i sarsislls that Lnterscch the dampling plane Sy che
Fel dwizdie SE2E 2lagaes:

Home O ke iach 7D bo b o)
0,25 ma 2,99 lpeh 06 o 2.5 £7)
1.0 =a 2,49 xaches (2.5 bt V.6 omp
The incersecticns can be counted one size <lass at a time or “dot tallied,”
ehich takes slightly longer than couniing (see sample data fovm, pege 147,
The actugl diameter of the partic]e at the paiar of inceefection dotormiaes
itz size class. & goemu-go Zage with coen:ngs 0,25 inch, L inch, and & Laches

works woli £or saparating bBordevllne sarticles inte shze cliasses and for
training the cye to vecoprize size c¢lasses [Iiz. J).

The wartical »lane is a nlet. Consesuently, in caunting perticle inter-
secclons, it is very importtant o wvisualize the olane passimg through one
edpe of the plot rod and tormipating aloay an imagipary fixed line on the
ground,  fze uiguglixed em she ground, whe rezizion o7 the DHine arould saf
ke snmnged while sounting perciolas (fig. 1), See tally rules for qualifving
particles.

,'-"'['.g:u"g 3. ——rdFraier ﬂ_’.'
The irigwacotad asts
13 shesked oIiR o so-
haege a8,  The plst
rea marky the sam-
Fling mlane,
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Ypre d.--The azTiing .
TITNE T RIIOtLYy
ZefTned Fy The odge
>¥ oTha mizt rad,
£ Innaraeis
rez &; JARE EAres mezzurementa of doal el srpth. Recerd depth as the woretical
dizcance froo the botecom of the iitter laver to the highest inteesested
dead particle for sach of theee adjacsre Iefnot-wide vortizal particisns of
the sameling plane (fig. 3). CZiteer -5 che 2urfage laver af the Forcs: {loor
Aand consists of freshiv fallen leaves, readles, wwigs, wats, ans frcits.
egin tag vertical partitions at the satple mosnt.  Yecors o the nearest
whole inch.
- Foot - Wide Verhear Parihons
Fuel a T
/ ] I
] .
O B
g =
Sampl !
ample 1
P e 4
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gilemg che annoue
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Seps -
Jtgn 4:

Deprh should %¢ measured from only thaie marricles inzluded in zhe
invengoms for leading, Fer exarple, FarTicies acceprable For measurenent
%w the wlenar inzarsect technigque are elso ageoptable for ferarmiping depth,
17 neker technigued ase uged to estipate seight pec acye oF grass ind forks,
tmis vegetation would alse guelify for derermining dench,

Yangwra versfozl dewth of FF to the rearest 3.1 inch using 4 nulec ileng
rhe samsling plate at two points: (1L | foor Fror the plat cenrer; dad
(21 a Fixad distance of § te § feet fron the fiest reaseTement.

Duff is the Fersentation and kuaus layers of che forest fleor, 1T does
nat inslide the Sveshly cast —arerial in the litter laver. The ton ci tae
dut i3 where needles, leaves, and ntasr casicff vegetat:zi@ materili have
anticeably begum to decorpode.  [Indivicual parcicles uswally wiil e bonrd
by fungal myeslium, When moss is noesent, the tap af the Juff is st telow
rhe green portion of the aoss. The bottam nf wae durf is aiperal seil.

farefully axposs o profile of the forest Jloot for the sedsuzement. A
knife or hatchet helps but is nez essensial.  Aveld corpactting or lausening
the duff whate the depth is -eagured,

When stuwmps, 1OES, and =wepg gcour ar the raoiat of reasurement, offset
| fuor perpendicular to the tight side af the sumpling plame.  Measure throdgh
rotten Logs Whose central mais is in the cutf laver [fig. &].

Yusa center of log is in duff layer or below.
Mo= ¢sntar of log is obeve duff layer.

% ~center af log

Cigura 5, ==Juf7 depth is menpured ok T orsitet log vhen 278
- Lo

cenErgl cmfa Lles 1M or Belou fhe owr

<F

Mogaure oF setimate the ffmmatert of all pieces 3 inchea in diametor and
leTgeT That intersect tha sampling olate.  Measore the diameters at the
point of intsrsection ta the nearcsl whoie amch.

Racord digmeters gsepaTataly for rotzen and asrratien pieces, Consider
pleacas ToLten when the piges at the intorsec-t-on is oWviously punky ar <an

e casily kicked apart.

A ruler laid perpandicularty actess a c1oge wigze of Fuel works satoginc-
torily for sepsuring diameter, Re sure o wwoid partllax in reading che



sales, Saliners also uwork well fer redsiring di4ameler, 4 Jia-etor Dape
ThmBEYET, Ly I.I:"'.ﬁ-ﬂ.liifﬂ.l_"'f.fl'l.‘:-" Tar i:-'ie:l:t:": in corkack with Enc 3:’:"-'-11':.!-

Use a3y —aay cengeceiive lines on the data Jemm {see page ] as reces.ore
Yxorelard diamwiers.

. P
l-inch-fiametar branghepod,  Ar sverage digmeter for the 0- b2 0.33.5000,

imd 0,05 t2 l-incn +ize classes will Te sei#cbed Jtem this inlormavien, 78
FevLTL fTecics coTprise tae dosned debris, estinste the propoecion o7 the
twa ar three sest Zommon ssceles.  [Base this cstinate anoa genazal f-—resaio
sf what exists on the sample area and rocerd as rercerncades aof eoral - 1o
s-ifich brorSwood,  Or, For 2 slighe roductiom in acousacw, umit eheoy wtw

wd Lo the puloulations wse an averagy disseter for 3 composite of srcods
Toage 6T

1 L] - - -
ST oumg g, rerrame Rhgor TTVRITY e Ml E af ke ai. 2z

—i== =nimma
LS [ F O LRSI LTSy By my ¥

The [elloeing rules aepiv ko downed waady pioces af @)l dlamecess!

. Particles qu.ﬁli.."“:.':ng tor tally dnclode dowsnd, ifa wondy —atarigl
[bwigyd, ste~s, Nhranshes, amd bolawaed)] froo peees aad shohas.  Jead 2rncies
sbzached 1o holes of s-andiag creeecs ase omitced becaude cher ace aoct Aowned
veyETAT L. Comsidar a savsizle Zompeid when T has Feliean o the rronnd or
i3 savared from itz ovigiral cpureo cof growth. Uoraes, mark rlakes, aeedie.,
Leives, 4rtbs. wnd toras zre qet cmmbed, L aremg ans Dnovonow

.oa —a —_— - ! - 2 -
SRR Frmeat ol oirces are woT smoiTen

-
R '\.l

2, Twigwm or hridnches Iving fin o the litier laver angs above are oounte.s,
Hnwower, they are oot cowntel wheg o Latersecticon Setween the central axis
A =l partigle and the su-ziing ploe lies im the dwetf (forest I.coy boled
mhe litmer) (Fig. T

Does Mot Quetlify Qualifies

| - -

PERTET: S bl =0 e ] o '...l.n‘!ﬂ Lrkar-
s

H]

o

Iltrer rignt af arrau!,

Maure T, ﬂrgﬂ.ﬂvesa o atae, L
gagrism iTem Im nd absoe w



5. If tha zampling plane intersects the end of a pieca, tally only if
the ceatral axisa is cressed {Flg. 1. T the plane exactly inters¢cts tae
central axis, tally ovary other such oicce.

Sampling Plones é:-—""'

Mot do--dn Interesoiien ot
trolrde tha aemore

:oand o7 1 dpamon o log uet
1054

LA
-

+
-—n oAt o
Shed FBCR TRReREL

I

4, Donr't tally any parelele hawiag o ceaTra! axis that soineides per-
fectly with the sampting plane. (This sheuld -avelw hapzen, ]

L. If tho sampling pigne intersects o curved piece pore 1han onca,
kally eack incewrsection CFlg. 97,

Intarsections

Sampling Plane

Figura d --Cont bsth Inteppestios Jov Sutms Ciece,

%. Tallr wood $livers and chunks left after Zogging. Wisually =old
thes+ pleces into cylinders for derermining size class or restvdlog dianeters.

7. Tally uprooted stumps and eoots aot cpeaged in dirk. For tellring,
consider uprooted stwaps a5 bree boles or individual rosts, depending on
wharo the sampling plifes intsrsect che stomps. 00 aot tally undisturbed
stumps .

E. For rotten logs that have fillen apart, wigually construct 4
cylinder containing the tetten materiil and estimate irs diameter. Ghe
srlinder will prebably be smaller in dlametor thap rhe original Eog.

4. Be surm to lpck up froo the ground when sampbing hecausa downed

material can be tellied up to any helght. A practical uppor qutoff is abour
f feer. Howewer, in <eep slash if =ay bo npecessary o fally abave § feer.

10



#hen standing tredas are inventosied along With downed material, L b8 iscessary
ta Fix z limis abeowve the grouns for samslscg Jdowned macerlal.  an ocpger lizie helps
actfine a Jowned tree so that izvertosy af standing anmd dewsed cacerials =il ones

1
averlan, &f

STAYEY TRAIL Tmmraes
EoO s Ty o

1. A vardsteck attached o 3 Jacob's staff iz useful For -arkieg the sampliing
zlare ard speeds The cownting oF s%all patticles (F7ig., 131, Erect the Jacch™s spatf

ar the samsele point. Aline the wavdscick with the Sirectzon of the sample olaay and
level =r wsirg an attached bl le Juevel,

Tl (Do ead gapiriiov e
mRtam silow gtioohel s
ootk 'rosrEST e flaes

thir st ey nlgme I

. ‘m
FoETE rioneA,

=. In areas with considerabie =lash, sampling efficlency 1s improwed by
oculariy ostimeting the mumber of 0- to 3, 25-inch intersections and actually eoumting
Lae murber of intersections at 3 suksarnolc of points, The ocular-estimates are
adjusied using the tatio of ocular cstimates-zo-actual cowniz. This method, incoc-
paroting 2F sampling, i5 described in dJdeiail oy Beaufaic and others [1974].

l;In the USDA Forest Service Wertthom Region, a rule hazs besn established thit o
stom is "downoa" and thus gualifies for tallying when the intersegtion of the samoling
plane and central axis is & feet or less from the groemd, IE tho =midpeint of the hals
is mora than & Eoot sbows growmd Zor trees ancowncered in fixed end wariable todiug
nlats, they are inventoried a2 “sCaadiag,”

LL



3 For eech sampling olane, estimate the srogortion of 0- ta 1-loch-Jlisoeter
hranchwood to the neareat LD parcent for the three oost zomaon specles.

LETLIEAREIN DPTINE

For pieces over J inches in diaretsr,

wsefal for 2essribimg wiilization sotomiial:

. apecles
Length of pitce
nia—atar gt lapgs end

FRNT N
b

. Depree of checklng, tot, Emd other defeczs that agsly o

the fallowing additional =easuremcats can be

Loe BnLiIe Zicoe,

Field Equipment

roy
0
o
A

a3

1. Hand compsis

2. Caming die

3. 50-Foot tape of string and one
chaining pin

4. Plot red

5. Go-No-Go gage (fig., 11)

&. 1-foot ruler or stesl pocket tape

7. Hypsemeter with percent scals
i, Sgople Forms
9

. For slath: Jacck's staff with attached

yard or mater stick #hd level

Transest and piaz lawousr.
Reacen ersertat:on 2f sampliag plands.

Delinemate the sameling planss.
Delirmate saspling planes and if

Sloge neast

cisibrared, =sasure fuel depth.
Determite size flass of bordecline
pur:icles. )
Mepsure JufE deoth and diacszers ol
pieces ever §inches,
cocld e measured with stesl sacket

Fuel death

Tenent .,

Rerard -ara.
Celineate savpling plane Eor counting

L2

amzll sarticles,

11.-=A So-Mo-To gege saw Lo
From /16 op LA2-lzoh

E Cuum,  Tut tAs watonsd
Fely rignt mng fEls amaeTs
Jimaned gt .



CALCULATIONS

The calculations can be readily processed by computerl’ und are also easy using 3
desk caleulator.  Sample calculaticons are shown in Sigures b2 and 13, For a ghven
stand or facple ared, €31l Lo the computatics susmary sheet As follows:

1. taizulate the average slope eacrecrion facter [c) using $lope corvreceion
factors fay each sampling phkane. Laok up the correction factors Inm table | or
compute chen by:

. (Perosm= aiopsil
¢ Jt "l 100 }

Mo slope correction i3 neadod for samples taken wsing the Jacob's =raff.

Table 1.--Flgpa correcbice featoen For sewdarcing wetohblnere
sk @ elope buily a4 Rariaewtal Loals

: CorTection ; Carrection
Slope 3 Factor Slope ! factor
T 1 b A rerzant o
1] 1,00 a0 1.1%
17 1.0 Fii] 1.22
20 1,02 ag 1.28
0 1.04 Q0 1.35
d 1.08 Llon 1.4L
1] 1.12 11 1.4%

i . .

—'Ir':itﬂ punching instructions and z FOATIAN zrogranm for casputing the invéntory
rasults arve available wpop request from rhe Northern Fovest Fire laberatory, Drawer G,
MLzaoula, Montane 593%01.

L3
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DOWHER WOADY MATOR AL COMPUTATHIM SUMMAAY

FREST: LGP ARTHENT - STAMI:

Formubed 16 cospute R4 feconms
. P64 X XadXsdake
Al {- Ea J-idch matwrinl: - 5—}]—_

M) Fveinch miterial ; wllbex gl : LI W - B
Zlza Toma f
cluss CEh #T e n & 1 a < Mt [ oacre
B -3 | gy |_ I | e | per | oW | sz |.2T5
-1 | e | f | zer | w8 | agr | sef | 22 |28 n
1-% dritt D J | gTh | ute | 207 | sp® | 20 | 235 11
id? far 3
tend | grgd | _Zr7 e | o0 | of) FO 228w
I+ Eottan | ph e fa ¥ 189 | fa? | LA PO |9 E v
o Sound U Fotean » TV + ¥V m | Gy T W
Total = ] » I + [f0 » ¥ = i&'ﬂ'lt
Eum of L+=ipch Humber AveThge
dipmarare of pletdd dismatar
Serand LK ; ¥ £.25 in,
Rottem - X7 _2 LF 5 dn,
Sl of duff deprhe: @ _ W2 ia. Eun.n-'! Puel dapthy : o 3 Im,
bhambsar abdecvatlone © o Wmbar chpervacions @ &
Aversge duff deptha ¢ /S S in, Avaruge fuml dopths - 4.7 in.

Flgure I, --Commutabion aymary akeat. Che Input dgqluga mre from figueee 12,



di senprataly far acund and TeiCen catcgeriss, To abraln weights or vwolumes For
cmrtain digmeter ranges (3 to % inches, for example), copute Zd® for the spec!ficd
Tangs,

&  rCalculate =he sum of dipmeters for 41l intersected pivcss § inches and lawrge:
Tzaléwiame sound abd rotren materials sepiaralels).

g rCzleelats the sun ef al?! measurements fa= duff deptn,

14 faleylate tomsfacre, wling formulas om the comsutation shesr (Ele. LF)L2T ¥
desired, calgulats volumes:

Za.N% v Lums DE¥ AT
Specibic gravity

Cubic Femt por agre =

1t., ©Calyulate average ciamezers af intersectsd pisces J inghes and lavger,

12, Cal:ulate average fuet depth pnd duff depth 3s che sum of =he depkns Eivided
by the aumber of measuTementd.

13, Aowendix !'I0 shows Row to calewlite needie ¢uantities in slash.

Wher inventorying large arcas char hold rany species it is pracgical <o use
corposite values and approximetions for dhapeters, specifac gravities, and narhorizantal
corrections. For sxample, a timber managenent and dewnded-dedbTis imventocy iR the
Northern Hagicn of the USDa Porest Service utilizes composize averags diameters, cor-
posite average aonharlzontal corTecthon factors, and bedc ipproximations for specifis
graviciss,

for the Morthern Regionm inventory, the formulas i figure 13 simalify ta;

1, Do po D.25-inch size class: o = 00933 poNe

2. 0,25- o l=inch size class: w = 1335 nodNi

5. 1- to 3-inch size class = w = 14,52 nashe

4. Ze-inch seund . W o= 4,606 IdiciNE

3,482 tdEoiNs

x
'

5. 3As-inch roTocen

w or weboht | comsSacre.

1 . .. .

ZfThe formslas incorporate zn ingigndfleart bias becazse a2, I, and o are totdicsd
sepazately, Suming n * ¢ oar fd? x o oover all plotz weuld rliminets the hiases: how-
over, this is wmmnecessatily trouh]esome.

L3



FURTHER APPLIGATIONS

[F pniy debris larger than J or 4 inckes in dlameter is to be {oweotorisd, the
Tirie initévdsct Téchniquee deoscribed by Howard and Ward (1972 and Ballew (19690 aight
L& moTe ppTepriste than tha plandr intersect method, aapeclally Lo logiing slash,
The 1lhas intersect method employs a Few long zampling plames; che slanap intersect
method employs aany =mzll saepling planes, IE debris Doth greater than and leas thas
}or 4 koches inm dbazecer mat be inventoried, the nlanar intarsect technigque is mars
officiont. Tha olanar lntarsect techmique ¢an alsg 2e coordinated with other measwre-
ments of vegetation taken on plots (for sxaeale, an inventory of timber volume).

Tho procedures in this Handbook can be applled co doewned debris in areaz other
than tho western Unitad States by sasuning orf measuring average diametsrs for che
throa size classss of particles. Avesape dlascters have been determined for sed pice
(Pimua restnosz), jack pine [Pinwue Bosiadigna], and ouk (Tegpcngt spp.) (Browm and
Foussopoulas 1974]. A convanlent methoad for esticating $lash weights of several Lake
States tree spacles has besn veported by Rousdgpoules and Johasom 19731,

IE Fire bahgvior 15 to be cathematically modeled using madels swach as Rotiermel's
(13721, weights qE other fine Fuala such as asedle Licter, dead gvoss, and dead Farhs
alsa should be determined by zampling or by exerapolaelag from existing infornaiion,
Sampling for quantitiss of grass, forhy, and Liteey Tequires métheds artheér than the
planar intersect techniqua [(USDA Foreat Service 1959: Brown 19464 Hurchings and
Schmautz 1869},

Because practical metheds of inventory have been lacking tm the past, accumula-
tiotd of downed fuel and debris have besn degeribed 'n vagus terma auch as "light,"
"medium,” and "heavy." Using the simple field procedursa in this Handbook, weight
and velwea 9f downed woody neterial can be inwventoried ta provide am objeccive biziz
for nanaging debris.

)
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APPENDIX |
Sampling Intensities

VeSEE AND ITIT LT SAMTL NG FLANEE

Sumpling nrecision ¢3n be controlicd B alterlng the nusher of plots wtd loogih
af sampling 7lanes,  As o gemeral sule, the more Josmed materlai onoan avea, the Ceear
The mueper and shertter the length of szmpling planes Teamited o achieve A given Jaovel
uf precision, Figure L4, based on average sampling variasien for musber af inter-
sectaons of O+ eo Leigeh ard 1+ t0 3-anch pavticles, zan Lelp in chassing mohes of
plats and :iergth of sampling zlanes. ‘The data for Elgurs 14 are fron mtay Stands of
varying ocmoositien amd dowoed debeis acommulacions Dnonorthesm [dade amd wessen
Montana.,  Cures for all =arerial under 3 Lnches in Jismecer would fall between “hoss
For the 0- to 1-inch and 1- co 3-inel classes.

feorcent errars of I0 percent or less are profably adequate levels of zrecizion faz
wssessing most fual zroblers, Parcent error L5 khe standard arror of che astirmace
dividad >r tne mean sstinate and expressed as 1 pertcentzge. More precision, such as
Fecwens orrers of 1D to i35 percent, -ay e desirable ot evaluating utilizatieon zrotar-
tial of fowned woody material,

Drecision 15 maxirmdzed using & d4ifferent length of sarpling plane for cacn sice
class, llowever, coensideriog »oth fisld effort and zrecision, it is more efficient o2
use the same plane lengek for sa—pling the 0~ oo J25« apd G35« %o 1-insh cliasses,

Thae Foliowing suguestiond will help Zeter=ipe cthe mst gfficieat nuober and Lengeh o f
Famling plan:s far a TIVen urgi:

L. Rapgard data frosn abewer 20 sassling »lares noar avea and calsuglare the cazii-
tion fer guiding furthar za=pling.

30
25

20

15

Percent arren

1

N 1 " L i L 1
Q W20 30 43 s 40 FO &0 90 e No

L ] .

Mumbar of sample points
Floure I{,==Percent arrord Sor wwmber oF perticie tATeprgdat<cns alows - o
12-fegt=tength fomplitg plaones related fo mumber of pample pointe fop suan-
cidigd af ght alash ond momelagh., Cepeent erpop g 100X (atmdand ervcr
af tha egtimgte divided 3y the mean satimate).



7. Far matersal larger than J inches in dianetsr, The sammiing plime should be
long =nough so that »n rhe average iaf least one jntersecelan oocuns with three-Ffourths
or more of che slanes, A large sarlling wvariance resules when nmany cered aoé recoTdesn
Far insarsections. om a2eas where yery little dewned mazarial exists, sampling planes
sho=td actzally be cne =o several hundred feet leng T2 prowide tospectable predisien
Wnere many sanpling planes have sere entries, other metheds such a: reasurssent af
length and deameter 2§ all ned pieces may he the west effizient nethod of inverntory,

I. The nwber ad length of simpling planes should e onosem 50 that for a piece
5i-m af iwrerest, Such as material over § incacs in d!greter, at least 337 £ 0 inzer-
sectigis occur over an entire sameled area,

IAMPLONS FRESIFTIN FOR SEFTE MEASUADWENTS
To achieve psrcent errovs of 15 and 20 gercemt wsing tWo-stage siwpling, oo =0st

afficiant number of aacondary samlirg mits appears to be thres Egr fuel depth and twe
for duff depzh [Elg. 18],

The data for Eigure 15 rapresent ayerags virlaticr fror simpling & wide variety of
foTest amd downed fusl conditions in northesn Idaho ani western Montina. Severdl Theu-
cand measurenants ware takep wling two secoadary sasple points Por duff depti and £hree
sacondary tarpla coints for fusl depth, Vegetation qualifring for fuel depth reasure-
ments included 8l dead downed woedy aterial and dead brash, grass, snd fordhs. The
data were subjected =g analysis of varlance for two-stage zarzling.

The numbar of sample plots regqubred to abtain a given level of precialan varics
ez ldarably ameng di ffarent areag. For thoesicg aaguling intensizies for specific
areas the mumber of primary sacple oeints in figure 15 could be adiusted up ar dewn
congiderably, depending on honogenelsy of the dead vegetztion sTeala.

1k
120 = # Dmad Fuel aepth

B Duft depih

Mymber of primary somple goint

1 1 3 d 5
Mymbes of secondory sampls peints

Tigewg 15, --Yuder of primary dand ageondary

gdmta vegdad 2 2ouiedm
—grgant ervera of 14 od 20 percemd Fon Fuel =

4
eCih ovd Aurf aepoh.

i



APPENDIX Il

Specific Gravities of Sound Material

Tha speciflce gvawvities in table 4 are based on ovendry weighr and aivdry voluse
and canm be used for calcutatiom of loadings.

Table A, --Szeed Pl marilty of Weedy mHoe
and bmawmahar Wteh bark arteched

L
T

oigcerer sizm cless (ga)

1Al A

Soeciss gy P Yo g WLy Tl s
Fun<érose pine .41 0.51 n.sr 0,53 Q.15
Couglis=fir .55 .45 56 36 51
Wescetn jarch A6 .35
ladgenols ploe 43 .41
Engelmann sprucs it .34
Subulpine fiT .41 .1a o
western redcedar 48 .33

-_—

1Y william R. Beaufait and Marlan E, Hacedy. Fire guapeification fov glivi-
cultural use, IKEDA For. Serv., Interst. For. § Range Exp. Sem.  {In presaratien.)

2 Hvewn [1972).



APPENDIX Il

Calculating Needle Quantities

Weight of needles can be decermined Ty multiplylng ratios nf pe=dte-to-branchwood
weights (rabla 3) times estimated pranchWwosd weight, The esktimates in Takle & ars for
yranches having all needles attached, Tha data ave baded on astimated af needles and
brancinosd from tatat Living crowhs Far trees between 2 oand 30 inches d.b.h.

Table §,.-Foligge-to-bromsiiged ratios Saged om cvenarp axdght

Smecims Hamezsr of branches ) ho, trers
: 0. eo 0.25-inch . N- ta l-inch : gampled
Wasratn larch n.7a n.4: 13
Ponderose pine 14.10 08 Ld
Western white pins 3. 1.0 3
Couglas-fir 2.19 AT 9
Heatarn hemlock 1.90 30 17
Engelmenn sprucé - 138 oo 4
Westarn redcedar 3.0t X 13
Lodgepole ninel/ b4 .31 3
Grand fich 2.52 b, 00 3

1/ pats by Fahmestock (1960).

Bus SowrsMuENT FRANTIHG BFregE, 14T8-: 777 J43-1F
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Headquarters for the [mtormouatala Poreot aod
Nange Experiment =Labon are in {gden, [Ctah.
Fleld Bracatrck Work Ualla are maintploed io-

Bolae, Tdaho

Bozeman, Mootany (lo cooperation wich
Moatapa State Unbverstty

Logan, Ttah o cooperstion with Ltah
Seke Cedveralty)

Mizaoula, Montake (lo cogperation with
Univeraly of Montanz)

Moecow, Idahe ja cooperadon with the
Lolversity of [daheo)

Provg, Ukahk (in cooperatdon with Brighem
YWoung Unlversity)

Repo, Mevada (o cooperatlon with the
Trniveralty of Mevada)
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Sug,. _cad MeassTEMZT Aas d FoliJw-ud
ta Imizial CordlTtioos REoor®
l . Poad ard Cowm Fople (RAREN I LRI HIEN

terleck f:we (Sl ET1"*3 ak rarfcaom wok-1em fuels EFy=oiz .0 w7

Leogse ThAal will Goer= if E-e FLre B=zznes larze. [ tSer oo -,

Agrg bran orp fosl Twiper &y . x spruce-fi1r stand ns=kt T o

1adgepaie nime srandt, Free Laintz ghou.d he golecrsc -

23 tyepe.,

Za Dead Ffuea! 182 meas prad alang w0 lines &7 oan oaagle 0
Aparads imatelw Al freioye ko F1a psints L ga-—- T
tyre selactad anowe.

1. Tmp farst Yime LS omads feoe LR geléedied pdict oan? oo
[3m (33 Fr_) adrswng Bl - pDe. Folicwing the tall.
rules, imtercepiks are EBaliied: C1LA9Y ard 15" B 17
the om fuarthest fram Lthe zoirt. - ta 3" im ther a.n
forthes®s fram the poink, Liktpr deptkth s mEasu-BI_ 3t
g2m ard 4m ¥from the far o—d.

[17. The second ing is sbretzred out at a &2 angig 2 =
Firegs and the tallw reseatea,

[w. e Sure to recard ke slcne aof che secand 1ince., The
s lape af khe firsk sho . 202 ZEra.)

c. Liwve Fuels Inventary

Live fuels are sampled atk —n= L -st thrae ra+wdomly selscr

maints for the dead A5 ST aAaT LovEnROry . Agailn, it 158 Zore

for gagh fuel type.

I. The far grd af the sec-ord e zecomes the ce~ter o7
cirglem wiklh & radiws 2f 23,8 ar %15 S, The diareter
of all trees gwer 7 Tie - g EzOrdaed Dy SoEcias,

II. The heigh: gf a E-ee p-ar lew repeesarttakbive aof t-s
starnd domimants is meq4z.rod ana raecorded.

I1l. Belect ¥wo painis arm t-w cLroumferencg,  of the D2
radius rcircle. across LR slope  ard W as Thes
circle from each Stibher, These poinbtd mecams L
canters Tar bkwpo cirzles S.&m ar 18" &' in radius. Al
the tree seed.ings ard =a-lings less Ehan 17 ZEH anz
greater than 1 . Lail st Zgowrted and  rEcaroes by
-1 Y. 1I- ¥ The pe-zertaze of tngse sma.ler cli-cles
cowvered by sShirubs 13 CeCa~ded by Specilen. Mo lo e
Froute wharbkleperry as & ="rap.,

[V, Estimsbtg and recorsa ke rean masimum hejghs for szon

sged] ilngs=saplings ans snracs,

Ref#r to diagram on back for clarification.
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IWaTra Tiv.d TCR FIFE 200T0As

As frgntline. an the gre:md oRservers, vaur mazar EETPENSIBIijioy will
be vo collegt field data 4angd mame f332rvations, This informatior we'!
B an gid te the Fire Manage-ent Cazmictes un desisians tegardiac the
stacus of the fire. It i3 essential that the information se as pecami-a
and representative a3 vau caa 2ake .,

FOR INITIAL RECOMMALSSANCE:

1. Derermine axact locarzan an UTM 2ap and airphota. Larry a general
park map and & L5° guad aof the arma where tha fire is reparted to he.
Takes the appropriate zirphotzo and grease pencil to mark in the lesazian
on the arrphote.  IE available, take 2 polaroid camers and phatograoh
tha fire lacarion from the air. Include in chis picture a part of &
meddow, stream, or rock outcrog to make iocatiom on an airphoto possitle
At 1 larer date., If you resain with the Firs, raturn the polargid
picture and airphota with the heliconter pilot.

2. Dwtermine the cause of the fire. Look for splral scars an tres Tops
Apar the origin, bits of splintered wood, or other indicaters of recear
lightning strike. lock for fira tings or oles of refuse (candy wrappers,
cigaretta butes, etc.] that indicats human activity.

3. Take weather reading with the bele weather kit. Record time, wet and
dry bulk temperature, wind speed and direction. BE CAREFUL with the
sling psycrpmeter, .

4. Gather samples of one hour and ten hour fuels, live nesgles of e
@osi common treea in the aroa, and litter and duff. Fill the tin sample
cins at legst 2/3 full. Keep needles and grass From berween che 1:d and
the can.

5. Takt a polaroid picture within the Forest in che vicinity of the

Fire start. Include part of the Zorest floor as well as tho tree zzunks
7nd trea reproduction. {if rou remain at the fire, return che chotos =it
the helicoprer pllet.

FOR CONTIRUED MONITORING OVER A LONGER TIME:

1. Take westhar readings on anm hourly basis from sunrise o sunset
unlens otherwise instructed. At a minimam, take readings whenever thers
iz a change in the fire Behavior. If (he fire is active at aight, take
Teadings then as well,

2. Take fuels inventory. Foliow the instrucTions with the Tecording
formz for boeth dawn-dead and live fuels. .

3. Record in the notebook the time apd weather conditlong whenever fire
behavior changes signiticantly.



4, Map each day's activity and estimate AcCerage increases.

t  [f the fire hacames active, watch for spot fires aut in Erant zf the
fire, From a safe distance. Lf the fire chreatens iz spread beyand aoy
predetermined Baundaries, eirner by direct spread or by spotting, <all
MG Fox i=mediately.

&. If a racording weathar station 1s sef up on the Fire, take fire
waather readings each day at 1400 Mountain Daylight Time and radio
resuita to 700 Alpha. Use forms provided at the wedthal scition.

Whilas camping Ln the vicinity of a fire, remsmbar that you are in bear
habitat. Keep a clean camp and sleep away from your fuod.  Hang all
rations in a tres at Lleast 10 Fesr off the groumd.
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focntion
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Tire of arriwval ak

Fagtepraphar knll No.

Frame Hos

Uake dupiicake rososd an azster phota vozand .

Concral Sits Nescrigtion (aspect, slope, position o slzps Jarrer, =id, or
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If the circucstanee of the opipinal ipnitica is still ohservable, deseribe:

L —— e —
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e

General Doscription of Vegetatian:

List the tree species of the 1

2.

moediate zToE In

Uabitaz cype

arder of abundince: 1.

3,

T —

Deseribe shivboy and herbacecus conditions including species, relative gower, percoon:

dry matuvial, whethcd the plaars are grawing aciive

Ly, or are dormant, elc.

. PE— ]

rom—

Hore souples tpken foT identifizatian?
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Papcly wealner reas i

yn
L

Doy lealls

w b, depression R.E.
1 ' - T - e
lpagyls Sehavior of Lire ard types of Zucls Selng baroed:
LicorwgLal'alee 4 5i-mirua. wiibl L LT, Ll s
(mate Curlicaps rorotd on mianisd phofs oroovd) .
Hoewly weavhey rexdinns:  Time noy Lelh - wer bulu

W.b, demTession
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MATIOMAL PARK SERVICE
FIAZ SiTLAT'ON ANALYSIS
FART I, CURAENT FiAE SITUATION

1. FIRE # & MAME__ NPSUNMIT___ _ 2alse
ta] DATE; i ! b} MONITORED air, Inokauy, ar seana? {girsle cne)
2. FBWS;
Lead
FEWS:
Traineg

3. 3 FIRE SIZE ___ ; 3b) DATE ___ TIME ___:

3oy ELEVATIONAL RANGE a3 T ' R » Sactlan{s) .

4.  VEGETATION TYFE *»  4a) FUEL MODEL S
[of araa bDurned) ol area bBumad)

R >

¥ %

5.  MAP-ATTACHII [indicate fire parimater and tug! modsls In ithe area: alsa indicate
points whera weatherflre behavior readings ware taken and use a large amow to indicate
whaie 1he dally lastes) rzte of spraad (recorded in Sc-below) was absensad).

&. FIREACTIVITY
Ga) Relativa [mgnglty:

&b) Daily Rate of Fire (Srowth: ____ arresday

6&) Daily Fastest ROS: Dlraclion.-H, B, or F (gircle gng}
Fual Madal Compass diegdtion

7. PROJECTEDFIRE ADTTTY
7a} NFFL Fuel Model{s) in Dlragtlon of Sgead:

-~
-

RovigEn 1204
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TR Fagiars ta AMlec) Fire Spread;

-
ars T3l

7o) Foracasted Weather (1-5 days, spocify rumzar of days): attach fprecast farms. . .

7d) Frodicted Fire Bahador {spaclly number of daps):

8. THREATSTOMNSTRAINTS
84} Lifa or Praperty:

8bh) NMaztural Resourcas:

Be) Cultural Basourmss:

£d) Management Baundaries;

Be) Threats 1o Exceed Proszrption:

3. Smoke hovemant;
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15, AR RCONITORS [FIRE 3ERAV 2R WEATHER SPECA 5T BED SAMENIATIONS ?
1ia; ClpsuresEvadualions:

130 Haoldirg Actians:

19g) Manitarinp Frequancy:

11, SPECIAL CONCERNS QR COMMENTS:

12, HARRATIVE (OPTIOMAL] Use back of paga
Allach prescribed natural fire data shee! {paga 4), phalepraghle kg, and weather torecasy,

13. PREPARED BY: Cate: Tumg:
Load FEWS
Oata: Tima:
Trainsa FRWS
NO CHANGE: Data: Time;
Laaa FEWS
14, MANAGEMENT ACTIONS: (if applicable)
HEVIEWED BY: Cale; Time:
PFMFEEYFMD)

SURPRESSION RESOURCES ASSESSMENT

15. Mearest Available ICSR/ICMRA:  Mame
Heme Phona Wark Phone ©n Fad Sfardse?  YesafMo [cirzig)
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16. PRESSAISED MATLURAL FIAE 0ATA SHEET
FAC o B NAME PARK ENE P
0500 CECQ 1700 1260 14037 5800 1854 2030 | by FUsiMobDEL

K Thy Che

Cale ——
' 1

|
|

Tiene

Lacatien
Aspiet
Sape

WEATHER
Tarmp, | I

A.H. ]

Mid W5,

Wing Qlr, [
Shading I I

EUELMWASTURE
1 hr. [ 1

10 hr. i |

100 hr, ]

Llva

EIAS QEHAVOR
Modal [

Cirartion . |
ke, TS |
Fra, ROS

Ohs Fi
Pra. FL [ |

HIA

-
I-I

Qraughl Ingic:es {BI, ERC, Ka0DI, 1002 hr, atc) ! -
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PART il

Fark Fire #Mare o

17, Fire Jituation {including muliple fire sroblams):

158, ALTZEMATIVE ACTIONS:

HOLDIMNG ACTICNS
A (N& Actian)

FJRTHZA ALTEANATIVES MAY BE ADCED, i ReCessdny:




SSCM ALTEANATIVE ASTI0MS:

SLPeg

L]

Allamative __. .

Alternative ___ .

Altermathve ___ .

Allarnative .

T — —— T . T

FUATHER ALTERNATIVES MAY BE ADDED, T necessary:
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22, Maragemen! Cinslrainis Fram Fica Maragerenl Prae:
21, rroecied Conainmant3upprestion Nagds/Cosls:
Allernalve Allamathra Allarative

I I I

| ltam oS! | itam Cost | | tem ot

: | '

I | ;

I [ |

I I I

1 | I

I I |

| h !

| I I

' I I

I I I

| ! |

| | |

. | ;

| | |

| | |

I | I

; \ 1

| I ; |
| | [ !
I I I ;
| | I

TOTAL COST
) Aligrratve; - —_ —_—

g5l Complegon Time (days)

Esl. Fire Size at Project Complation (azres)

Hemairing Unzonfained Paimeter {9%)

£2. Preler-ed Alarnative and Ratanszle:

Avach mag ¢! Lisg lar ¢ach aligrnajwe,
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WILDLAND FIRE MANAGEMENT

Claedeline

TN ;E;?:r cJ
Eyhiind 1
I
Prescribed Firg Cootplesry
Alnagement-Tgeired Preseribed Firss (Prescribed Byms)

Complexry Slememd Bating Valus ] Weightmg Faciar Towl Seore

. Putcatul for sacape, g

i Yihica i nyk. i 1%

3. Scmoka/air qualicy ¥

4. Tresrmegs odbyes Tives, T

5. Fualt'frm babsvior | 3

6, Firs distation. l s

7. Iymition methods. 1 ,

8. Manapeownn bram sire, 3 .

TOTAL PROJECT COMPLEXTTY RATING |

Prescribed ¥attiral Fine
Complaxity Elemen: Racng ¥aloe Weighting Factor Tawl Seore |

1. Potaatinl for secaps, 10 :
L Values arrisk, I |
3. Smoke/air qaliey. T ‘
4. Foulin'Erk Babpvicr. 3 E
3. Fire derstion. I

TOTAL PROJECT COMPLEXITY RATING

Prapaned by (PBE, PFM. PMC)
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FIRE SITUATIOMN AMALYSIS

Tha fire situation analysis {FSA) is slandardized Far Naftional Park Sarvica use and has bBeen
broken miec Pacs | ard it Part |, whigh .5 preparad by a FEWS LI, is designed for uge .o
routing monitoring af srescribad natural fres, N decumenis the daily fire situation, makes
focecass for upoaming fire activity, and decumanis [hat the daily fire situation coos not
@xcaed that which has bean specifically appraved by the Suparintandent in the fire managamani
plan.  Farl Il, which will ba praparad joinlty by the FBWS mndiar the FFM/PER/FMO ara
other factical exparts as nesded, will be prepared atang with Part | @1 the beginning of a PHNF arg
thergaflar whan a naw threst or cansiaint, refarenced in Ba-8a Part 1 is idanfitied, or when
incraasad holding astions in 106 are indicated; or whan tha fire managernent plan and prograss
af Ihg fire or ather sifualions devalap which indicala (hal g differant management sirateqy is
Apprapriate.

Fartz [ and W are initially apprevad by the Superintandant in ardar 1o daclare that & naw Ifrra is
tz bo managed as a PNF. Thergater, Part | s pregazed by an experignced PFM/PEB or FMO
specified by NPS policy. This individual then complates and 5igns block 14 of the FSA, part i,
spacifying all managemen! actiens lakan during fhe last bBuming period and aclions to be faxen
during 1he next burning peried in order o camply with the park’s fire managemeni plan. Tha
recammendation of whethar ar nol ‘o carry the PNF inta the naxt buming paricd as a PNF or i
acivala Part || of the FSA i3 documeniged and approved on the NPS-PNF Decision Record, This
FECOrD ramaina on the Superintandent's desk threughout the PNF seasan and is ypdated aily

By the FMO. Part |l ig alweys approved by the Superimendant on tha documam ilself, since
Pan I legally decumants a change in managamani slraragy.

Shoukd additional space ba required for ey FSA mpuls, he back sida of sach page shoukd be ugar
fer cantinuatign.

INGTRUCTIONS FOR PART 1 {CURRENT FIRE SITUATION)

Part | Is a very impanani managamant 1oal. s usatinass depands on 1he guality of wark by ina
fire monitor (lire behaviorwaather speciatist]. The infermation collecied and compilad
provides ihe kay link batween tha firs and management actions. It is sasy to misinterprat the
infent of a simple catagory litle: lake Whe lime to se2d these insiructions carafglty 5o thal
managemenl [at 2l lavals] will racelve the compiate pictura. Turn he page ovar and wrete gn
the back if the space provided for any pacicular elamant is inadeguate. Do nof lump twa or
threa days of Information onto one form. It any antry on this FSA does not appdy 1 the fire heirg
analyzad, place an NA in Ine approprlate biank spaca; this wil ansure that @l elemants af thi
document ara considared.

1. FIRE # & NAME, NPS Unll, and monitaring mathad arg telf-axplanatany. Fill in the dae
ol the rocennaissancesreport, Cauga of ignilion: lightning, natural, unknown, human.

2. Write In the name of the Fire Bahavior Waather Specialist (FEWS) ang e aszigned
rainea. Tine lead moniar must ba at least a fully qualilied FEWS ;. The 1anea mandor mig?
hava siceesshully compiatad {he Iraining course preraquistas ang May Use this AsSiGNMent 13
fulfill the job axpanence prarequisitas.
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3. Ja--FIRE SLZE - Calculale in acras using a dol grid, penmelor lakles, 215
Jb--Entar the date and 1vme whan the firg 5128 was delacrinagd,
Jeo--Enter 1ha Righast and lewes] alevations at which *ha firg has turned,
dd--Sive legals: T (lawnship); R (ranga); and Sectiens,

4. VEGETATIONFUEL TYPES - Idantity tor aréa burrgd. Use a soreamional idenliicarzn
gystam (i.e., NFFL or MFDRS, elt.).

5. MAF - A map musl ba inclydoed with avary submission ol the F3A. Oufline vegatal'an or
fugl model 2raas both within and argund e burm. Complataly ‘abal angd date every map. Jse 3
farge arrow 10 indicate whare the fastest rate of spread was cbhsarved. Lakg! lacaton af firg
waatherbhahavior data readings 1hal are recordad on the Firg Data Shaal (page 4) wilh Jabels A,
B, C. D, awz, on bath tha map and tha data shest.

B. FIHE ACTI¥ITY - The Imant of this saction is 1o summanzs loday's "obaanved” lire
acifvity,

Fa--Aalative Intansity - Usa an adjgcive niling yyslem; la., smaldaiing, crasping,
running, torching, crowning, spodling, Descrde Mo all luel modals presanl.

Bb--Daily Fire Grawth - Caleulate from lice posiiontima maps endfar by lire
behavlor dyatern analysis, uding observed weather data. This rale ¢! growin should beé gxpressed
43 BCres‘day.

Be--Crally Fastest R.D.S. - Record the fasiest rale of spread (llnear) abserved dunng
the antire day's lra acifvity (chaingthowr), Circle the direglion of Ihe fire spread (heazing,
backing flanking), Also list e compass diraction of sprean; ie., NS, 5. NME. Indicate the 1yp|
madel Ibrough whith the fagtast R.O.5, was obsarved.

T. FROJECTED FIRE ACTIVITY - The Intant of 1his sectian is {0 hava the fira manitor!s)
obierve and amploy Ihe kay varlables that influence tire behavior and (o pradict fire agtivily.

Ja--Fire Bahavior Systam (NFFL) Fugl Modals in Directlon of Speead - Discuss the
pradicted fira actiaty in |he venous fugl modeis thal are going 1o be involved a3 1he fire
gpreads, |his will roguire mapped lacaliong ¢l the luel models peasant in all diractlons of fir
spraad.

To--Factars Ihat Alect Flra Spread - Describe baeriers and deterrenis to fire soread,
a4 woll as lactors that arg lkely to Increase fhe spread. ie. barren silas. fusl changes, lscal
wealher pattemns, &1c,

7e--Forecasted Waathar - Obtaln bong range (1-5 dayl lorecast. If possible. Spacify
the fype of forecas) recetved. Regques! spot weainer lrecasts ke limg pericds of known of
axpacied sigmficanl fre dangar and lor timas &f any Iocally absarved changes in wends, e at
the hira site which could increase fire activity. Atrach the wealther farecast form it received,

fo-Pradicted Firg Bahaviar - Predict fire asiivity for the next 1 I1g S days [(Spacify
the numbsar of days}, given currgnt fire positien and ferecasiad weather, Fredm! 1he acreage
growih axpacted in the naxt 24 hours and dispiay tha expactad growth and firg shape an ke map.
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8. THAZATS/CONSTRARNTS - Addiess 1hreais and Conskiamis idantifiad n e naks Fra
hanzgemant Plan. Specity both pateemiar and actual sheears,

8a--Lite or Fraperty - Erisily Jescribe threars o visitors as weil a3 1o firg moolors,
firgtighters. @1c. Threals o conslder are reducad visioility, localion af rgads, “ajls, rangar
station buildings, facal land ownership aer than NPS, sto.

Bb--Malural Resaurges - Briefly summarize 1hreats to rare. threatened, ar andargarad
SpaCies, sCenic wislas, watsr quallyy, eic,

Be-Cultural Resources - tdenilly threats o sultural andfor archegolegical resources.
Indicate whelher the persans responzibie for pestection/managemen) have besn nalbied,

8d--Managemeont Boundaries - Deseribe tha proximity of iha fire to any management
boundaries. Do ndt Simply stata that thare is a Boundary and than describe it; indicala now far
the fire is from 1he beundary(ies) angd gnticipatad arrival fima, i any.

8a--Threals lo Excesd Prascriplion - Parks mus! hava spacific prascriptions for
prascrbed namural fres. These are specified In the FMP and must eontaln firg canditlan
indiciex and fire behavier parameters fig; FL, ROS). Indicaw it thesa ara Brely 1o be exceeged.

= SMOKE MOYEMENT - Dascribe ahitedes containing smoke, ditection of smoke Movemant,
relathve dansity, calor, presence of invarsion ang timae of Ifting (il it cocurs). H a highly
scanlc of popular recreational area s being impacted. described the ime and ax'enl of

visidity raduclicn, Also estimate |he snoka concantration and probable imMpatis on neary
owms, cilles, oF olhar imporiand targels that arg |kely to be or ars being affactad oy smaka.

10.  FIRE MONITORS {FIRE BERAVIDAWEATHER SPECIALIST) RECOMMENDATIONS

10a--ClasuressEvacuations - Adviss on closures andfor evacuations: include traits,
buildings, roads, recraation ar wildamess areas, eiz, Alse recommend the nasd far salaty signs.

10&--Halding Actlong - IF fire warranis & hoiding action to maintain the praseriptian,
piovide the justification based on 1he current siluation and pradicled fire Bahavior, |ndicate (he
gxtamt of the proposed action, i.a., nadural baciers 1o be yEod, length af ling o be cut, 8to.

1{c-Menfterng Fraquency . Indicate how oftan the fire should be maniiorad on gilRE,
glven 1he curmant and projected conditions. Distinguish batwesn alr and graund rasgnnaisiance

frequency.

t1.  3PECIAL CONCERNS OR COMMENTS - Siress tha points of Langasn in ihe Fire Siluatian
Analysis et only ground monitering can provide {i; langth of active fire perimeter, number
ol acrez burned. erratlc flre bahavior. thraats to safaty, reduced visibiliy, futura meandasng
réquirernents, etc.). Suggested points 1o address are Mraats to safaty, reduced vigibility, futura
moenloning raquiraments, of specific local cancerns such as land siafus, @,

t2. NARRATIVE (OPTIONAL) - Use the dack of the page tor atlach notesi to tha FSA to recars
infermaten that may be of inlares! and far which space has nol been provided,



Page 13 of 14

13, SIGNATURES - Beth fire manitors (leadtrainea) contributitg 1o the Part | analyss
should sign, da‘e, and time the submssedn. Refer 16 the NPS Presanbed Fire Qualiications

Sy stem Frew Chan and jobr complexily analysis far appropriate staffing levals. A "ne changa
sighaluse is ophonal and cam ke anterad by the laad momtor when and il there aca ne significant
changes in items E-11 of Fart | rom the previous day's activities: the use ol 115 signaiure
Hlock sliminates ke need for duplicallen associated with the comptation of this dagament,

14. Tha FFWPEBBR/FMO has (he responsibility for ansuelng 1hal the FSA is properly
camplated aach day and mus! sign that it has baan reviewed and Is recommendad lor approval.
The lina oflicer |5 the Suparintendent who bas the ultimate responsibility far authanzing the
appropriate acllan(s) based vpea Pan | submisslons, inctuding a daily astessmant of availapls
supprasslon rascurces. The Suparintandant signifles accaptance and approval by siqning the
Daily Qegision Record (MPS Farm #__ ).

15, The FMJ is respansibla far designating a IC5A or ICMR, whichovar |s most apevoprizta,
ba each PNF far conlingancy actions. A copy of the FSA Part | {and Fart |t if changed) should ba
sant (o the incldent commander {fC) designate daily and, it necessany, this indivldual can be
placed on paid standby. [deally the designate I can and should bg tha PFM OR PEBB if ahe is
gualifed far tha G job funcilion,

16. A Prascribed Nalural Fire Qata Shael (page 4) should be included wilh all "at scang”
PECCTINAIZSARGE repoNns, The hours Wshed across the 10p of the form are only suggested dala
collection tlmas. The actual frequency is dependent upon the flee and Information requirements
ol tha NPS unit, Actuat manliaring fime for each data collection polnt |s recorded aler the dala.
Tha * at 1400 hours indicates Ihe recommanded time {depanding on a units time zone and
spacifle neads) at which FSA data should be czlisd intg Fire Digpatch or 10 Ihe park *Firg
Sontacl®, it i a crilical fira data sallection tma,

Location Kentflers (use leters o [3antlfy paints) on the dala sheel: maks Suré tNase
data labels cormeapand with paints ldendified an the mag.

Tha daia sheel has space lor lisling prescription elemants. Include park-spacilic PNF
prescrplion(s} for a8 many fuel models as applicable: three proscripiiont can be listad
In the spaca provided batow the fuel model numbass (Fire Bahavior Syslam-NFFL),

A phategraphic hﬂ-m bo raquired in iome situatkns,

INSTRUCTIONS FOR PART [I-- (HOLDING/S URFRESSION CONSIDERATIONS!

17.  FIRE SITUATION - Brlefly describe the singla or mulliple lira pratlems, smoke
problamns, firg load or ather situalions . Discuss the availability of suppressian forcas, if they
are indizaled as needed, and thalr locaban H known.

8. ALTERMNATIVE ACTIONS - Dascribe the hokfing andior fire suppressian altemativas
which may ba used to manage tha fire sivation. This discussion can include ng aclions needed.
seecilied haiding actions, or a combination of contral, confing, cortain sirateguas il suppression
i5 calied dor, Any af these may involve gnly a parion af e lire parimener,
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19, DEGISION MATRIX - A narralive anatysrs of the effec's a1 aach allarnalive Marigemen)
2oHan Gn park values. In essence. you acg anzlyzing the anect of tha actn and et 1he alfec) g
Ihg fire. Address only (hose valugs which arg grivcal 13 1he saleation of a desired alednanye,

Je Lrigf ana to the pointll

20, MANAGEMENT CONSTRAINTS . Fefer 1o tha park Firg Managemant Plan for Iha gara-al
managament constrains (a.g.. public safely pootactian of fealyras and resources, resloralcn cf
nalural pracesses, afc.). These may be distad on a Saparaie shaet or Simply meleranged 1o e
park Fire Management Plan.

21, PROJECTED HOLDING/SUPPRESEICN NEEDSTOSTS - Estmats neecs and coss of the
holding er supprassion action (a.g.. contain, confine, contral) for sach alternative, List by
broad category, genaral consideralions such as aireraf €aits, personal sarvices, major
aquipmaent acquitilianr, ato,

22.  PREFERRED ALTERMATIVE AND RATIONALE - The salection of the pralerred atarnaive
will be based upon a refativa waighting of manageman) canstraints from \h& firg plan and the
ImMpacts of ine various alemativas, The abjecirvg of this process is o manage the fira prablam
wilh the laas! Impact an park natural and cultural rasources. This delerMinalion raguiras "rese
faspansible for making such decisions 1o undanake and documant a FrOfBCY reviaw similar i
iha requirad under NEPA,

23. Sigratura{s) - of PFM or PBB and others wha preparad 1ha FSA.
Reviewed - signaturg of any designale discussed in fire rianagement plan.

Approval-the Supadintandent myust sign tha FSA Part Il sach fima It i charged Lo
reflact naw managament siralegy.
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RETLUEM OF JELECATED AUTHORITY

Tanagement of Thaé

having pretec:ion resporsinillzy fer

o 15 mutgally agreed che oblecrivaes
Lhe Fles

whe lapd an which the firg i5 ‘acarced

and managament direccfon have mess e o

Team [t narceby coaleased gffeccive

iNCIDENT ChLnMaNDER

AGENCY LIKE QFFICER

TTHE

ASPEMDTY 2

Flre e the agency line =£f:.-.-



LARGE FIRZ MAaNaCEMENT
THE 3RIEFING aND DEBAIEFTNG
GF EasT IOWE FIAE TEAMS

Fira Vame __ Ageney

varce Easc Zorm FTice Team azsignad

-

The Jollowing are guldalines for agency and Easc Zone Teams for cthe ordesisv srim. .
€ fire suppreasion auckoricles. The guide 13 Ear che assucpclom 4nd relesse -t
tnecnicg Twerhead Teams >lus a checkliss of inforzatice and daca the racsivi-:
agarcy need$ To poevice. Some (niegmation will ba in writlog and some will fe
varhal.

L. The Taxlng Ower af a Major Flre by an Eazt Zone Tomm

A The assuzpclon of a Jice by a ceda ausc e a3 2zooth and ortde=ly ax
peasible. Ic musc be rexezbersd that the lecal ageccy <mam is 17 RLEE
uatil afflclally released.

B. Ordering agancy should specify sxpectad clgs of arrival and expecsed size
of taxeover by Sadt Zonw Teand.

. The East Zona Team Encldent Coamander should contacs the local agensy
dlapatchars .n advancs and arrange for: (1} expected supporzed soi7c)
igcation of llne afflcer briefing, (3] tfransper=aclon needs.

O. The srdecing agency should do che following prior ce cha atrival of ooz
Eazr Zone Team:

L. Pecermine lncident bage ardfev camp locakion.
2. Crdey Firw camp supplies snd Llaicilal basic supporz ergasizuzion Sic
the fiza.

3. Ordar ar maka ample jupply < topography maps, bage maps, =02,

4. Datarmine transporcacion nesds of Eaat Zome Tmam. (Frem agdericgz
agancy ta Eira and on fite #ce.. wocl)

5. Datermina lime offlcer Yriefing tiow and locaclon.
€. Obtain necessary infermacios Ffor llnw ocfficar brilefing (sea below’
T. Jrisr communiecation cache,

B. Derapmine Resource OJrdec Flow and how Expanded Dispacch «ill e
facilicacad,

T, Order Razauprza ARdviasp

1. Condlder Mabile Fhons APREnbEtY
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Frisrities Fap concool

Lacal wnusual fire babavior and Firm hWlgtary in acea of Efpe

Finercial [[aftaclons and conacesince

Legal cangldecation (cucrenc Lnvestigationz Ln acclan:

Fre attack plans v ng

News madla relacions

FID prganlzaclen - Rapore co Incidenr Commandar
* fEPOCrC o agency JUpervisor

¥nown local safuty hazards

Possibllity of Evecuarlon. contaet (1) Lecal Aurhscity,
{1) Deparcaant of Enargency Services, ¢33 Shariff,
Lzcal policical considerations. accicudes af local Tesider-a

Contracting Gfficar assCgned
Pay rules peculiar to agency
diher agencles on fire
Agancy lialzon

Transporcaciog Eoutes




21 ALy QOperaslons
a. Alrrankass assigned
b, cEfactivaness of alcrankacs oo date
. AlT Attack Sup. - XNams
4leparc
Telephoma

d. Calicoptars af3igned

Fa
Fa

Ferfeccel oo £lrve (penesral]

21. Equipment on flre (general;

{Exact nuzbscs, neass snd ETAS provided L5 avaliabia)

24. Supply syatem To be used (local supply, cache, precedwies)

79, Land Srarus

246, Phvsical condltlon of sgeocy ¢verhead beam

2T, Agarcy perFanoel avallable (condliion)

8. GAehabllivacien palicies {anything che Ceas may need o koo
about

M. Escipated tima when the East ZTone Téad will assuma command

1. Closest oedlcsl facilitisa
Clozesc burn cancar

Local Tncidenc Commander Arieflng - Eadt Zoma Flre Tean wil] Be briasfed &
local Incidenc Compandar upen arriwal at fira. Easat Zonw Team snouli oo
asaumw caspensibilicy for tha florw uncll thay are Chevoughly belefed 1ns
comfortabie wich Fha sltuation. Booh Incident Commanders Wwill determioe
exact hour of command changu. After briafing, funceloms will stiats
phasing inra thaic areas of respanaibility, but will not aszume canTYaL
uncil che predetarmined tilae. Agency Teas omy concinue to wore oo fise
rarlous funcrtions depending upen physizal conditionm and Line Cflizer’s
dizecelon.

cr %

[t
H



kot
'

=1

11.

L2,

13.

Td_

Maz of Fira (Sas: a‘Jallablﬂ—‘—-—-—-—-_______________l_

20 oAF grarre -—
—

Tpread - fipg behavigr

Puels ac f:irg -
Ahead of fip, -
ANEhot mgipgsg
Lice heig (N maps
Hatcral basciaps
—
=#dchar foragass .
-
Ineidaene ﬂdstfﬁlmpfstlging ACea Shomg .
E5tabl[shgd -
Posaibly
Splka Zampy -
Alriankar ifectivenass o dace
Hazardg {aiccrafz Foapla) -

Accesas Fraa CEEP to Ilne

Ived

Fersonnal ang Aquipuant ardareq {oonfirm informacioy Faoginy
AC Line afficar briefing), -
Fhoros Yasy ne.

Hellspop apng hallbaca lacaringg (Use map)

Commupication BYILAD la uza: Radin

Telephane




Hobils phane

1§. warter susllabillicy

19. Camp fira protecclsn

Crash fire procecclon at helibase

Mgdtuge ArTAnZaTenki

79, BRaview of exiscing plans for control im wilece.

21, Smeke cnndiclions

27. Local poil=ieal [zaaes

23, Any securlty problems?

26. Ovechead go Line (Hames & locablen - purs a0 zap)

2%. Gapy machine in camp VR ro

1i1. Helease of an Eazt Zoos Team

LR

Ealwazs af am East Zome Tesx L9 Sasically che tevecze of “ha above., Caza
acd Tiza auzt be approved by Lise OFFflcar or Chely gépresentaci e, z
mist be as soon 23 posgible and local flzw Cean meabers should o2 assigizes

and start working with Easc Jona membars at che predecarmiced time. oo
Fire Team should te aff 14 heurs prier to accepring resporsibilizy of o=
Eirae.

East Zoom Tews gheuld start phasing-ia Agency Team as soon 3§
demobillaacion hagine.

Espt Zone Twam sheuld oot be celessed from the £ire uneil:

1. Flrs oarezgesant sctivicy la ar tha lavel and #orkioad a local Eits
caam can raaacmably assame,

a, Firea muat be cortrollsd.

L Mont mll 1ins crew deabers rteleazad chat are nok nesced fov
patrel and oop up.

. fata fire camps shut down, raduced or io che process.



III.

a Plasnizg ection Zhief T3y prepared & eough copv of §i-
acd ra¥raciva.

[
LI
1l
[

[

[

9. “inance Sectiom Chief should kave zoer all xrmewn ficarce
praslems tesolved. Make roneacs wlch agepcy budzes ard
Iinuncial personnal and sclenm: =hem 2-1 davs befare :loserz;
Fe 1oxuve 3 smooih cramsicfan.

re

fesource rebab work conplecwd or dome to Agsncy sATisfact, e
g. vveshaad Tatings.

. Ficance jeccian and Service Seccion Chiafa may -ave =3 sziv Lorzer
reture fo local Agency o cesolve probleos.

o. FiTa tmam should 'f'..ﬂ,".-'ﬂ c.osnd dabri‘fins saszlan ;'-,Ei,:”_- g mee:isg diTo g
Ageney Line Sfflecer.

m

Lixe Offices and Iecevagency Evaivatieon Temm shauld debrisf Fasr Toce Tuam
ane prapace avaluarion Wiehin 10 dave wfcer telaace.

Icems to cover:

--  VUsing Agency should give bean writtan pacformance avaluazior -
&, Ware objecrives mat?

3. Fafety.

b4 fosss.

5. Oursranding or pear pecformance of [ndlviduals and cpoews.

In the evenc 4n East Zons team {4 avalgned to a fire and tha abewve FTacedived
cdnnot be followed due, the assigned tean Tncidant Commander ard sheir szacs
wi.l wark with ossbers aof che cilog Agency [n ebralnlng the necessacy
informacion o oake tha transicion perfods affeccive and organized,



Name wnils wdte

FIRE TiaM EVALLATION

tThis foymar Ly uged a8 a guide for a fleld evaluailonm om zm accive inoLdens -2
deesd net rapredent the final evalvaclen Fo che Team wnen che assignoenc ts
compleced. )

L. COMMAND STAFY Tes o
a. wiich of £RAe Sollowing posltions are £111ed7
=l Reasauree Adwvlstore » How many

Firw Trnforzation 2fflcer - Hew many

] Hesource adw)zap
(3] Are chara oubtside Azencled on the fira?
(b) How many?

{a) Doey Eegource Mdvigor actend hriafing sessions?
td) T3 che Resource mdvizer funecloniog wffsctively?

Ly S5afety Section
(a) what posiiions ara E{lipd}

Safecy Qfficer

(b} Is che Safacy Jfficer working both an che line
end in che canp?

%) Fire Infarmaclon

(a) Was o Clrw Enformation crganizaclon wacablished?
[f yaa, on ravarae side, provide che following infermaroe-

(1} Was che F.I. organizacion sccivaced soon enavgh?

(2) Was che F.I. ovganizacion scaffed adaquacalyi

§£37 Beps sdequics communications eatabllahad?

(%) Did you chyevve any problema? 1L yem, what were chey?

3y Did the F.I1.0, work clossly with the Incidenc Comzander?

APPEWLIX C



£,

2
m
LI

APCAATIONS SECTION

a. sra Chere encugh suppayc peagivilens s¢ the operatien
saceian ¢nief can wEiwceively manags the {irs in
accordance Co the Zlpw Offdicersz objecclvas, {8 not,
which posiclicna ware Lacking.

. Ave nersonral gropstly slatdaifled For the poxiciens
Beirz Fillad?

G, AT perisnoe]l adaquately squlpped for thelc axslgnmsants?
d. In air attack coordinased with ground aztack?
e Jgas mach tC0cike Tesaws=ask force leader know whao chairs

Divition graup suparyizor ie?

Dond wach strike seamstask force leader kroow who —hels
CpeaTations JesGion Chief (37

£ Coes pach Divisicn group supescvlsor know sho the
Division group supetvisor on each side la?

k. Does sach Divislon group supscvlaor kKnow che physlcal
boundaries of cheir Dlviaion?

1. Dces sach Divislen group supsevisosr knoev zhe plan fay
rhe adjeining Jividlon?

|

Iz thete an ade¢quace pumber of peoapla Iim alr operations,
iz the cperaclans secclen chlef awara of what is gaoing
en in che sacclend ———

k. Ia cha ALY Suppaee Group Sup./Alr Opa. Eranch Director
invelved En foymulaclion of plans apd attanding all ceam
T TH X —_

1. Ate alr restrictions in place?

@. Have 4it Testrictiens bean Teagquestad?

PLANNING SECTION

a. Ars there snough supporc poaltlons to adequately tun all
phases of the plannivng <seganizacien? _

. Is alr BEecon available:

1y Flxed wing

23 BRetary wing




. Ate Fleld Obgervers being ujed? —
d, Jo “hay have adequate trandporsecion? —_—
a, wn thay have adeguate communiceciona? -
£. Is the Forcas Scacua Board syacem being caed? —
- I7 an adequate map avallahle for bmgs camp display? _
o Ia an adequr-e organizazion display board poscadr _
{ i Plana pradizting Eire spread? —_
J la che Flanning Sacecian pieoparing Clve suppresxzion
strategy recommesdarionst _
x. Iy tha Sirvacion Unlt Leader used as ralfisf Plannlng
Seetlon ChieE? _
. Are Field Thsersars reporclng oo a fixed schedula? L
g. Ts eka Plannlng Sactlon proparly squippad? _
. Ia the 2lanning Sectlon laygur adequata? —_
o, Is a talephone avallable? —_—
o s a celecopler avaklanlas? -
q- is the radis coamounlcarisns avstens adequace? —_—
£. I che firs waachar available to the Plenning Seemfan? __
4. Ia the firw vaschar available to che Operatlon Sacclond
ACTION PLAM
L, 11 plan cooplece? —_
h. Has che Cire bean proparly subdivided? —_
= I3 cha proper tims maquance a parcrc of the plan? —_—
. Ocas the plan have propar genceals? (Lina raporta om
PTograas) —
L I4 che plan realisclc, can it loglcally ba scconplished?

o

woud the plan allevw For flexibilisy?



g. Ts thace pre sof tizes for plan cpdating? _
T Ave belefing sessions held at proper cipe? —
i. Is briefing Lnfeczazlon previded adegquate? -
! Ars maps provided to the Strlre Team/Task Force lewval? _
e Is hriafing Lnfoczaslon peavidud o cha Scylks Team/Tass

Force Lmwel?

T—am

L.  which af the following individeuala atiecded che briell:g?

TRELdenc Cemmande: Strlke TeamsTask farle “eiies:

Flaonelng Jectlan Chief Divialon Group Fuservisars
waxt Shift Oparations <hief Aiz Tanker Toorditnator
on Shife Qperatlons Sec. Chiaf Qchey:

Lagizzlcs Sectlion Chiaf

SafFary Qfficer

Yipancw Sectios Chisf

—_—

Q. Are debylefing sessions hald wich off shifc personmei?
. Arm secondayles 4 part of che plam?
a. 1f 2 joinr flee, dows plan agres with ocher agencles’
PLans? — —

ALTEANATE PLaAN
a. foas an alternata plan exlat?
b. ATe all concarnad parsonnel awars of L7

. Zan Lt be loplemenced in cloe to ba affactlvat?

4, If a jolar Elre, are ocher agencies aware of altarnate?

] LOGLETIOS SELTIoW TES 25

2. [s chece an adaquace numbar of people In che Loglatlca
Sectlon to adequacaly run tha sectilant 1L net, whar
poalclions are lacking?



3
, Tz base cacp located adequacaly?
o, Is base camp lald surc adequacelw?
o Are the sraws balng fad Iin “lme Eawr shEfs chamzna?
E. Are che meals Delng caserad?
£. If yea, are chey cooplying vith rontrasc?
g If mot. [5x rre faod adaquace far crews?
h. I3 franspaccation s«C up and cunning adequately?
FIAANCE SECTION TES
4. I3 chepe an adeudte nuabesr of people in che Flpoancs
Secricn co adequacely run zhe secilon? If ner, what
positlans ara lacking?
b fa Financa 5Sectlon Chief serring at a3 fizcal advianr
5o the Incldant Commander?
<. It Flnance Section Chief kesplng IC (nformed on broadly
sacimared flre cosca’d —
4, e Finance Seccion Chief a=zending brieflnga?
. la Flnance function baing coecscdinated with tha Planning
and Sarvice Sactiona?
£ [3 Flnanca baing coavdinated with other agancies an jalng
firan?
§. Ia cha Flnance Faccion Chiaf aonicorlng and counasilog
othars en che uye 9f che Zzargency Eund?
h.  Are Flrance OFficars azsizeed 22 tlaw keeplng, aupply.
grourd Teaourcad managemeit or cthats to asalat wich
the preparation of Flnareia: doccgents?
CIVIL AICHTS /EQUAL ENPLOYMEWT SPrPORTUNIZY TES
a, Did tha ineidant have 100 ar more paggeosel Encolved?
o Waa a CIivil Highta/EEG posliclon eszablished? -
o. Was tha pe=zitlon waad? —_—
4. WUerw any <complalnta filed wich =he individusl? —_



=d

2. umre cozplaints ceso.ved co avaryones sacisifactlon?

L

*F Not. nas the necessary papes work bBewn [niclated?

g. was oclwil Righoss/EED addewsswd ac all brleflngs?

JEMLIILTIATION
a was 4 Lexehl'[zaclenm Plan prepacadT
k. Yaz demebilizakion propegly coordinaced betwvasn che

P.anning Secgxlan Thief and Jarvice Secslon Chief?

5. wax a set Cexmobllication Cencey excanllahad?
d. Yas demoblitlizaslan arciclpaced far anough in advance?
m.  Werw paysancel properly rested and fwd befars veleasae?

£. Wag privatw aqulpoant inspecced Befoars realasae?
2. [Old damobilization peeceed apderly and on time?

h. Was proper priorlty glven co the raleass of all pacple’



FUAE CAUSESPREVENTION CHICK LIST Jarce

258 Teverse slda for cocmencs) vmlc

4. was fire caused decerm'ped? Tas N

1+ =ho dezar=insed flzg cauge

vegrking Tizle)

k. if nam, wWaz investigation im process? Tas Lo

13 Appronivacaiy hew Long aftec dlscovary of Flre was lavestigizier
lodciazed? Haurs .

[ Hava amy flres of saas causs occuveed Lln tThe same genecal area theg
ymac? Yaa 11 Lrknawn

Ly If iafscmarion avaiiable from local parsandel, how mace firas?

= =8T8 ARy STrucTures lost or saved? 1) Approximare nushar Loas

Z) Approxizacs nurter saved

x. “nat presuppoession factors concributed in the loss or saving of
SETUC Curen?

11 Cleararncs 1) Ahccasa %} Fuwlbecasks I fLchar
2) Watwr Suppiy __ &) Fire breaks &} Greenhs.rs -
£, Was scructurs spacing ingeyunental in loas ot saving of arsuciores

1y Explain, Lf applicable

. [id structurs lovolvement conceibute to flrs speead? Tas X

1) Indicaze zype of conzeructlon:

h. If prasuppression or fira dafanse loprovemants sxfszed, did chev

-

centTibucs o controlling tha fice? Yea___ Mo Lf no. why?
Horne axlsced -

1) Vas lack of maincenance a facter? TYas Na

Chack Llsc complated by

APFIRIIN T



Xemlnatiamg To STECAZECTY Flre Mamagezane Cvephead Taans
Yame TF Zandidupe:
Home Fhara Cerle "hone
Fosictien Ta Which toainacad:

Juzmary of lasc Eive (53 ¥ears fire exparience, including foal cvies 4:iac
TLAS%HE. CEAD mesbershlp and cotal number of flres by posizipn

TLAE MAMT ~wEL TUPE FIZE CLASS POSITION HCUPIED

vh

=1

Surmary of Individuals Flire Trainlng {Include ALL 5 4nd I Courses)

APTENDIN T



ATTACH LIFE FLIGHT MAF HERE

ATTENDIN G



DWREECUT OUTLINE

TT T e
. ERL

NTACILIE PARTICIPANTS
fings agency pertannel, Ssasa memhersg, BUEELS, &L,

JUAPDSE IF THE CLisEIUT

T discess imputr from kogt dgenty and icelde=me FAGAJETAN. [&az =4 & lam-l-

situacians and/tr proceduzes o Denafiz future fnoldsn=s Rewipw

Fancoiomal accivicias af the incidens <pam gnd SUPPOCC of the Meys soinre

daview zhe trangizion plan turning ™S4 ine denc Back ro cre hest agen:e
Ancther Cean

FATENTIAL TOPICS
Tommand

Spealng remacks, agency arieElmg, EFSA, kogs: AfENCY pTEpAraticn for -we
inceming raam, political concerma, reeblezs, fire ipforzaction. TuCRESes
genaral sugpoerc acd Invalvemer: Bw ke hosc agamey and CoODpeYasnri.
Tpezations

Srief history of the Flvs, parizecer icerwazs by burning pericd. resaurces
usad, £lre bahavier and waather [can Ineludae inpus from FBAY, preblems,

FalE33ex, JLCL,

ALC opecations, umbar and cypes of airerafe used, effmccivenmsss af girovssr
Mellspors comstrucsed and pahahsd, Eilghr méurs, ase,

Eepors or rha current srarus of che fire, mop.up, perizatar, vahab, -r:iz:-g;
aTedxs -0 =Zoniigr, pagroi, ers,

Flarning

Presancation of Elnal Eira Package. Folnt our special Flles that nesd == T3
dealt wich., Scatus of the degobe affarz and demebe y&r to bha complezea.

Review the cranzicien plan with resaurces lafr =o maTAg4 the flre. acv speci.l

| cosgwnts Erem the HRS, Reporc on che total reseurcas ased and any STECLGL
informacion of planning Lncecsst.

Loglatiecs

STasus of jupplies and squipment reamaining on the fira. Expanded 2ispaz:@:
Support and grdaring procass. Probleps/reacoamendations, Cocdiclec of IatvE
being retalned or zaken down, Return of Supplied and equipdwnt to the ;i:-=
Flranca

L

Obligarions repors, currenc expendicures and oucstanding Bills. Timeres;irg
ard ADD reeds. Equipmenr rental agremzencz. Claima.

Safmty
fepore om aceldenss, injurles, evacuations, shelear daploymants, ecq.

CoopATAloCS
APTERD |0 -



APPENDIY 1 COMPLEXITY ANAIYEIS

A GUIDE FOR AZZEZSING FIRE CoMPLIXNITY

Cra Zfpllowing quesTiaks ara pre:ence¢ 4z 4 guideline oo Jzziss e rasgI-gllc

site pfFica in analyoing the zooplexisy or pradiczed ooz Tpeexity of a Lirz
iltiation.  Because 3f The Zlme cequired co assemkleé and mose 3o sweroes: w3
ca a bire, chis checklist should ba compleced wher a fire wscapes zrmizizl
4774z 2nd ba kept a8 & pare of the fire recorda. Az che situzciop Sazsoas
Tave eoplex, this cheeklise shou.d e compieczed 2o assure a: ipdaTe L2al e

LG CEQUEEDINZ a0V TECASSACY ASgisTmes,
Usa of che duidas:

. Analyze egah Alezen= and cheack che caspanse Y05 ar 50
If posicive Cesponses exceed, or ara acual oo TEFATIVE URifettiza .

imary factor A threugh Fi, the prigarv facrcor skould he corg.zaca: ..
A TRSPOnRAs.

[

2

-
]l rs
i o=

pa.

. i< any three of the prlzacy facztarz [ A thrcugh 71 oaze pagitiva
respanses, hils Indicazes The fira situatian is or Iz predlsted <3 28 Jli.; o

%. FTaccer G should be consldered aftar all abave steps. ©F =i
these S0 items ave answered YES and threm or mare of =he ocher Frimary
are pogsiyive respocstes, 4 Class I Teasm should be conalcdeced. 1F alrwas
jueszion (n O £9 answerad VES and cheve ave .ass than threa posicive rasccoses
il The prloary faczars (A shrough P, 3 Siass [I Team should be cons_deres. F
“he anawers Lo both questigns [n G are nege=[«e, i- mavbhe advigxa_e o 3l --

the exiscing gverhead o ganzinue accion af cie fira.

ir
o |
q
"
ri i

W OEL
]
1
L
l

-5 must be empheaized chac chis amaivsis skould. wharta poszible. -e Z1sa3 .o
Aredictions o allovw adequace cime For assesh.ing and crans=arsicrg tbe svoazac
TesouTcAas.

LD IARY ST OTZIAMSE

Perential for blew-up comdiciens - ary comblnaciona of Fuels, wedzner  zr:
tupography excadsively andangering personnel.

take or endangersd apeciss, - cheeat o hablcac of such specien, ar o ot -
of flora, cheeat to tha species izsslf.

Smcke managedent - any altustion which creates a slgnificanc mohice Tasne e
such a3 amoke In a matropolitan area or viszual pallition in high uze sves’:-
areas.

Sxrended sxpomure to unusually hazardous Line condicions - exczended hurrsus
bacsiice situatisny, rock slides, cliffs, exicemely staap terzain, aoravzal
fuel situatlons such az freat kill Ealiage, orec,

Dispurad suppresslan vesponsibEiisv - amy Dice cherw Tespomsibilizy far
supprassicn ls not agresd upen due ©o lack of agree=ents or difference
‘ntetpratations, ece,

Sonergveraial Fire pelicy - escaped marcagezen= $ivey 15 arow eXaTp.d ol tnis
aracher is differing flze pollcies between soppreszion agencies =hen tha <:i7:
ievslwey gultiple cwnershlp.

AABC

= Tu

=1



C.AE ACHAVIGR - OBRSERVED SR FRZDICTELD-
YES =0
L. 2urnlng Tndex {from onsite wedrhey medsuremente; cradeefed —: —2 - -

nigher, viing the Tajor fuel =edel inm whizh ohe Frup ig o topmeoss

7

£. Porencial for "Blowup" corditions ftarrais, fugl malscores  worss o v oLa Lol
conditiona, ace. ).

M

Srowming, iong rangs spotzing, ar fire whicls cbserved. even S.oiii Lo
periods” {night}.

Ve rellef forucaar.

ToTALS
JERSSHLEL CENMITTED-
vES Hid
L. 310 or more line sesple par shilc.

d. Mare than threa accive diviz.ons.

J. =ide wvaclety of special supperz zersonnel or egulpment {milizavy MafT3

4. Arw the majay(y of the local inc-:ial attack rescurces sgrrit 22 -3 --0:

TATALS

CULTCRAL AESOURIES THREATENED:
5 HJ
1. Urban incecface.

2. Sumper homes.

3. Ocher developed areas (indusczial, arz. !,

L. Ar¢hawological sf{cas,

4. Rare andangerad species [nabirac)

B. Ochet spacial rasaurses,

TOTALS

SAFETY:
TES HO
L. Extendad sxposura o unusually tazardeus Line condlzlans,

I. Sarious wceldent mo fatality.

4. Ia thera a auagcancial alz operazion —hac ig ngt prapecly stafies

-

Ace there ocher zafercy prablems?

TATALS

OWHERSHLR

AODELT "y

[ R S



L1

g 0
TiLre murning on more chan ocw land owneeship

ko

fazenzral fav elsimy (damages).

Let

Citfaranc o¢ confliztiog macagemant obleccives.

4 Cisputses szapresalon reapooa hilicy.

L

Lrhar.

TOTALS

INTERWAL LNFLEENCES:
YE w0
.. Contyovaralal firw policy.

2. Pre-exizcing “ontrovecsiss.

3. Sensitive media ralaticonshipa,

4. smske Mapagement probleas.

TOTALS

ENIATING DVERHEAD:
TS W
1. Zxisting ovechead worksd twe zhifts vithoub success.

?. Have ovathwead oversxtanded thamzelves {memctally or physicai_v1?

TOTALS



WILDLARD FIRE MANAGEMENT LUIDE: THE

HFZ-18 Saction ITI
Chapter B
Exhikit 4
Page 1

EIRE COMPLEXITY ANALYSIS

The following questions are prezanted ag a quide %o assist the
Suparintendent and staff in analyzing the complexity or pradicted
complexity of a filre situation, Becausa of tha tinme requirad tg
dssemble Lo move an Incident Management Team to a fire, this
checkliat should ba completad when a Fire fscapad inftial atzack
and be kept as part of the fire recorda. This documant ia
Freparad concurrently with the preparation of a naw oF reviged
Facaped Fire Situation Analysis.

USE OF THE GUIDE
Anazlyze each alement and datermine if it is trua for your fire.

1. I{ thare are wora positive responses than negative, Ehe firas
is pradicted to become norae oomplex.

2. If any two of the major headings ara totally positive, the
Fire is predicted to becoms mora complax,

3. If a2 raviaw of the Factors causes yol to bacoma uncartain as
Lo the current management of tha fire.

Il any of the abova im true, you should call Ffor assistance.

Feieage Humber 3 Juna 1993
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FIRE COMPLERITY ANALYSTS GQUIGE

FIRE PEHAVIOR: Observed or Pradicted Yes/Ha

1. Burning Index (From an-sita measurement of weather
conditions)y). Predicted to be ahove the 934% lewvel
using the majer fuel medel in which the Eire is
burning.

2. Potential exista for "blewup" conditions ( fuel

noizsture, winds, eto).

1. Ccrowning, profuse ar leng canga spottineg.

4. wWwaather forecast indicating no significant relief

ar woraening cenditions.

TGTEL- -------------- * b s a4 2 FFFadd4 + F® = a0 —_—
BESOUECES COMMITTED
1. 200 ar more personnal assigned. .
2. Increading nutibar and variety of support persannel
apd/or equipment. o
3. Sukatantial ajr operation which is not

propearly staffed.

4. Majority of park jipitial atiagk resources
are commlitted.

. Urban interface.

Park davaispments and facilities.

Cultural sitas,

Restricted, thraatenad or endangered species
hakitat, .

Unigue natural resources, spacial designation 2ones,
wildernass,

s Lk b
a & om

m

Releaze Humker 3 Jupe 1390
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TOTAL. cvvevnnen e ey .

=OFRTY g H

1. Unuaeally hazardous fireline

canditions. .
2. Serious accidents or fatalities. —
3 Thraat to safety of park visitors

frem fire and related ocparatlions.

4. Park rastrictiona and/er closures in effect
or being considered. _
5. Ne night oparations in place for safety reasans. .
TﬁTaL lllll 44 % s s s nmsw 4+ F un m n a4 . unm 4 + ramman - _
JURISOICTION
L. Fire burning or threateaning more than one
jurisdiction.

2 Potantial for claims rdamages).

1. Diffarent or cenflicting management obijactivag,
4, Disputes over supprassiocn responsibility.

5 Potential for unified command,

[1E)

TGTALI"III!‘-{III! llllll 44 re === v aaam 41 4+ r s nn

RATERNAL INFLUENCES

Controversial five policy.

Pra-axlsting controversies/refationshipa.
Sensitive media relationships,

smoke RAnagamant problams.

Sansitive political interestg,

L e B
RN

FEelaase Numbar 1 Juna 1350
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Exhibit 4
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CHANGE [N STRATEGY 1eg/Ne
1. Change in stratagy to centrol from confine ot
contain. o
Z. Larqge amounts af unburned fuel within planned
perimater. .
1. EF5A invalid ar reaguires updating. -
TOTAL. e mnnrnnn Cedrastaarsaaian s . _
EXISTING OWVERHEAD
L. Worked two operatlonal pariods without achlewving
initial oblactives, o
2. Existing management organization ineffectiwve. o
3. Dverhead ovar axtended themsalves mentally
and/for physically. -
4. Incident action plana, briefings, eto.

missing or pacrly prapared.

TG‘TAL ----- + Fad 44+ F """ " r bk md bk F RN

Felassg Number 2 Jurie 1%%0
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GUIDELINE FOR DETERMINING NEED FOR PARK CLOSURES/EVACUATIONS

The following questiony ars presentad as 3 guideline to asget park fire mesacery in
determining the present of predicied necasaty for evacuation of all or part of the park, The
final decision for closure/evaruation will be made by the mperintendent. Béciuse of the
cniocal ume ehements involved it clomre and evaruarion, thiy checklis sheuid he

2Ly Wm e pleenx (0 prmary Geton A i povitive and thould be koot as part
of the park's fire records. This analysis thonld be basedt on pradictions e allow adequate

Far purposes of this guidsling, loey terms are definad 2y follows:

i, Pandal closure: Park Closure i visior in specified arees

2. Full clowure: Park closure o visitors a2 entrangsy,

3.  Evacuatlon: removal of empioyees' families andéor visitory from the prrk
The following sty are t be taken 0 ptake determinstiops:

[. Analyzesach element and check the respomise "yes” or "no™,

2. N podtive respomses equal or exceed negative responses within pricary factors A
through D, the Primary facemr sbould be considered a povitiva response,

3.  Primary factor E is consiclered a5 3 separzie determinant,

4.  Empioy the following criteria to detertnins action:

If facior E i3 *no” and orte other primary factor is "yes”, eonsider full or pargial
sloage.

b.  Iffactor E i "ro” and two or more primary factors am "yes”, comsider panial oy

by

d.

c. I faewor Eis *no” and three ot more primary facicrs are "yes", onsider

d. [T factor Ebs "ves”, syouate visieny and emploves' Gamiliss regardless of

FE3ponsey (o other primary factors,

Jure 199

Release Np, 3
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A, FIRE BEHAVIOR (observed or predictad)
YES | NQ
1, Duming Index, Fuel Modsl B, 71 or abave.
2. Crowning or spatting chaeryed,
3. Rateof spread 12 chains per hour or greager.
4, Fare Size: ] acres or more.
5. More than one Class B size fire buming
concwmenl . I B
TOTAL
E. PERSONNEL COMMITTED PARKWIDE
[ YES | WO
{, Visual initial attack forces comumitted '
2. Park cooperative agrecment crew sommittad
3. Pukincldental frefighters committed
4.  Fires remgining unstaffsd after commilrtent of
2bove park forces
5.  Relisf fotces more than oo hours away. _—
TOTAL
June 1990

Relzase Mo, 3
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NPS-18 _ Secuon i
Cuideline re: ClosuresEvacuations Chapter 7
Exhubit 4
Pige 3
C. OPERATIONS
LYES [ No
1. Accessiegress route likaly wa be heavily used by
Suppression ralfis,
4, Extemsive 2ir operztions in vicinity of
developed amas,
3. Potential incident base location in area which
condicts with routine visitor activines |
TOTAL
D. LOCATION AND DIRECTION OF SPREAD
[YES | NO
1. Fire novth of developed areas, proveeding south,
2, Fire south of developed areas, procesding north. ]
TOTAL
E. EXIT
| TES | NQ
*  Any vehiculzr egress mute directly Lhreziened for
exiended period (ie.. 1o point whers no raffic
could safely pet through),
June 1990

Helease Mo, 5





