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Preface:

Tte purpose of t}tis operational gride is to prctrote ard sr:ptrrcrt the
proper use of foam as a fire sl4pressant tool. Ilo*ever, ttre gui-de does
not prete,rd to have all tlp secrets to effectirre foan use. As nrcre
j-:rfornration beccrnes arrailable, these pages will be Wdated afli
st4plerented.
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ccnstitute an officd-al endorsercnt or a;proval by tle U.S. Depafirent of
Interior of any product or sqrrie to t}te enclusiqr of others rfi-ich may
be suitable.
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PART 1. rcEU<ENE8,ASI}G SYSTE|S

Detezqent Foag

the adrrantages d usi4g a detergent-based foafling agent desigrcd for
natural fuel applieticns ale rEny. frese agents ale specific=l}y
develcped to srable water to ogard, penetrate, prdect., aIIl stinguish.

the key proess wtridl tlese agents perfo:sr is to reduce the surface
tensicn of the water uplecule. t*ren foaning agent qlcentrate is mi:<ed
into water, t€ter urclecrrles are spread apart by sr:rfactant nrclecules.
l.lten air is addedr surgactant-s in the fouri-ng agent allcrr t}te Hater
nplecules to rsrEin in the nore planar ar:tangercnt of a tr:Sle.
pepeoling an the foadng agrent ard the foan generaticn rctH, this
bu$le may ]esg for tpr:rs. The ability of foan to hold rater to a
surface ard, tlnlar lengttren its arrailehility, is an lrportant
draracteristic.

Foantrs state of redued uplectrlar tensicn also prorrides an easy pat-tnxay
for rater into tlegetaticn. Detergent foans nade for rildlard r:ee break
d*rn rater resistant pJant orti.cles jr,rst as dlshsoap breaks den grease.
with less tensicn frcm neighboring rrcLecrrles, rater fror. arcr:nd the
hbbles pertetra'tes faster than plain r€t€r. 'r

Fbadng .eqent Soluticn

fUming agents are produed as liquid qr€rtrates desi$ed to be diluted
to, for elan;rle, 0.3t. Ihele a:re tltree ucthods of mi:cing t}e qrcenu:ate
wlth the water sryply.

the hasic uethod is to e*r srertra'te to tJE \€ter sr.rpply by hard. Ttris
rEthd, called batddng, ie ccrnrerrient for qnrentional rater prrping
s!,rstss, because tE .&riticral appliane is reeded to produe agent
sohaicr. fre s,irplici.ty of this mtH also maltee it the upet
rrast€fuI. Aqelt cmcltJra'te is wated nhen: 1) the aulnt of rater added
to the trorking soluticn is eeti.ut€d t or 2) the perent soluticn of tlre
sryp1y is esti-Bt€d. Also tle soluticr shcu.Id be used sittriJl 2{ tsrrE
for qrLimn perfomre.

Perhaps tla dAffet rurtH d adfurg qrsrUate strred sepa:rately is by
eductian wlth an fuFtirE te. Ete tee is eguipped rith a regrrlathg
r,ralue for qprtra'Ee fla and le located an t}e sucti.cn side of tie
trrp. SyttED! sttldl use tJris urthd are able to d n srsrilatc f::csr
the crnust 5 gallctt qrtalrnre. ltris ncthd is eqecially r:seful wtren
foan is gernratd fn:m a portable 1rlping systsl. Calibraticns mret be
accrrrate arrt mderstood to avoid qrsrUate mste.

fE EEt ete€nsirJt arrt reli.ab1e urethod d irrtuc.eicr is tlE irjecticn of
ccnentrate cn the gtrcEicr or discharge side of ttn prp rith a
mdnrrical foan 1rropctiaer. Ccnsrtratc is upved frcm a stolage tank
ard into t}re rater strean by a sull prrp. I?c p.up is gorcrned by a
miccrcproeseor supcted to an inline rater flcr ueter. lhis slnstal
allcrs the canentrate to be Errpd an dsurd at variable rates acording
to rcrk desired.



lbzzle Amiratinq Foen Svstas

A ru,zJ.e aspi:athg fur systerr prdues four by edud.ing air hto the
eoluticn strul t}rcu$ a specially desiged nozzle. rigtue I is a
sctlenatic a::auing d a tlpical aspi::ating tptzzLe. As tlp solt:ticrr enters
tlc nozzle, it ie qrstricted ani broken into mrltiple streans.
&uediately folloing tlc ccnstricticn a:re tplee ra&iaI1y plaed in t}re
nozz1e. Ecn tEre tj-;rozzle bore incrreaees to fo:sr the ergansicn
chaber. Air is drurdn into tlE nozzle bry tlE uater presstrre dnnge due
to qrstrictjcn. Air Ed:es w:i.tlt tle sol:ticr du*rg agj.taticr caused bty
tlc raflLiple streans ard produces h:bbIes. Foan srtirrueS to develop aE
tle tn:bles rp\re tlrrcr$l the ecpansio d nber

the sole sptive fore is a mter Errp. A1I systeas are h1drau]ic.

Ccupressed Air Fbm Sretas (CAFS)

A ocupressed air foan systan produeo four by injecting air (or sther
pressnrized gBs) into mt€r tlrat qrtairs a foudrrg agEnt. Foam is
gener:ated b1z a tubinatian d airrcIutian rnirdng, agritaticn, and
egansicn. SctrenaLic drarrings of three ocrpressed aj,r foan:generating
nunifolds are stnn irr Figirrres 2r3, arrd 4. ChFS r:se a bnrte fore netH
of producirq foan; tlereforne aLuost any fomtirry agent will rel<e foan.
With ChFS, sigrficarrtly less srsrtnate than c,ther four sletans is
re$rired to pro&rce an effective firefi$rting foan.

ltn primry ocupcn€nts of this systsn are tJe water przp ard tle air
Gupressor. haps Ey be iJttegaral or portable, entrifirgel or gneititre
displaoaent. Ocryreasors of riaricus sizeg trEy b int€gral or 1nrtable,
sudt as rented uailer units. Remsrled specificatias rrill be
discuseed irr Part 2.

EEsenLial @pcn€nts are flcr rrahrcs ant M( rralvee for air ard vaater.
ltre fl* valves sttrcl irqrrts to tlE Eirdng drder wtrere air ard rater
trEet.. Ihe ched( valvee pre\rent Et€r frcar floing irto tlE air
ccmplessor ard air for:rr flcrring into tjre Et€r tr4>.

Presalre Fuges for air ard rats are rEoeseary fc prcper fmt
producticr. S'tatic pressures of air ard ratcr slurd be rnarly e4:a1.

A rrater flo reter ig reccssrded becaue it irrlicat.ee to tJE cperator
Is, let or dqr tJe four qrrrlity ie at t}e rczzle. For ea1rle, 30-40
gaUcns per nirnrte (gm) ctr 0.2t soluticn arrl {0 qDic feet. per ninut€
(cfm) or air rILl ptrdr good quality foa frtm a 1.5 irctt fce. See
Parf. 2. fc uc perfmre ilfoasticr. ltre rater flo ncter shculd be
leted befe tIE M( vahrce. P1o ucters require ryecific lenqtls o'f
stJraiSrt bore fIfl fc prqer ueaanrscnt.

nA reci.rculaticn stnrld oeur pr-ior to tlE rat€t check valrrc. Ittis
crfignuaticn aropdatee arny of t}re three foildng agent miJdng nethpds
deacibed cn page 2.

Aftrr the flcr nahrcs tlre sohAian and air Edx arrt produe hrbles. tbst
CAFS rely an tle length of tpse to gerElate t}c agitation recessary for
desirable four. AB the hrbbles tn\rel tlrcugtr tjte trce tlEry clirg to tlE
Ise fidngs aflt to t}aselvee. Eris fricLian further agitates tIre
foarr. If tlre tse is lcng erpt$r, tlE foan i.s agitated to a point wtEre
all tjre trubbles are tiny ard uniform in size ard mter srtent. these
hrblea create a foaur p}:g aginst wtddl arcctrLiJrg four bact<s tp as it t@
fo:ans into tj-ny, wr-ifo:sr kn:bles. this proess is called seubbhg.
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the lengtr of Lrc6e required for scrr:bbjrrg aepenas at reast 1pcr tlpe arrirr'iF"rEter of lp€e ard perert soluLicn. nor eaaupte, ecr:bGg ot'b.Ztsoluticn foan in I irrch n:bber-Iined cdtcn jac*;t tpee m:ri witf,-in 100 feetat 55+%; 0.2t forn in 1.5 ilrch r+orrcn n$ber lpse requires Lp to 150 fe€t..

S(trE CAFS, fEt€\r'er, do rst red lcrq trearfis to unke fsr. TtEse rrse mixing
chanbers wtridl bring Hat€r, con€ltrat€, ard air together in a short space.varicr:s desigts exi8t. Htrich prodr:e fqn urith Liftl; or rE lcs G pressutls.ltEs€ Etixiry chabers uay hc eepecially usefr:Il for engr-jne-nrr4tea ioanrrcnitors ard applicators wtLich harre rp need for rcng l&gths of tp€e.

ltE last Parts of tle ccnpreased aj r foan-gerrratjag systan a::e t}e disctrargeaSpliances. ALrcat any rnzzle w:lth an r.nobstnrcted-*ale*ay, 
"r"1,-." "forester rnzzLe, is_mrpatable qtn a ChFS. Ihe bigger tJr"';t*;y tlegreater tle f1cr. 

. _A 
I/l-turn ball rralve that has a watenay equal to trre ip5eirside dianeter rnII prouide the gfeatest foan fle. Any restric*;o of foanflor rri1l rechanicel]y break dorn t}e Enble stmcture cieatrng u t*it r i"-tr.

, uni.upeded four frcrr requires tle uee of IDse resistant tot<inkinq. t{oven n:lber lpse zucfr as Angus Ctlief ie rirrry }cj.11k resistant.
R:bber-Iined cott? Jaclrct is fairly resistant. spthetic tpee kinks readilywtsr fiLled w'ith foar.

Because a ChFS rcrks bry a odiaaticn sf bc/t} hldlrauLics arrl pneuatics it isdifficult to calorLate frictiat 1es, tead 1esl 
"rrl other pjp-gproPerties. Erever, at a Pressure above 125 psi, fnrizcntif irl6ilg distanceof foan ie rrct sigtificantly atr6o=r1 tlan raier, ard \rerticai p&1ping

distance is nnrch fartler.



PART 2 OPET\ITCN

Oeratiqr of a Ocrcreasred lir pcran Svsrtes:

In this oap1e, a l4-tr.rrn ball valve is used as a nozzle.

Step 1.

St4 2.

Step 3.

Step 4.

St€p 5.

Step 5.

Xepare foed.rrg agent soluticn:
1) aer conentrate to r€ter tank,

or 2) pregale ard adjust edr:c.tor sy*€sl,
or 3) pr€pare ard adJust foanr prrporticrer.

Strrt off wat€r ard air fle valrres (see fignue 2)

lurn at air ocrpressor. Set pressr:re as desired, frcn 50 to I50
psi.

For e:apIe: Air pness,rre settiry is dependCnt qr rrrcrk
desired. A rnrlul pliessure for a 40 cfti cmpressot
Horking cne 1.5 ilch tce J-ire is betrreen 125 arri 150 psi.

lurl cn rrter grp. set, rater plressure to eqr:al air pressr:re.
llote: static pressures are equal, hrt aiedrarge pressures trEy rpt
be.

Qen air flor valve and desired disdrarge valrre. narl rral.rre may be
q)en or clcd. rhe air flcr rralve sho:rd rsrain ocupletely 

"p.r.
Qen mter fIe va}rc. Qlen ball valve. Mjust ttre mter f1e
val.ve to adrierrc tlE d€ird Eter flcr aording to the flsIIEter. Se qEt€n nrltlthillt;ies for remueded arrt uaxim51 waterfrcffs. rE barl valne stnrld rsEin ride cpen for qtfuur quality
and qnntity.

br tle abo\re e:apIe, eet. mter flcs betrreen 35-40 gprn.
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Svs:s -::abilities

I?n i:--*:lg table dessibes perfo::rene draracterietlcs of CAIS ard nozzle
aspt-*---.c forl Eptesre. ltE irrfo:rrsticn is umtly obserrcd rather tlran
tlnraq:i' tegtld, htt all qf it is useful.

Data -. Iable I cf rater flcr ard discharge distance refer to tlrree Bystals
ccnrej-:"-ts an air ccnpresson ard a centrifugal water rr-Ep suFplyiry o.2t
solr-:r. as for''n tlucu$ rraricus tpee diaeters arri styles. Discirarge
dists,:e eaerds cn tle d,iaeter of the cpening at t}e srd of the hose.
lla:ar *ater flcr for tpzz].e aspi::ating syst€$r6 depends cn Funp crpahirity,
lce lz:'7-h ard diaeter, a:rl nozzle flc*r ::ate. lttlber of nozzles Lo use ior
eact: ]fS dqenis qr tlc eae factors inf}ancing nozzles cr a plain rdater
ryFEE :e. nozzle tip aize, trrp pressLlre).

ReJ.a'-:'''e data in thble 2, rnlees ctlemise ncted, refers to any CAJE (such asqe ci '-'re t}ree belor) ard a cotparable solutj.anglpilg, nozzle aspirati-ng
syEtr.

TAEI,A .

PERFIRANM OF CBFS
'"f,RK

20 cfin
150 pei

40 cftt
I50 psi

100 cfrrt
150 osi

}B}CPTH IBTER ErcH (C+{)

l' cjrl 202020

I.5' cjrl 4040L,o 2.5' cjrl 80

DIS(]4RGE DISTA}ircE (FEBT)

1' cjrl V 1' tip 808080

1.5' cjrl V 1' tip 100 r00

2.5" cJrl v/ L7/8, tjrp 180

L



TAEI,E 2

PERFCNUEI]I:EI{K
ca8s }ICZZTII ASIXATT}G

Remruerded pergft soluticn

for fueJ- prctecticn,
direct attad< arrt
early rop-r-p 0.2-0.3t 0.3-0.4r

Rrping height rudr greater than
noasl t{Bter s}rstqrs

saEE as nor:nal rrrater
systans

Foan st-rengttr:
ability t6 eling to
a nertica'l surfae rcry good p@r

Fom durability:
length d
effect.iveress (hrs)

hC, rreat}er 2-4 L-2

rcI rreatler 5-L2

ffi€n flexi.bility
(tret or dry fur
urith giwn soluticn) flexible predeteunined by

rpzzle ant t soluticn

Eoee weigfrt Ipee floats cn Eter saEE aa Eter

Almet arry Fup arrt oopnearcr can be used for foan gernraticn. CeJrtrifugl
trnP€ are reccuerdd becauee of tlEir grgter Etcr flq efficierrcies. ltE
trEt iryortant cerhility d a p4r is delivery prleBsure. Ee pup trust be
cepable of uatdring tlc preesurea d tlE air ocqrressc.

Cclpressors can be 1) a stardard EIrcp unit, or 2) a pontable, trailemu.rnted
urlit rrhcih can bc rerrtd by the &y, c 3) crn of a varierez of urdeJ.e c.pahle
of beccning Frt d an int€gtal ornfresea air fo.", Eystgt. the orpressor
Etrtst, be lrrgl €rurgh to protride air to tle size of Ineelays desired. For
elaple, quaUty ferr can be produg frcur tle folleing Grrpreseor ard tro€e
eizee:

qe l-inch tpse
crp l.S-indr tce, or
trp l-inctr }ge8
crp 2.5-indr tnee, c
trrc l.s-irrctr lreee, cr
five l-indr fpses.

DiIIIE: Ihese fig:res are based cn tDses equiep€d witjr firll flq ball rralves.
llrre hoselines can be used by adding sraller diaeter tipe to the ball valve
cperdng.

20 ctrt
40 ctrEl

100 cfr



$.

In order to desigor a ccrpressed air fomr systam w-j-th natched Hater purp ard
air corpressor, the folloci-ng :riles of thunb are adrrised:

(f Lry> electric = I.7 tp gasoline) per 4 cubic feet of air purped,

1 gallor of water to 2 cr:bic feet of air for quality CAIS foam.

Fbasr Capabilities

There are d-ifferent needs for foan, ard, thus, a w'ide va.riety of capabilities
desired. T?tis secticn wil1 discuss scne dnracterj-stics you should eleect
frcni foan to aid any of your sl4)pressj-qr efforts ard scnre problens w'ith foanrs
lou rrEy encounter.

Foan produced by ejther generation system shoul-d quid<Iy penetrate live arrl
dead fuels, charred fuels, arri litter ard duff nnterial.

Foan strould ianediately Imock dcrrn ard ortingrtdsh flanes ard eUmirrate grrcke
when applied at the base of the flares.

Foan rnade by a ccupressed air foam systsl slrculd fo:o a lcng-las1jng foan
Iapr greater than 0.5'dl trees, snags, roofs, naIls, eaves, arrl vetricles.

ibses carrying CAIS foan should float qn water, ard be easier to hardle nhen
charged than when srpty.

Foam durability dqlerds an the weather. B:bbles collapse efi€n their rdater
s/aporates, causjrg tlte foan to break dcrtn. In general, foan will be visible
in oposed areas for at least an hcnrr in tpt. weather; for at least 4 hours in
oo1 *eather. Fban in shaded areaa will be visible even lcrrger. CAIS foam
can be seen for one or uore days of o1 terperatures. CAIS foam rrill
genera[y last lcrqrer tlnn nozzle aryi::ated foam because of its st:cnger, nrcre
unifo::n bubble stmctr:re.

A foasrrs effectj-verress a6 a barrier should rrct be judEed by visiJcility alone.
ltrch of a foamrs Hater penetrates irrto d3aent fr:els. the o<act ancr:nt of
water absorbed depenfs cn aurtt of water as foam applied, aumt of water
evaporated, the foan stabiUty, ard the fel qpe.

A ttdcjk, Icarz1l blariket d four does ncrt, gr:arantee t}tat fire rrill not txJrn
tnrouft the tr€atd fi.c1e. F\rr e<auple, a thid( CAFS foaur blanket was applied
over 311000 square feet, (700 feet lcng, 45 feet rride) in 30 minutes using only
1000 gallcrs d uter. Itbet of the visihle foan is aj-r, q,hich is holding tlre
sIall anrtt d nter ln suspensian. lf the foam is so dry that rater is ncrt
released to rct fi.Els, tfp foan may ncrt. stcp an advancing fire. EveJr if
wetting occurs, if t]re advancing fire requires ttpre water to pre'vent igr-ition
than rfiat ras alplied as fom, tlrcn the fire rrill burn tlEcn$r the foan. Ebiln
s}nt:Id be applied acording to the anannt of yater ard rate of d:rainage
neessary to accoplish the taElc.

If lott are unable to gEnerate a foan rfiich has the capahilities discrrssed
tere, )ur are eittEr I) ncrt using a quality foarring agent or 2) not producing
tle foan prcperly (see cn:r troubleshocting section for rcre info:ratiqr), or
3) nort applying tlp foan prcperly.



If agent ccncentrate is applied directly to the Later srryply, agitaticrr or
circulaticrr of tle soluticn is necessary to insr.:re ccuplete mixing. rf
edgcticr or injecticn is used to place agent ccncentrate il solutiqr nr-ixing
w.ill be copleted by rater turbulance in the phmbing.

Ccncentrate sqaratio will negatively affect perfornance of eductors ardprqnrtiorcrs. Ched< rit}r yo:r product's manr:facturer concerning prcducf
sq)aration.

A11 foalling agents have a detergent base. therefore, eqEct scrrE corrosicn of
pipe fittings: mirror for those e:eosed to solutjon; major for tlose eposed to
csrcentrate.

Wtten tlrc cqrcentrate is poured dired.ly into tle uater supply ttre ability of
the solution to.Heaken wat€r urolecule sr:rface tension enqlgh to produoe foam
may he reduced over a period of days. I^iater hardness, e:qpsure to air, arxi
crtler factors may ccntriJcute to this effeG. A no::nal cperatior rith day-oId
solutior shculd alert 1rcu to th-is problan.

Storage of solutiqr orernight or lorgrer nay result in tlp fonation of
hydrogen sulfide. Eris ccrpound results frcrr ttre natural biodegrerration
processes of high sa]t ccntsrt r*ater ard scse foam products when tlre oxygen
stpply is ljrnited. A rrcttten egg" seII a:rt bladcish uater are signs of this
tcuric, r.srdesirable reacticn. For this reascn rre do not reccnrrerrd itorage of
sorutj-qr. short-teJan mixing pri-or to use or retered mixing ritldn the
plmbing w-ill nct. have t}is problan.

Safetv

safety ccrrsideratiors shcr.fld be understood for 4 aspects of foan use:

1) cperaticn of the ball rra\ie r.mder pressure
2) charging a troselay
3) hardling t}e ccrrcentrate, ard
4) product safety.

a dnrged, static ocupressed air foan lree has higrh p::essure brrilt tp ag.inst
ttte ball rralve. Aening tlE ball rralvre t@ qLrid<ly or starrlilg rithout prq)er
Ieverag'e agir:st tte diecharge fore @ild result in being knocj<ed to the
grcrmd att'/or strud( try an r:nqrtrolled fittjrg. I&en cperrirg the ball valrre,
p]ant feet. tride aPart rith cne foort alEad of, tle other, bend lmees for Icry
center d gravity, artal cpen the vaLrrc slorly. Eris is eryecialIy irrportant
for 1.5'ard 2.5r hrrl va[eps. Ip pecple sho:ld always be sr t]E 2.5'ball
valrre ntrile cpeoing. A}*ays use l/e:uizr ball rnlvee *ti"t cpen toxard arrt
close aray frur t}te body. It tlE forces at tlre h.'11 rralrre are t@ great, tley
can 5rus,h the cpoatcrs harrl fonard, tlrus struttfug off the valve.

Ore tlp ball valve is wide cpen arrt static pressuree have been released, ttre
rralrrc ard tpse be@E easy to hardle. ChFS rrrits can be develcped h,trich
regulate t}te urcrtive fores to reduce stitic pres,sure br.rild-r4pe.



DE to tjp sac pressllres fqnd at a cled ball vahre, cauticn mlst be taker:
wtcn cperdng,a gBte to darge a new latenL or e:rteni a sujn].ine. @::atorsor qtlEra tElding tlE tre being dta.rFd EEy b tluan to the $ci5d-or Btruc*
bY the tse or fitting if the tse is ctrarged sdderrly. fte rer fpse stg;ld
be drarged elcrly.

liJ<e soap, forLing agEnt qrentrate can be rdldly i:ritating to the skin.
h<ceesirre e:rpcure uuy resr:]t in &apped filgere a::i hantE. Rspvestent:ate fy rhs:Lng vith mter. Goggles ard rubber glcnrcs are recorusrdedfor tlose hadliry qrert::ate. Fban of a rn:ssl d.ilute soluticn generally is
not causti.c to t}re Bkir.

lbatjng agents approtA for use by tJre B.rreau of Iffrt !,lanagegnt a36 t5ehit€d States Forest Senrie have been sten to EEet starfaras for skin arriqp tcorici.ty, lethal dmage Enrts fc fleh, and EEta].s corzoelcn. All are
ocupletely biode€rladable. Eqrc6:rlrs to four has nort. been stgn to be ha-,.'nful
to pJants. hoduct mrnrfacfi:rers or distrjhftors can provide ltaterial Safetyhta StEets arrt otlEr }Ealt}r ard srretlz ilfo:sstian.

l'
I



C
PARr 3. ASguCAgrcN 1EEHTQUES

The tectmi$Es €sPlqpd rith a CAFS generated four are basicly tle aanE as
wten usirg a uatet streill. hrEver, a CAES gerrerated foan stl:eet is r.p to 9
tines nnre efficisrt wtren ccupared by ga1lcns per rninute to a strai$rt rrater
streim.

Rates of applicaticn depend prj.uurily rpcn rrjd, taperatur.e, fuel roistr:re,
1d fuel l@ding. fbr rct r:ses EEnufactlrrerE reccnsend 0.3$ agent eoluticn
!* tn" ccrpreased air arrt trcz,zJ:e aryi::ating systars. lhe rridtll arrt degth offon afPlicaticn tlrat is neessarT for the tasf dnnges Lriti tlre abo,r/e

Srialfes. In gene:al, ersl$r foh is requird to pioriae adequate uater to
the fi:els. O)e jrportant feature cf fo*r is that t}re applicator can see rfien
ernryh has been applid because it is vlsjble; it stayB efiere it is agplied;it oftfuguiehes file instantly. Also, sine four is uostry air; the h6sesfilld with four are easy to cl4> or aht off .

Direct Attad<

!se-0.!-0.3t agent sol:tjcn for CAFS, 0.3-0.5t far tnzzLe aspirating systans.
epply forq to tlE base d a linear fLuE frurt. al ride hot4:ots sicrre tlre
edge arri spve tmrd tlE slt€r. t{hiIe attadcing t}E edgr, dj.::ect a porticn
of tle foar streur 63!e iru*riately dJaurt rnU:roea tuiIs. witl tha cAre,
use the lcnger irlit$I disdarge to redr rnry trot ard iaacessable fl^aes.

Utginerrulted nmitore can be r:sed for prrp arrt rol1.

4pp1v four st:ean as ]ur rrculd a rnter sfurea fc best penetraticr irrto
E{ning mt€riat. lfply lcrg ernr$r to enaure e:rtjnguistuEnt, trrt realizetlds wiIL rfr. take rrcra lcng. A8 scn aE st a is rristre Eprre cn. vapor
slqpreesion, oling arf trcfting hane crrzd. Leave a fon blanket over the
trct fuels to srcther ard srtinrr to t€t t}re firel.

Ee ability of four to qttinr- rrettjng arrt oling ftnls lcnq after tlE
applicator has left tln a.rea ia a key to fom use BtJrat€gries. It rrill be
iryortant for all rylicatJcrs d fou. Greater efficiencry is achie.ved rctEn
t}te applicator can rcrre on to a rp fLac or aolderirg stlrp because helshelssls tle four will srtlrur to rcrr( stere it ms applied.

Cte t}te ortirryuf&i-ng cTrhilltieg d forn becoc f6s[l{rr, do not be
sltryrised to fiJrt fu prttlrrgr cut fires wtre extingtristrEnt tnrld not have
been ocngiderd rith Jtrrt, rater. pire ingj-de ard at t}re &p d snags, andfire ryittrln harrrested area log ded<s can rr'r be e:ctingui*ea witr, f;m.
Irdirect Attack

Uee 0.2-0.3t agerrt soluticn for CIFS, 0.3-0.5$ fc nozzle aryi::ating systens.
Apply frnrr as a t€t UJE adjasrt to a badr fi!e. Afply imcdiately ahead of
the li$rters. Ere foan ti.ne shorld be at least Urc ard a half tjrEs as rride
as fLre leagths. Coat all 6ides cf fi.El trtnn poesible. Apply fmr directly
1t c.lce l:ange aE t*at€r hudd be applied for perctraticn toirlrud arri sr:rfaef'-18. Ererr apply fc'rn Edtly by loftlng cnto Un:str ard tree trrmks ard
cancpies to add an jlanLaLing ba:rier.



IltspFUD

ha'8 errtjrlgndghtDg, p€netrating, ard discharp dietane ceFehilitjes enableearlier use d Et€r fc urcp-rp. RatlEr than Eiting until lires beqctle
deep-seeded ard tlre-ocnsrmlng to e:<tjrrguish, fom can be u.ed e6t after hJrn
or''rTtleticn to ertinguiBh flre before it h:rns rrderglcind to eli.urinate
reaidual Ede, to rdue Eburn poterrcial, arrl to rdue soiL eraian.
use 0.2-0.3t rclutlcn fq cAFs, 0.3-5t for rpzzle aryi-rating 6yst.grs. llhegieater discharge distance d the ceFs lerrlg itself Uetter []nir nozzleasginU.ng qntrc- to attadcing burrred arreaa before aI1 tnat has left. Beginapplying foan cn.the uf+ *gg arrt Hork irr, qrenuating 

"., 
rot ,e"a".Direct attac* a.Lt rauiniry flrrlrrs.

agply forr"r as yeu rrudd a rater streur irtto hrrning p!g3'ier for bestpenetraticr. parUaffy clce the rralve to etrlp air frcn the fen arrl eeatea hi$r preasure rr=t, rater rtist for jn--clae !Ep-rp.

this taetic alLorls tlE frcttry for,'rr to do rcd< r:anl1y dcrE rith rater fog a16a tol. lte fire ttas not. !€t burned deep. the frotlry fot qrrid<Iy peneu:atestlp ftEI ard grcrd tltg it La1n, aml as a blanket sega::ates- @qagerr-frur any
reoaining qorde4{g fitl:. I}ri.e works ertraery *ert cn-pitchy arrr-
firnlsy naterj.al, duff ard litter material.

P{g* leaving tte are ciEc* for etaa rising frcn the foan. stgr plues
irdicate podrcts d IEat rdhidl ned m.e atteiticn.
For de€p-seeded ffuies ln_stlq>s, larrillnge, ard log ded<s jssta11 a ryrp r*rd
cn tlp trcfzzJ.e or brr'l vahre. Forester wzztes ali afso ecctlent EEp-rJp
tpzz]:es rrit}r foa or goh:tlan. Agaln, applicaticr technique is not, d.ifferent
than old t.ater mtHs, ht t}te r.at€r r:eea * able to rprk trarder.

F.cI ard Vecta.tj.cr ffiectian
EE abilities of fomr to peoetnte dead ant li.ne fuels qtrrd<Iy, to form an
irtsuratjJrg blanlct,, to c.Lirrg to vrrtbl anrfaea, and €." o"ai*, grieat
distanes frcur the .rtzJ-e lratre brcu$rt rs, Eaniry to frEl pMe&icn. Foilr
can Prevent file Elred. It can pootect Btards oC ttter, -areas of brugh afii
graaa, uril'r'tire trses, staga, frcl Jacreotsr erdangered plarrts, arrt rog
ded<s- Ard it acqllabe tlE8e feats-after lees-apptl.iatcr, tj-oE, riirr fese
EErpoher, arrt lcr Etcr rrld than snrcnttcatal retfras.
lte rate 6f fr= 'fptlatlcr-for finl protecticn aepergs qr air tape:ature,
reLatirrc tuuidltlz, urt finl lordhg arn mis'tr:r,e srtent. noan is I
ehort'+em trcaffi, ln }d. tq,el3atxll€s. rt can rpt be aSplied a day or tIrc
ahead of ule. It ia rcst effective trtan qliea imcaiateiy p*or to-ig,itic.,
because tr€atd fiEls a:e beilg Ettsl arg-trrat uoieture is-li.ing traFped b,y
the forn blanket.



Regardless cf the_ccrrtiticts, ocepress€d air four rri1l rasin lcrrger than aira.ryi::ated foan. In general, adveree ccrd.iticne (Icr relative nrmiai*, trigirteuperature) nnnnt forr alplleticn as c16e to igrliti-, tj* ; possi-ble.appUcaticn tedrriqrg-uay also be rreesary. U,a", rcderate diticnshrhere forr on ue elpectea to errectirrely raein ior upoe tlran a ccrple tgrr.,applicatian tile Ey b rell before igrilicn ti.re.
rbilt dtaJiac{eristics fuPortant to fuel prctecticr ale rrEttjJ}g ability arrrdurability. rhe fm mrst break dcnl 6 uet the fr-ls arrl r;ruin-J*r. tonainlall a protecEive ba:rrier. Fom_eryansicn ratios can be grides to tpxg 1u.:are influencing t}rls lfT'rrent c61,rtradictiqr:

very liftfe nettilg, too dry
good for wetting ard blanket
reaJ< blanket., tm lrct..

20:1
10:1
5:1

Use 0.2-0.3$ solrticn for CAFS, 0.3-0.5t for rpzzle aryi:ating sy6t€ns. Applythe four directly frcsr a st.rt d.iEtane at high prea'ure, aE Eter ni$rt be
:pplid., for peoetraticn d foan rues to grcrrd and anrfae ftele. rtrisborijlg breakE tle foan into a f!!ti, refaislng tfre mter arrf rcffihg surfaceard subgurfae frre.ls.

then a5p1y the foar frur a distane ard rith a tJ:ajectory to atlor the fLakesof tubles to eettle_gntly,rrycn tle fipl. rus t6cnniq,- pr-rid; greater@rrEraF of fr-l strrfae ard redrreg hrble breakdcnd * ;*;:-;ingufating, reflectiag rEter barrier is torea.--

9n firel:lE-aSpliaaticns ro€t. rcd< can be aoocuplis}red fr<gr ttE firerine.Foat wldth d€pends an firel and file betrarrior cirafuc,s. rn l.b6t rn oreganslash hrrn firelsr 20-40 fe€t, rxi.de f.El lllE 
"ene-uea *"*""frrlly. App]yfoeq to aL1 sidee af t}te finl ntren peaixls. efpfy foanr to Lxtd"r'fl=ls ardqrohr: fi-ls abo\re tte fom urp. ebrv as lcrg--as'it-G ,r"*"*r1, to coat allfiels witll tl:e desircd aurrt d fd;.' B" ;u"" to dire.t u.,. lrigi, pressurestrean directly futo the fuele wtrere tle flrelirp reeta tre roaniinil.

Ib-prorride adquat€ Eter for nettLng belo the insulative fc,rn blanlcet., foursolutict can a-Lso be usd. wrtlut-aeing air, nm four eolrrticn ttrrcpghforester rpzzles ard Et tbe area entileli. eecilrs" for igrrts tct. U.iirrg,dead, dnrrred, ard urdtarred fi.nrg, $Ell a:e remerrrua for tJris treatrcnt,over standallll r*tting rsnts rhich r*t i*urrd fi.nls crrly.

nof 
"fpugatign3 

to Ed tr*a, ril.rlife tree8, snaga, log dedcs, telephcoepoles, ant dlz lrrF reEure valr-a, it Fili be rneasary to uae a iourthat clfurgg to rlertl-+, qr-ride.dcrnr sllltrnry anrfaes. ifr* U* trEy berequked tlun fc. flralirn-ryriaatlcrs to lt€quaterv ,r+ply -rS, ratertllrcuSt tte forn to tlEse finl msge6. use tJE- i:ritirl ailhar*-to reaartreetcps. Be aITe to-ryly foa 25 to 50 fect ant frcsr tlre Ua"6 oe staneingeJects. Tir d applLcaticn before igriticr ie tlre BatrE as foan lirreq>licaticr.



epplicadona cln aleo be mde to prc/tect sol1s arri le rrcgetaticn witlr-in or
flacent to turn_arE8. lrply eour to Inadrplls to prer,rcnt aoj.l instab.ility
A-E to rcaunl d gqrd rngetaticn a.Irr bakfug or soif surface. AEpIy foar'to8tj€an protectian zolEs to pnenent increased Btrem eediucntaLiar aire-to theles d rj'parirn TFta!.cn. appfy forrr to rare arrl en:angerd plant ryeciesto prevent destrtlctial durlrg prescri-Uea hrrn cperaticns. -Ffpf:i-caticns-can 

be
made in t}te sae mamEr ae four line trstrEts:
A taller tnan rF''ml fur can be produed by boti forgenera,ing systerrs forfu I protecti6jl .Epricnticns requiring uarriers of 6 incles or mire.cc'Pressd air foar can be t}dd<end by adJusting cperating pressuresr addilgrpre foan srsrtrate, G reducing tlc-mter flcrr. -Ihic*e;r-drier 

fours }raveless Et€r per hlble t}tan ruaulty rretter fosnrs. ltozzle aspirated systsrs
can uae a scditm e:{Pansiat foar rpzzle to prcdue even fargei kn:bble sizes anda fmr blanket uore tlran 12 incfps tld*. -

Stnrch:re hoEectisr

IfE_ability of fm to adtere to verLical, slcped, rpside..dcrn, and sligperyzurfaes is tle l<eY to etnrH.rre pr€/tectian. m.tfrott thls ability rp baJ=ier6dd be eroau{ alF-tetting my ncrt be ocuplete. uee 0.2-0.3t ig"rraeoluticn for CAFS, 0.3-0.4t for rszle aspi:ating EyBtEE. Ar[>fy iour to
crrt8ide rnl1s, ea\reB, rods, olrurs, c cter tlreatcrrea su*;;s. roft fcgtrfrcsr.a gleat errcrrst distan€ to avoid fsr breakdcrnr. Drability isqtsistent hrit}r t}rat diecrsa€d earlier: it is dependent cn rreatler and firebeltalrror ccrrliticrs. rD gElEral, gul:s fo,q shq'rfi last for an tnrr in hortrnatJrer, tD zz].e aryiratd four for 30 uttnutee. Ar'u].iry f@dry agent-s rriIlleave at least cre lulf inch of fosr cr aIl grrrf;ee, &ren if &c6ss slcrrt'rsoff .

fut can be sucessful vilrllrrx! anil etnrcture fires frur igritingotlEr etruciut€s. If, lErr\rer, i st:rrctrrre be@Es iJrvol\red, fomr.-beatedtmI.ls alone uEy rpt save it because tln trater reqrdrclgt toi preventingortl}rrgtjsl Ey'be g:ieater tJtan tlE rat€r rylted-as fsr.
!'eh.icle arrl Euiu=nt. prroEecticn

Vetricles.and can be qtfittsd wlth rIlrrarrr ready.4mrse eryarrted foarrfi"re extinguistEr rrllts for perscrucl aafety anE prcperty prctecUoir. xhe
Its ta8 State fueatry Oepartaurt has-de\relcp€d an afr-presslre r.tnit just laryeencr$t to ocspletaly qlr tlE hrlldozer to ynfAr it is ru:ntd. vetricles irrttag eq+Flt passirrg-gnrmtic Ept€ns for bralee or dtEr uses uay beeasily ArytA to prdn forrr an d€nand.

Bazarclctrs l,lateria.Is

lHayrs trarEE8s cf hazardcus mterials fces ua to srsi"der the possibilityd qrr i-uvolvsgrt ln a hazardcus natcri.als incident/accident.

Bacause d t}le mricue hazards iJnrohrcd srctr as fl,armbility, toclcity, orGrroeivErcssr t}e qrtairlsrt or qrfirssrt d the tnzarOirue mteriil ismndatory. Ole lde cf srfinesEfit is to @vrr t}e hazardcus rsteri_aL rrit} a
blanlset, d foesr.



Ibans have been tJsed wittr gneat Buccess to exthgrlish firee txrt ttreir prcpety
to blanket a hazardqrs reterial is algo a ver], va}:able crre. Foarns can
suppress naricus \rapors produed by a hazardous material. fhese \ratrrcrs rrEy be
produced when t}le product is involved with fire or sirrply spilled frcrn a
container.

Fbans applied tlucttfi a cctrpressed air syst@ cnto a spill or fire stpr:ld be
dcne in a unifo:fli IIEmer. Iets cqrsider bcrth direct arri j-ndirect applicatior:.

Direct applicaticn stsrld start by gently lofti-ng tlre foam cnto the spil},/fire
frcn a locatiqr that is both rgtrird ard Wtril1 of tlre spill area. Blanketi:rg
techrriques for spil-Is as r*ell as fires shculd be hadled i.tr the sarrE rnnner.
Apply the foam to the area of the ba6e of tJre fire or tlre tcp of the spill,
dorng so not to stir or splash tne Uquid inrzolved. the foam stmld be
applied frcrr t}e frcrrt of the spill area to tlre rear in an even side to side
srreeping rpLicn. Tlre foan blariket slsrld nort be distur{rcd or broken by
applying any additicnal foan or hrater spray. As tle foam blanket "thins cut"
sinply apply foan agaj.n in t}t€ sauE rnaruler as uerrtioned. If tlre spill,/fire
irnrolves a atorage tank it is irportant to oI tlre tank involved w:i.th water
before applyiag four. Fbm will seal against the tank wa1ls if tle tank is
oled first. fris allcrs tlre best alplicaticr of the four to t:ke place.
Car:tj-qr slrcn:Ld always be used i,h€!l afplying foans as nct to allcrv t}e
blanketing effect to be broken Do nct allo* the application trose to be
dragged tnrqrg[t tle foan blanket. Do nct allcrr persomel to rralk throrgh t}e
foat blanket needlessly. If tlr-is uust be dcne retrEnber tlrat a CAFS fomr rrill
uechanically reseal itself .

Irdirect applicaticn irrvolrrcs flc*ring the foam dcrm a stmctr:re or walL sr to
the hazardous material. the foan blariket will fo:rr ard flcr frcrr the rear of
tle area to the frart as it is applied. ltris techrrique works equally as r.rell
as the direct uethod cn both fires ard qiJ-ls lrnzolving hazardor:s materials.
Foal can be re-atrplied as needed by r:sing tle sane technique.

the prcperties of ccap:ressed air foan pr!\re to be va}:able in t}re areas of r:se
ad effisienc.y. CAFS foan can be dried to a1lo applicatiar of a thick foan
blanket. Ihe txrbles yrill retain the rater oortent for a lanEer tjrrE alltring
the foan to raairr thid( and stable. the applicaticn ratio of 0.2-0.3t allqs
the foam to be an ectxni,:] alproach to harAfing a hazardcr:s materials
qpill,/fire. It'e abifiry of the fom to be applied as a ttrid< bl-anket allcns
for its u6e qt products ritl a hi$r vaor pressure. the bLanket is dsrse ard
tearry that v4ors riJ-[ not ".asily pass thrcugh it nor will t]re hrird
b1q it aray.



PAIII 4: TROUELESffiIIIG

Ccnpressed Air Eban Svstsns

PRCIBLEM SOLII|ICN

Air in water plup Iack of or faulQr check
valve prcrtecLirg !{ater
EnErp

Install or rq:lace check
valve positicned as il
Figure 2

!{ater in air ccmpressor Iack of or faultlz cb€ck
rralve protecting aJ_r
ccnpressor

Install or replace check
valve positicured as in
Figure 2

Rapid pulsaticn at ttre
nozzle, very llttle
foar discharge, or ver],
d.ry interrlittant
aischarge

Air pressure far o<ceeds
water pressure

Mjust static air arxl water
pressures to tleir proper
levels

Inq:ease nnrning water
pressure by 10 psi r:ntil
desired foanr is actrieved

l{ater flcr ralve nort
cpen far en@ryh

Q>en rater flcr rzalve
s1crly until pulsing stcps
or until ldater f1c*l neter
slrrs reccnuended flcn
acoordilg to Slzstem
CaP'at'ilities

Dischargre very rret,
frotlqr, a-lucst all
Hater

AiJ ard i{ater pressures
are not prcperly
adjusted

Mjust static pressure
settings

Air pressure is tm Im
for current rater fle

edjust static air pressr:re
or Eter fle ralve

Ai-r fIe rnlrre closed
or partially closed

Qen air flm rralve
ocupletely

lbo nany trose lines for
foan punping systan

Redrce nunber of laterals
or i-ncrease Expilg
caP"hility

Increase pLuping capabiU_ty
or redue tme dianeters

Eo€e d.i"arcter te larEe



PROBLE{ CAIISE SOIJ]TION

e Discharge verlz irEt,
frothy, al-uost all
$rater, ccntjnued

Breal<dcnar of foan in
tanl< over 24+ hour
period

Add npre ccncentrate to the
water stply

tlot enough ccncenU:ate
in solulicn

Add ror.e ccncentrate by
adding to water tanl< or
prcporticrr-ing iIlto water
lile

Discharge hose is kjnked Straighten lpse. Any
restricticns i:r flcr will
break dcrsn the foam

Discharge valves are
cnly part'iaIly cpen

Qen all discharge valves
corpletely. Any restrie-
tiors irr flcrl w"il] break
dcrrn the foanr

Bose lay is too lorg Ilose length Umits deperd
cn systan size ard are
being furtler researched

Hose lay is not
enangh

Add hcse in 50 foot lengths.
Different tlpes ard
diameters of trose require
differing lengrths for
scrubbhg

Iqtg

Discharge verlr dry,
rnstly air

Im water flcr Increase water flcn

Poor etput voltre at
erd of hose

beerrianetertolarge Use tpse diaeter rnatched
to t}te s'ystsr (see Slrcters
ard Applicaticns secficns)

Poor disc$arge distane R.up pressures to lcr*
for rprk derarrted

Inc':rease prrp ard cqry)ressor
presaures according to rriork
dssrded

hessure les frcsr
slent::ate educticn nct
ocryensated for

Increase water pressure

Air pressr-rrre far o<ceeds
water pressure

edjust air ard water pres-
sules to tle.ir protEr lsrelso



Nozzle Aspiratinqr Svsta

PROtsLEII CAT'SE soLurIcN

Discharge very dry ltoo rn:ch ccncenU:ate
in solution

Add water to dilute
solution in water tank or
adjust prcporticning systsr

Discharge very rrEt,
frrcrthy, aLupst all
water

Not energh ccnentJ.ate
in solutior

Idd ccncentrate to tlre
iiater sr4ply

Breal<dcr,rn of foan irt
tank over 24+ fslr
period

Add rpre csrce:rtrate to the
water supply

Poor dischar.ge dj-stane l*r.ter ptessure to lcrr InGease water pressure

P:ressure loss frcrr
ccncent::ate educticn nc,t.
ccnpensated for

Increase water pressure

Poor nozzle design: Change nozzle



PARI 5r Gt6SAF0r

Igent Ccnsrtr:a'te

Agent Solutjcr

A4li:at€

Brble

Ccnentrate

Foilt

Ibur Elanket

Ebern Gereraticrr

Fouring egent

Fom Lire

lbau I'bnitor

Foa Systa

l,li:dng Chder

Scuting

Soluticn

Water

the unrrufactrrred prcduct wtric*l whal d.iluted w.it}r
Itater beocs lgent Soluticn

Sre d11$e, rclsing fo:sr of AEent Ccnsttrate

Ito drrar, ln afu. ltre tlczzLe A+i::ating ffi€m dl:aws
aii into tle rszle to dx r,:ith ngent Soluticn

the hdldiry blodc of Eban. B$bIe ej'at:acteristics
d mter Elt€nt ard durability idluence Ilcan
perforuune

See Agent Ocrertrate

A otesive body d Brbbles produced fror the
agitaticr d lgent Soluticr

A body of Foe uhictr fo:srs an ilguJ.ating arrt
reflective Layer frm tnat ard is used for frrel_
protectlcn

Ere foan prductlcn procees of eoluticn agitaticn
In a !se, mix drder, or nozzle

En prduct lire or trade nue of a foanraroducing
a$etane, uanally distrihrted in liqui-d enen-
tratc folo

A body d ha plaed alcng ateas to be protected
frcm fire. Alrc nade as tlre anctpr for indirec+
attadc. Atrc ued in plae of hard{Ede fire trail
A turret-+:Fe trzzle ualally uunted crr an engine

the agpanters ard tedniq1s riddr urix Ccncent-rate
rlth Vht€r to EEke Solr:ticn, plp ard mix air ard
Soluticn to rke FoEr, anf tranryct ard eject Foan.
ffiens dieorssd tpre are t}te Copreseed Air I\ran
Syst€n ant tlE llczle a+irating qptsr.

A tube fllted with deflectorg c h.ffles wtLidl
proauee tJ'rq/, unlEour nlbbles in a short distane
(1 to 2 fE,,t)

En preas of Solutian and atr agitaLiqr wit}rin a
slflrnd qtoe (uanlly a !pee) wfrid prodr:es
tiny, unifour R/^bles. I€ngth ard tlpe of hoee
fufltsre aulnt d scubing and t}nrs foan quality

Se lgent Solut1cr

hesh, EaIt, braddgh, hard or soft rnter




