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A.

USE OF WATER

WATER-USE TECHNIQUES

Opinions respecting the value of water on fires vary widely.
Some experienced firefighters will have ll’cle or nothing to do
with 1t, reasoning that the only way to fight fire is to burn up
all fuel inside the ireline, and that the manpower employed on
pumps and hose can be put to better use ol“ Trere. Others rely
heavily on water, on the assumpiion that it the naftural enemyv

]

of fire, and that it can control and eymﬂngu ish any fire if

(=3
n

sulfficient numbers of pumps are used. As is usuvally the case,
neither of these opinions is totally correct nor totally wrong.

As a general rule, there i
providing it is used efficien

s a _egood. vse for water on everv fire,
ntly end wilth the nrover use of

O

manpower. The v words here are "ef TWC"OHUWV' and "manpower"

IF water is not used effectively, then it and the manpower employ-
ed to pump it to the Ffireline have been wasted; if +too much
emphasis is placed uron ~L1@v, the entire suppression effort will
suffer because the menvower is not being used properly.

1. Extinguishing Smell Fires

If water is available, the average small fire (depending upon
density of fuel) can be completely extinguished. However, the
warning must be repezted -- the fire must be swamped ouh, each
piece of fuel must be worked over, and every hot spot must be
thoroughly puddled. It is not an easy matter to 01+1D@L"k a
hectare or so of moderate fuel., It takes lots of wwtorﬁ lots of
dirty work, and lots of determination. Bub, if it is done right,
the fire is out. Reburns are usuvally the results of careles: Sness,
failure to do the job properly in the first place, or failure to
maintain patrols until the fire is definitely proven ou’j.

v

Remember that water knocks the fire down until it looks out.
Avoid the false spﬂse of security that comes once TGhe purn is
black and anw,ren ly lifeless. Maintain a patrol until the fire
is proven lifeles

2. Slowing Down an Advancing

held on a cown—w1nd or bw—GTOUe flank, the fire may advance too

quickly for effective burning-off. In such circumstances Tuels
well inside the fireline may be wetted down to slow the advance
0Ff the main fire and to allow burning-off Lo proceed. The strin

of fuel along the inner
get fires started, since a good clean
vital.

aide should al

wovs be kept dfv enough to
n close to the edge is

......

Power-pumps are usuallyv necessary, using & nozzle deliv Tlﬁg a
wide heavy spray that will be thrown well inside. A solid stream
may be thrown farther in, but its.effect is not as good as the
heavy spray.

Figure 1 — Delaying the Fire with Water
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3. Xnocking Down Hot Spots

Heavy accumulations of fuel %oo close to the firebreak msy cause
trouble. Fires in such accumulations should be held in check and
allowed to burn out slowly. The spray stream Is normally the best
choice with its finensss adjusted to sult the heat intensity. A
solid stream will waste ent of the water, since most of it
is forced right through the flames 1o the g"ﬂund beneath. What is
required is a blanket of droplets, with its umOubOrLJ” and cooling
effect. The stream should be used juoﬁc;ous"v 50 knock down flare-
uns as they occur without b“*t ng the fire out. Remember, we want
the accumulation burned cut

Accumulations of heavy fuels such as logs may need an oceasional
e

solid stream to force the wator between Lhem. AL 4h same time,
some fuels may have to be worked over and extinguished if there is
a danger that they will burn 7OﬂF after the adjoinin is

otheTWLqe safe, If they are to be extinguished, *hey gshould be

pulled apart as soon as poscihle and each log mwamno

4. Dousing Fire in Dry Stags and High Stumps

High stumps and stags burning close +to the line are always denger—
ous. If the fire is hi p the stag, pressure and a solid strezm
nozzle are required. If the whole stag is afire, it is wsvally
advisable to start at the oot om and work up. Remember that +he
water pressure may actually throw sparks and live embers off
ingtead of extinguishing them. If there is imrinent danger of fire
spread by embers from the top of the stag, hit the top as Wer+ly as
possible, then slowly work downwards to cool the +ree. Then return

to the bottom and work upwards trying for total ext inguishment.

Fire inside stags will require pressure 4o reach through checks or
other opeaings in the bole. As it is often difficult to fell such
stags, water in quantity is a most valuable aid,

Stags close to the line must be felled. Water may be used to keep
fire from the base until +this can be done.

High stumps, not as preva formerly, may be dangerous if
they occur close to the fi The fire will be in the bark or
between the bark and the d. To conserve water, open up o

. g

tear bark loose with a z axe, then play the water on the

burning material inside

5. MWetting Down Outside the Tine

If the fireline runs through mode ﬂue to heavy fuels, there will

be an accumulation of dry fuel on the outer side of +the firebreak
which may be ienited by radiated heat from the main fire, or by

sparks thrown acrogss by the
the outgide of the firebre
connection, where a power-
reason there will he TeT“orQ
pump will remain operating
water is made by spraving
It is good insurance to
down whe

wind. Water may be used 4o wet down
veing a wide fine spray. In this
prrn is teing vsed on the line for any
when water will not be required but the
sure th ap o cnoi‘ .LC'I. 1 use of this
"hﬁ ovter ' fireline.

fireline wetted

The szme remarks apply where only pack pra ] available. .
However, the obvious difference is in +the ne of water available
necessgliating strict conservation of

Where fires are burning in light fuels on shallow soils, a fire-
break can often be constructed hydravlically by using a jet stream
from a power-pump. Working Ffrom about 0.7 1 aires away from the

on the soil in front of and

edge of the fire, play tho strea



rervendicular to the lge. The shallow soil is +orﬂ.up,
moistened, cooled, back into the 7lames. At the sane
time if the nozzle he head of Tthe stream will widen
out int 1ly ki1l {he fire's edge.

0 a heavy spr
Allow the inside of
ed, fuel-free gap around +
hand—-tool firebreak on the
‘continuous mineral Tirebreak
hose operation.

to burn clean, to provide a connect-
fire. Follow up by putting a good
outer edge of the burned strip if a
x was not accomplished by the hydravlic

7. Gravity Syvetems

Make it a point to ascertain whether there is a suitable water
is

source from the m*lnsﬂoe above a Ifire may be in the form

°
i
i
i

of an existing dam, creek or storage tank.
A very small creek will provide a surprising volume of water at

the nozzle. Workable pressures are available Tfrom stamup;res in
Nannvp's Folly plantation on +the lower reaches from the Sown water

supply dam.

Remember that every metre drop in elevatio cive approximately
10 ¥Pa (1.5 p.s.i.) at the nozzle. Hxpressed exactly, the
field formula to use is

Nozzle pressure kPa = Fall in metres x 10-friction loss.
In setting vp a gravity system, select an intake site at least
23 metres above the highest part of the 1 the gx ravity
funnel firmly in OWCVV, if posgible under @ rt fall or in a
location which will keep the funnel filled to a2 depth of 300 mm
or so above the gcreen A small creek mey have to be dammed in

order to get the de'1r03 depth for the funnel.

Couple the hose to the fumnel and lead the first length or two
downhill in the direction giving the greatest drop. If the water
does not extend the hose, start from the funnel, pinching out the
hose and 1 nqd-imrr The wasor downwards un L oit do Flowin, o ifi".‘v."ﬂ@l}".
1t may be necessary to carry this process to the end of the second
length, depending upon the Slope. O:; is flowing freely,
attach the hose to the Tcig”" 1] Three-way valves
as desired to sunply branc water supply

es anc nozzle

will determine the number

sizes necessary. If the minim nly one branch and
small nozzles may be ﬁeccssaﬂv: if 41t is vl i:ui. several
branches and larger nozzles may bhe po

On short drops of 45 to 60 metres the hose-line will De partially
flattened except ai the nozzle end, With good sysiems , however,
having a plontiful water supply and long drops, it is rowu1)¢e ge)
have too much prcusvwc at the nozzle, even when several branch
lines are in use. ZExcessive zzle pressures may bn vcauo“@ by -

ot

1y valve in
oy fneﬁ:nv the open end of the

v funnel located Ffurther down the

nserting a %

4

(a) wusing larger nozzles,
the line as a bleeder, or
hose-line into a second gravi
hillside.

J

¢ TN
'+ O o' B3

t Ot

Once the system is overating, it is only nocomswrv to keep the

gtrainer in the funnel free From creek debris As long as the

water supply is flowing, the gravity system will carry wate; down-—
Lth o

)
hill to the fire with littlie sunervisi



Figure 2 ~ Examnle
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8. General Remarks on Use of Water
One of st important uses of ater is in mopping-up and +his

the mo
1

subject wil

There are no di

properly used. Dlsaiv
and over—-confidence in

in ifts uvse can be summari

1) Use water wherever

2) L

3) If water
However,
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4) Water is
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USE OF PUNMPS AND HOSE
1. Pump Selection

be covered

ry methol: a su
: 5

later in the text.

S in the LSe of water on a fire if i+t i
ages and trouble occur only through misuse
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Setting Up the Pumn

he rush to get a pump operation started, the finer poLnTS of
1p are often overlooked. To avoid trouble, remember the

Set the pump on a solid, level bed -~ rock or gravel i:
possible;

Keep the pump as close to the water level as possible. Every
extra metre of suction 1lift decreacses the volume and pressure
at the nozzle;

Make sure all coupl
leaks may prevent

the nozzle are
the pump £ it is conti

Remember that fooivalves are essen
centrifugal pumns., ' ners . are sa
displacenent pumps, footvalves

MW
s

=3
=
o)

Make sure the gtreiner or footvalve ig covered mv ot 1095t

100 mm of water. ILf the location of the wo or supply is sandy,
gravelly or muddy, tie the inltake end of 2 hose to a stake or
log, plﬁco it in 2 ﬂm_l or regt I flat rocks or wood. Tie
it so that the footvalve stands v L Both these methods
will help keep A OTuifW naterials out of +the pump-end:

If the pump 's water-cooled, lead the cnoling water away from

the pump setting =o that the work area doeos not “ecome mudded;

Do not set urx n where falling trees or rolling
material may pump operator Remember that he will
be able to hes vove the motor ﬂOiqq Avoid setting
the pump in 2% allow the setting and accurulation

of carbon monor

The suction hose will
Always use a check .
avoid rupturing tThe tlon 7 ) 2
the evrht of water in +the discharge h

pwessure.

e of the pump to
pack pressure from
ine,

nelow. It should he the
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|l S Chacik
vt i walve
. i { oot foot of
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PuMp = s
vinad hose Limed hese
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- 1o deliver water
useful work may he
3 s } vo“, other factors
exer’ influence to determine whether ble stream is
delivered at the nozzle hese Tacto: ﬁy be expressged in
the pumping equatior

Nozzle Pressure

(a)

Nozzle pre

thTPUFh the
the ects
effective wor
kPa for. ""3’"}‘" ere l..'D'r]_- -

(b)

Ssure

A1l Forest service numps should be tested 4o determine the
maximum operating pump pressure of each unit. The last
pressure test for ~ach pump should be kept in a log hook in

the pump bhox.
(¢) Siatic Head

wump by the

s 1o . -
kD= per metre

al

of water
elevation al:

The head or hack
n the

elevation.) . to 10 and the
rule of thumb to re calculations is
that every metre o pump and nozzl
requires 10 . D 40 get water
to

For gravity lines, be modified so that the nozzle
pressure in P& = metres ¥ 10 - Friction Loss.

(d) Friction Ioss

tTurhulence ig created
interior 4
-+

5 f‘ g wi 'J,‘.’l
'w;’mr\ O

increased

Therefor

#8 mm(5/16") | #10 mm(Z

€]
b g
.
N
——
(SN

v AT A
(471 (2 pos.i)l (5
’i 38 ( 2y D T e f
: mm (1+") Percolat- g 3 .
| ing Hose. | 6 kPa i .12 Kpa | 24 kPa | 60 xPa
i i

NOTE: 1 p.s.i. = 6,89
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If we have to 1ift water 4o a vpariticular svot there ar~ specific
Tthings we must know kefore we can that )

work (deliver water from the noz least

Pelad. )t

)  The vertical height the water muet be Llifted (estimate):

<.
)

1
2) THow long the hose line will be (estimate):

(3) The type of hose %o be use
ant. from Friction Losg T

q

(4) The maximum vpressure that the pump can deliver (see pump log
hook) .
Typical field calcuvlations that must be done are illustrated as

follows:

Examnle 1

mesres
presgure

Tevatjon 5 4.6
(2 000 f%.),
of the pump=1

As we are trying to =-lve the pumping equation:

a En}

Nozzle Pressure = Pump Pressure = Static Head ~ Priction

as we know the nozzle pressure must be at least 170 kPa e
to be effective, it is a matter of solving the right hand
the equation to ensure that it is greater than 170 kP2 (25 p.s.i.)

Therefore, elevation x 10 kPa = 460 kPa

ozzle (20.Lengthe

-, ZZE 1rPe

= 220 Xra
A PR : - 3 ! L A s 4
The system will work usoi; T# , 2% and 3% nozzles mut not with
] . . PIE i A e A + R )
44 nozzles. (geo Tigure 4 =xd check the calculation).

Logses =

427 J- o =1 . i = -, e - o4 A
As the %otal losses are grester than the rump uressure of 1 275 kPa

the system will »od work. S
.3 2 7 P (e J.
Similaxrly, the
A
Xe;
2% nozzle (20 x
= Pumn nregsure
=) 4+ 577 | : - b e . L
The system will deliver water but at less than

1
ive nregssure of 170 kI



However, by using 1# nozzle
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Pump
low tThry

builds

nre
numn Pressure on
sum of the i

ADVANTAGE

(1) One experience

(1) Only high-quali®y lined
near the nump:

i

y A,

(2) THose adapters between the UMD E

re necessary:

desizned for such

(3) Pump heads on

pressures, and

the pump could end nger

i ‘nokpe

(A50psi )

~x

{Water \ suction Hose /\

[aation hdebads
R dena s saccecist

Source 1 = sitie

. C
15 . e
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DISADVANTAGES

(1)

(2) Pump, fuel, tool relay tank must be carried uphill
to the second pump site.

Figure 6 = £ Pump System
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