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FIRE & MANAGEMENT

The past yeur has seen sngnlflcant chcmge in our atmude and
/ A Y
approach to managing fire. The symbol of the change is‘a new
name for/our Dms:on of Fire: Cc\mtrol—now known as the Dtvnsn\on of
Fire Munagemenf The substance of the chcnge, whlle reflécted in
many,éf our current activities, will be developed to a.larger _
.degree by our dctions in the coming years. Without lowering our
cclpablllhes as.q top -notéch fire suppression outf‘t,-we m'bsf raise
the quality of ‘our performaﬁce in other’ aspects of professlonul o
fire manégement such asfuels managemént and fireprevention.
' \ ~ John R. McGuire, Chief
State of the Forest Service—1973
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Can Teaching Fire Prevention
To Children in Woods-Burning

Communities Be Effective?

M. L. Doolittle and G. D. Welch

Veterans of countless fire seasons
have been heard to remark that while
the older generation of fire starters
may be hopeless, the real hope for
fire prevention is with children. The
soundness of this assumption was
examined in an area of high incen-
diarism in the Deep South. Two re-
sults will affect planning and execut-
ing fire prevention programs in
schools: First, teenagers and their
parents had nearly identical ideas
about the usefulness of fire in for-
ests. Second. the teens displayed
stronger antiestablishment sentiment
than their parents.

Incendiary fires occur [requently
in the area of the present study. Ac-

M. L. Doolittle is social scientist, For-
est Fire Prevention Research. South-
ern  Forest Experiment  Station,
USDA Forest Service, State College,
Miss.

G. D. Welch is associate professor,
Department of Sociology, Northeast-
ern State College, Tahlequah, Okla.

cording to the local protection
agency, most fires result either from
burning to enhance woodland range
for livestock or from the antics of
local teenagers. Fire prevention ef-
forts in this area are typical of those
in many such areas in the rural
South; signs, posters, radio, and TV
spots, an occasional personal contact,
and annual programs in the local
schools,

The 64 children in grades 9
through 12 in the only high school
in the area were asked to respond to
seven statemenls concerning woods
burning in local forests. A parent of
each child (usually the father} re-
sponded to the same statements.

No Generation Gap Here

The response patterns of child and
parent were similar. On the average,
the children and their parents did not
feel very strongly one way or the
other about woods burning. However,
the children displayed decidedly more
unfavorable attitudes toward forest

Ronger John Chaffin talks to a group of
young visitors on Rean Mountain, Pisgah N.F.
{1962). He seems to have doveloped good
rappart with them—this iz essential for an
effective prevention sffort,

fire prevention in reacting to three
statements:

L. Firing the woods is an estab-
lished custom that should not
he regulated by law.

2. The only reason for burning
the woods is to improve graz-
ing.

3. There is no difference between
a forester burning an area and
a cattleman burning.

Both parents and children strongly
agreed that: “Burning the woods re-
duces the number of bugs, snakes,
and other pests.”

All of the above stalements are
typical of Southern woods-burning
cultures that have existed for gen-
erations. Contrary to the hopes of
fire prevention organizations, it ap-
pears that these customs have been
passed to yet another generation in
the study area, Many Southern chil-
dren may be thoroughly indoctrinated
by the woods-burning attitudes and
actions of their parents by the time
they enter school. —_—
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In general, the planner of a fire
prevention program can safely as.
sume that the next generation will
continue to present him with the
same problems,

Antiestablishment Sentiment
Prevails

Teenagers are often characterized
as the most rebellious, antiestablish-
ment age group of all. Twelve atti-
tude statements concerning govern-
ment agencies and big business were
responded to by the teenagers and
their parents in this study.

Although attitudes were generally
favorable to these organizations, the
children’s expressed attitudes were
less favorable than their parents’ on
the six following statements:

1. Except for 2 or 3 months of the
year, the forestry commission
personnel do not do enough
work to justify their salaries.

2, The woods in this county should
be owned by people living in
this county.

3. Large companies restrict the
freedom and opportunity of
persons in this community.

4.-6. Persons representing (the vo-
cational department of the
school} (the forestry commis.
sion) (the Agricultural Exten-
sion Service) are sincere in at-
tempting to assist the people in
this community.

Prevention Lessons Learned

Although the study compared at-
titndes of children and parents, not
efforts of fire prevention programs,
a few general recommendations can
stll be made about prevention efforts
with children in such a community.

1. Assume that your afiliation with
a bureaucratic organization is
a disadvantage. Play this assoc-
iation down and concentrate on
person-to-person relationships.

2. Recognize that children, and
particularly teenagers, are likely
to have strong peer group afhli-
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ations. Try to channel fire pre-
vention material through group
leaders.

3. Do not depend entirely upon
contacts in the school or school-
related organizations such as
FFA and 4-H for your fire pre-
vention work. Attempt to meet
with and talk to children in-
dividually and in groups at
recreation centers, hangouts,
and even at home. Some groups
of children belittle every school-
related activity,

4. Select fire prevention material
tailored to the audience. Both
verbal and printed materials di-
rected to high school children
should be more than a sophisti-
cated version of the material
they received as elementary stu-
dents. There is evidence that
Smokey Bear is often rejected
by adolescents (2. 3).

5. Avoid the presentation of fac-
tual information, such as num-
bers of fires, acres burned, dam-
ages, and other effects: this
practice is relatively ineffective
in changing the way a person
feels about a subject (1).
Rather, attempt to relate fire
prevention to students interests.
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Smokey Bear
Becomes
Millionaire

Smokey says “It feels
great, but...”

Smokey Bear has just become a
millionaire. As a symbol of forest
fire prevention, Smokey has had a
long and illustrious career helping to

make people more conscious of the

waste and destruction caused by wild-
fires,

In the course of Smokey’s 27-year
career, he has been credited with
saving more than 17 billion dollars of
natural resources, by drastically re-
ducing the number of man-caused
fires. But in addition to all those trees.
hills, and animals that haven’t burn.
ed. Smokey has earned a million
dollars in rovalties for the use of his
name.

In 1952 Congress enacted a law
making it illegal to use Smokey's
symbol without a license from the
Forest Service. For commercial prod-
ucts that are sold, a small royalty fee
is collected and put into a special
fund to help promote the cause of
forest fire prevention. This summer
Smokey earned his millionth dollar
from fees collected in only 10 years.

Many commercial items are made
in the image of this star of TV.
screen, and radio. Among them are
Smokey dolls. toys. games, puzzles.
and books for the youngsters. For
the older fans there are tablecloths,
cigarette snuffers, record albums,
cufflinks, and other such items.

When asked how it feels to be a
millionaire, Smokey said, “It feels
great, but remember, only you can
prevent forest fires.” &
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TOOI Rehandler |mproved
i o S Samuel W. Henry

Rehandling axes and pulaskis can
be faster . ..

Handle alinement can be uniform
and consistently correct . . .

IF you are using the Palmer
Handler, designed and built by Frank
Palmer of the Marana Fire Cache.
This new handler:

*+ Presses out old handles.

* Presses in new handles.

.,:.‘:} ; * Presses in handle wedges.
.“‘! 5 * Maintains prescribed tool head
i

K/
M

mounting standards of aline-
ment and depth.
Here is how you use the Palmer
Handler:
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Samuel W. Henry is West Zone dis-
) patcher, Southwest Region. USDA.

Figure 2. Lkarry Bingham presses the new FS

handle in. :

- a.a.

Figure 3. The tool, wedge,
and wedge bar are in
place. All that is needad
is ancther press to drive
wedge in.

—— e}

Figure 1. A press an the jack will force the
metal bar running up the center of the
hondle to push the old handle out the top.
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Figure 4. Protruding handle-top is being

ground off.
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+ With the 5-ton hydraulic jack.
force the metal bar up into the head,
thus displacing the old handle {fig.
1). This way you don’t have to cut
off the handle or remove the wedges.

¢ Clean tool heads as usual.

« Spread epoxy on hoth the eye
and new handle of the tool head.
With the handle started in the head.
place the tool in the handler and
press the parts together with the jack
(hg. 2}.

* Scrape off excess epoxy and ap-
ply it to a wooden wedge. Hand start
the wedge into the handle, place the
wedging bar on top, and finish the
wedging in the handler with the jack
{fig. 3).

1 To make a supply of ground down re-
placement handles, use a standardized
pulaski or axe head for the fit. To stand-
ardize the head, grind off the ridges in its
eye. This will be the head you use as an
example for all your handle grinding.

Figure 5. Frank Palmer holds the rehandled
tool; a good finishing job makes it look like
new.

* Cut off the protruding handle
top and wedge—with a hacksaw be-
cause it eliminates splintered edges
on the wedges. Grind off any re-
mainder of protruding handle (hg.
4) and seal it with epoxy (fig. 5).

Because the handler weighs - just
75 lbs.. it is easy to transport, and
one unit can be scheduled for use at
several locations. However, since the
Palmer Handler costs only about $40.
all locations rehandling tools in your
area could eventually build their own
equipment,

If you want details, write Llo:
Frank Palmer. West Zone Warehouse-
man, USFS, Marana Air Park. Ma-

85238. AN

rana, Ariz.
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Two Relative
Humidity Sensors

Deve|oped
Robert P. Matthews

Relative humidity can drop rapid-
ly, thus presenting logging operators
with extremely critical fire conditions.
Instruments have been developed
which will automatically monitor rel-
ative humidity and sound an alarm
when a preset level has been reached,
thus eliminating dependence upon
the operator to remember to take and
interpret readings from the conven-
tional sling psychrometer.

Relative Humidity A Crucial
Factor

Records of the severest forest fires
in the Pacific Northwest parallel
periods of low relative humidity. The
most effective fire prevention effort
for logging operation caused fires has
been to halt logging during periods
of critical fire danger.

In the Pacific Northwest, many
forestland owners and public agencies
contractually require industrial ope-
rations to stop during the fire season
when RH reaches a pre-determined
point, usually 30 percent. Compliance
with this provision is erratic and
totally dependent upon people to take
and accurately interpret the needed
measurements. In many areas public
protection agencies supply a fire
danger rating. However, general fire
danger ratings are designed for rela-
tively large geographical regions and
not the local conditions, which can
vary greatly from one operating area
to the next. Often, by the time a

Robert P. Matthews is director, For-
est Protection, Washington Forest
Protection Association, 1411 Fourth
Ave. Bldg., Suite 1220, Seatitle, Wash.
98101

public protection agency or forest-
land owner contacts the logging ope-
rator, it is too late to provide the pro-
tection desired.

Psychrometer Used to Meas-
uvre RH

For. years the sling pyschrometer
has been used to measure RH at ope-
rating sitse; however, the accuracy
of this instrument as customarily
used is probably =69%. This is usual-
ly because the wet bulb is not cooled
properly—also because there is a
confusion and misunderstanding con-
cerning this instrument and how to
interpret its readings. These short-
comings, coupled with the obvious in-
convenience it creates (to have to
systematically remember to take the
RH readings) point up the need for
an instrument that can operate in-
dependent of human frailities,

Any forest officer or contract super-
visor who has attempted to enforce
the systematic RH monitoring clause
of a contract knows the weaknesses
of the provision. Some of the larger
industrial operations evaluate hu-
midity conditions by having super-
visory personnel periodically report
readings via radio. However, this
practice has the same weaknesses
identified above, and readings are
sometimes deliberately falsified in
order to prolong work periods.

Better Instruments Sought

There is the need, then, for an
instrument which will automatically
and accurately monitor RH and alert
the operator when a pre-set level is

reached. Such an instrument is being
manufactured by two corporations,
at the request of the Washington For-
est’ Protection Association.

-

One Works on Yoltage Changes

Thunder Scientific Corp. of 9720
Candelaria, N. E. Suite C. Albuquer-
que, N. Mex. 87112, is producing
the Brady Array Model BR-101 sen-
sor, which operates on the principle
that the voltage passing through the
sensor will change as the sensor is
exposed to differing amounts of at-
mospheric water vapor. By correlat-
ing the change in voltage with
changes in RH, the manufacturer
states that the sensor is capable of
£2%, accuracy on a scale of 5 to
1009 RH. The sensing unit is about
the size of a pencil eraser. Thunder’s
basic instrument will include the
sensor and two thumb dials which
can be rotated over a full range of
RH readings. By rotating the dials
unti} the alarm sounds, the operator
can determine exactly what the RH
is at any particular time. By setting
the dials to the alarm point desired,
the instrument will continually moni-
tor the RH, and if it falls to the set
point on the dials, the alarm will
sound.

Thunder Scientific Corporation is
currently manufacturing several of
the basic instruments for field testing
by Association members. The basic
instrument will be designed to be
located near where the crew bus is
parked so it can be connected to the
12 volt horn system of the vehicle.
The vehicle’s horn would then sound
continuously when the pre-set point
had been reached. As an alternative,
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an entirely independent unit can be
provided with its own bhattery supply
and signaling device such as horn,
lights. buzzer, etc.

One Works with Fibers

Another manufacturer. Interprod-
ucts, Inc.. of 2377 Pollard Ct., Los
Gatos, Calil. 95030, is producing an
instrument which utilizes the “Xeri-
tron” insert. cellulose crystallite fber
humidity sensor. This sensor. which
reacts almost exactly like natural fine
fuels, has heen developed aver the
last 3 years by researchers trained in
hath forestry and meteorology. Inter-
products’ instrument. called the Log-
alert (Rgure}, was specifically de-
signed to meet the primary ‘needs of
the logzing operator as they were
expressed in the results of a recent
survey.

8 FIRE MANAGEMENT

produc:

In the Logalert. the humidity sen-
sor operates on the same mechanical
principal as the familiar home or
office thermostat. When the RH
reaches a given point the sensor
closes a switch and the alarm sounds.
The initial model has four set points
at 45, 35. 30, and 25% RH. Inter-
products specifies that it is accurate
1o *19% RH at any set point. The
unit is powered for a complete season
by a commonly available transistor
radio battery and is completely self-
contained. It is portable enough to
be worn on a supervisor’s belt. Or it
can be wired into the horn system of
a vehicle to operate like Thunder
Scientific’s instrument.

Telemetery Possible

Telemetering RH readings, which
is possible with both sensors, accord-

The Logalert uses fibers similar to fina fuels
to measure RH.

ing to the manufacturers would be
useful, particularly for large indus.
trial operations that must make early
morning decisions about whether or
not loggers should work. It is also
possible to develop a continuous re.
cording device to replace the standard
hygrothermographs used by many
organizations to monitor and report
relative humidity Auctuations over the
fire season.

instruments Still New

As with anything new, many ques-
tions are unanswered. However,
initial production units are being put
in the field and evaluated by users
who will suggest modifications. Initial
costs for the basic model will be ahout
$300 per instrument. The cost will be
reduced as demand increases. Al
though the cost appears high, it is
relatively insignificant in terms of
alternative investments for fire sup-
pression equipment. It is much less
expensive to prevent a fire than to
suppress one! Additional information
on these instruments can be obtained
from the manufacturers mentioned or
from the author.

Alarms As Good As Men Who
Use Them

Refining the technology of auto-
matic humidity alarms depends on
the commitment of those concerned
with fire prevention needs in logging
operations, Loggers must be able to
understand the relationship between
low RH, sparks, and susceptible fuel
in order to know when it is unsafe

to log. A




Incendiary Grenade
Dispenser
Evaluated
In Alaska

Richard Ramberg

Alaska was the evaluation site of a
system to safely dispense incendiaries
from helicopters. Except for a few
minor problems, the Equipment De-
velopment Center at Missoula reports
use of this dispensing system satis.
factory. More testing of the system,
found and developed by Missoula
EDC, will follow.

Predetermined performance re-
quirements were:

1. The pilot must be able to eject
the dispenser in case of an inflight
emergency.

2. The equipment should be operable
by the pilot if a firing specialist
is not aboard.

3. The dispenser system should hold

Richard Ramberg is project leader,
Missoule Equipment Development
Center, Missoula, Mont.

Figure 1. Richard Ramberg loading gr
into dispenser. This and another dispenser
will then be clamped to the mounting bracket

on the helicopter.

at least 12 grenades and drop
them at a rate of at least one per
second.

4. The system should be adaptable

to the makes and models of heli-
copters commonly available.

5. The system should be simple to
maintain and operate.

Smoke Grenade Dispenser
Used

After examining dispensers avail-
able from commercial and military
sources, the military model XM118
manufactured by Fairchild-Hiller was
selected. This dispenser is designed
to drop smoke grenades but will ac-
commodate any grenade in the 2%
by 43% inch “beer can” type con-
tainer. Each dispenser will hold 12
grenades (fig. 1). One dispenser was
mounted on each side of the heli.
copter (fig. 2).

Since the controls for the system
are built into the military helicopter,
a control unit and mounting bracket
were fabricated for use with Govern-
ment-owned or contract helicopters.
The control unit has four firing but-
tons, each controlling a row of six
grenades. When the last grenade in
each row is dropped, a light glows on
the control box.

Mounting  brackets utilizing a
Handley Bomb Rack were assembled
for attaching the dispenser to com-
mercial helicopters. This rack allows
the pilot to drop the dispensers in
case of an inflight emergency or mal-
function.

Evaluated in Alaska

Early in August 1972, the equip-
ment Development Center received a
request for aerial firing systems from
the Bureau of Land Management in
Alaska. Near Allakaket were several
large fires BLM wanted to burn out
to natural barriers. Coordination was
done through the Boise Interagency
Fire Center to evaluate the launcher
on the Alaskian fires. The author
flew to Alaska with the dispensers to
serve as technical advisor to the BLM.

The BLM evaluation team was
headed by Bill Adams from the State
office in Anchorage. Jerry Costello,
also from the State office, acted as
data collector, and Don Doyen from
BIFC was the safety officer. Bob
Johnson, Fairbanks District chief
pilot, flew the BLM.owned FH 1100
during the drops. A local contractor
was hired to record portions of the
evaluation on video tape.

The dispensers were mounted on a
See Grenades, p. 13
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The Most Important

Question

How Could This

ire Have Been

F

Prevented

?

John S. Crosby
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What do highway caution
signs and Smokey Bear posters
have in common?

That’s right! Both are prevention
tools. The caution sign is used to help
prevent auto accidents, and the
Smokey poster to help prevent forest
fires. Highway safety and fire pre-
veniion programs have many other
similarities. Both deal with people;
both are aimed at the prevention of
losses and injury; both programs
must maintain public interest; and,
unfortunately, neither program is
likely to achieve total success.

A work safety program is designed
to help prevent accidents too. Stress
is placed upon on-the-scene analysis
to answer the question, “How could
this accident have been prevented?”
Accident prevention learned from the
answers provides much of the ma-
terial used in safety handbooks. How-
ever, on-the-scene fire reporting sel-
dom raises the question, “How could
this fire have been prevented?” And
that’s too bad. Well-known and useful
specific fire prevention devices and
schemes have resulted when someone
seriously raised this question and
then found and implemented answers.

Basic fire reporting forms usually
ask, “Who started this fire?” “How
did it begin?” “Where did it start?”
There is a real need to get the best
possible answers to these questions.
But unless the investigation leads to
a strategy that prevents a similar fire
in the future, the investigation is
largely wasted.

Often there is a time gap between
fire investigations and prevention
planning. This results in prevention
plans that are based on statistical
summaries of fires by causes and

John §S. Crosby is principal fire re-
search scientist, North Central Forest
Experiment Station, USDA Forest
Service, East Lansing, Mich.

classes of people responsible. By the
time that is done the individual re-
sponsible for a specific fire along
with his reasons for burning or the
real causes of the fire have disap-
peared into a forest of averages. As
a result, stale and perhaps inappro-
priate remedies are likely to be of.
fered as solutions.

Plan Prevention Fire By Fire

The direct approach would require
the investigator to recommend spe-
cific prevention action on the fire re-
port form. Prevention planners could,
then or later, sift these recommenda-
tions, reviewing specific proposals
made under real situations. From
these a hard-hitting specific program
of preventative action could evolve,

Most eastern and about half the
western fires are man-caused. Se,
much of the fire prevention strategy

-must be aimed at people. The intent

of man-caused fires ranges from in-
tentional and malicious actions to
unintentional and accidental fire

starts. Through the middle of this

_range are the escape fires—those re-

sulting from intentional, legal, and
traditional uses of controlled fire.

Varied specific prevention activi-
ties are needed to combat the wide
range of fire causes.

Fires are classified into a small
number of general causes although
there are numerous specific causes of
fires. Likewise, there are only a few
general methods of fire prevention
{education, regulation, enforcement,
etc.), but there are numerous specific
ways to apply any one of the general
methods, So, how do you select the
action most likely to succeed ?

Always Ask Three Questions

Think of it this way: The answers
to three key questions will fairly well
characterize the cause of fire within
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the range of intent and will indicate
the appropriate general method of
prevention needed. Investigation must
first find answers to the questions.
Ingenuity must then supply the spe-
cific prevention action. The questions
and appropriate prevention are these:
1. Was the responsible person aware

of the risk of starting a wildfire?

If the answer is NO, we need to
improve awareness of risk among
the groups of people who inadvert-
ently start fires. Edncation and train-
ing in fire behavior and fire effects
are needed so that people can recog-
nize risks and be aware of the con-
sequences of wildfires.

2. Did the person responsible legally
use fire or ¢ fire brand?

There are many illegitimate uses
of fires and fire brands, from lighting
tobacco with a lighter to starting a
prescribed fire with a drip torch. If
there is no intention to start & wild-
fire while using fire brands or fire,
the reason for the fire must be care-
lessness, lack of skill, ignorance of
fire behavior, or some malfunction
of equipment. If the answer is YES,
several possible remedies are sug-
gested :

1. Develop or require responsibility
among fire users:

a. Provide education and training.

b. Regulate fire use by law and
regulation.

c. Enforce laws and regulation
and punishing offenders.

d. Collect suppression costs and
damages.

e. Make regular inspections of
equipment and jobs involving
risk of fire within the legal
framework, recommending im-
provements in practices, and re-
quiring compliance with stand-
ards of safety,

2. Issue warnings:

a. Release up-to-date fire weather
and fire danger warnings at
strategic locations and by ap-
propriate media.

b. Make use of forest closures
when warranted.

3. Emphasize engineering:

12 FIRE MANAGEMENT
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a. Develop safer tools and brands
through research and develop-
ment,

b. Find alternative, safe ways of
doing jobs that have been done
with fire brands or fires.

¢. Modify and reduce hazardous

. fuels.

3. Did he intend to start a wildfire?

If this question is answered YES,

the problem is one of unfavorable
personal attitudes toward the com-
munity, public or private organiza-
tions, other individuals, land use,
community problems, safety, or
values. Changing attitudes is difficult,
but three general approaches are
used:

a. Appeal to reason—show, dem-
onstrate, educate, involve,

b. Solve problems of conflict.

c. Take corrective actions and pub-
licize resuits.

Answers Suggest Solutions

Different combinations of the three
answers will also tell much about the
prevention problem and how to at-
tack it. A YES to the first and third
questions and a NO to the second,
pinpoints the incendiary. Here the
problem most likely is one of atti-
tudes or compulsions. Among the
typical reasons for incendiary fires
are; pyromania, settling grudges,

_ creating jobs, improving game habi-

tat, and improving berry production.

If the second question is answered
YES and the third NO, the middle
range problems are indicated. These
fires usually start because of careless-
ness, ignorance, or lack of skill or
training. More responsibility and
knowledge among fire users must be
induced. Typical causes in this group
are debris burning, community dump
fire escapes, escape campfires, smoker
fires, children playing with matches,
or even escaped prescribed fires.

If all questions are answered NO
the fire must be classed. as uninten-
tional and accidental. The responsible
person may not even be aware he is
a potential fire starter. Therefore,
prevention seclutions must include

safety in machines and their opera-
tions, require safety inspections and
legislation to support inspections, and
prescribe penalties for noncompl;.
ance. Typical fire causes in this
group are explosions; auto, railroad,
or aircraft crashes; faulty equip-
ment; exhaust sparks; and spontan-
eous combustion.

Tailor Solutions to Situations

Although education, enforcement,
engineering, and warnings are all old,
well-worn methods of prevention,
there are unlimited specific, ingeni.
ous ways to apply them.

How to apply the method is as
important as selecting the action. It
is here the local fire investigator can
be more helpful. He can recommend
a specific action that will fit the in-
dividual situation.. He probably
knows that John Jones knew better
but was just careless with his debris
fire. But Mrs, Smith just didn’t know
her rubbish fire could start a wildfire.
If either mistake is costly, lessons
may be learned, but there are others
like Mrs. Smith, who need to know
more about fire, and there are more
who know better but just don’t make
the effort. So, prevention planning
involves—how to reach these others
with the appropriate method before
they too make a mistake. The in-
vestigator likely knows his people and
how they respond, so he should be
best qualified to recommend how to
keep them from repeating the old
mistakes. His method may be as plan-
ned and subtle as the smoke signal
he received. Planned or unpanned,
much effective prevention is accom-
pished this way.

The fact remains that an effective
prevention program begins with the
question: How could this fire have
been prevented? It is the reason for
conducting an investigation. Preven-
tion action suggested by fresh situa-
tions should carry weight in planning
successful prevention programs. Why
not ask this question on every in-

dividual fire report? A
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Grenades, from p. 9.

FH 1100 helicopter at Fairbanks,
and several cases of M-14 Thermate
grenades were obtained from the
Army at Fort Richardson. Since there
was not enough room to work be-
neath the helicopter, the dispensers
were removed from the bomb racks
for loading. Time checks indicated
that two experienced crewmembers
can safely load the dispensers in less
than 5 minutes.

Two Kinds of Grenades Tested

When dropped at a low aliitude,
the Thermate grenade burns very hot
in a small area. By dropping the gre-
nade high enough to ignite above
the trees, the trailing molten slag
produced a strip of ignition on the
ground about 40 to 50 feet long (fig.
3).! The grenades were dropped

' Before the drop it was determined that
no firefighters or others were in the vicinity
where grenndes were to be dropped be-
cause of danger of injury from falling can-
nister or burning slag. This is an essential
precaution when using incendiary grenades.

ONTROL FOR
JETTISONING DISPENSER

CONTROL SYSTEM

POWER SUPPLY,
{FROM AIRCRAFT ELECTRICAL SYSTEM)

along manmade and natural barriers
including handlines, retardant lines,
live streams, and green, wet areas,

A load of the American Service
Products incendiary grenades was
also dropped. These grenades have a
burster type of fuse that spreads
burning particles over a 300 to 400
foot circle. The grenades work well
for area ignition in fine fuels, but
because of the wide dispersion of
particles, they could not be used close
to the control line.

Use Successful

A total of 780 grenades were drop-
ped on three large fires and an esti-
mated 20 miles of line burned out.
The unit worked satisfactorily in
Alaska except for a few minor elec-
tro-mechanical problems. These are
being corrected, along with the prep-
aration of drawings, use instructions
and procurement arrangements,

Plans are being made for .addi-
tional evaluations in other fuel types.

&

Figure 2. Diagram of dispenser placament,

Figure 3, Troiling molten slag, this grenade
will ignite a strip of ground 40-50 feet long.
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Computer

Time-Sharing Used
with NFDRS

R. William Furman and
Robert §. Helfman

R. William Furman is associate
meteorologist, Rocky Mountain For-
est & Range Experiment Station, with
central headquarters maintained at
Fort Collins, Colo., in cooperation
with Colorado State University.
Robert 5. Helfman is system analyst,
Pacific Southwest Forest & Range
Experiment Station, Forest Fire Lab-
oratory, Riverside, Calif.
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For the National Fire-Danger Rat-
ing System and other fire manage-
ment tasks, a computer communica-
tions system is needed that can col-
lect meteorclogical information, com-
pute fire danger ratings, and display
both types of information upen re-
quest. Such a system, using time-
sharing computers with remote in-
put-output accesses, was tested in
Region 3 starting March or Apri
1973.

In this article, we want to:

1. Introduce the concept of com-
puter time-sharing inte operation-
al fire management.

2. Review the development of an
operational time-sharing program
for the National Fire-Danger Rat-
ing System (NFDRS).

3. Show the potential for using the
computer time-sharing version of

the NFDRS in daily planning.

Problem Is Complexity

Manually collecting, analyzing, and
distributing all of the information
necessary to use the NFDRS often
results in errors. These errors can
occur in the table look-up process
and in transmission.

These problems exist hecause of

the many tasks required to get ope-
rational fire danger information. Ob-
served meteorological information
has to be converted into rating num-
bers. Observed meteorological in-
formation must be passed to the Na-
tional Weather Service forecaster to
be assimilated into a 24-hour fore.
cast. Forecasts must be distributed to
the fire management users to be con.
verted into fire-danger rating num-
bers. Finally, the fire-danger rating
numbers have to be combined to pro-
duce meaningful information on
which to base management decisions.

Inadequacy Is A Problem

The communication systems avail-
able to most Regions consist primari-
ly of radio, telephone, and teletype.
The systems as they are currently
used are not set up to make trans-
mitting large amounts of data easy.
Collection of meteorological data at
a central site and the retransmission
of the data back to the users in the
form of 24-hour forecasts is slowed
because the information goes to all
the users through a single device,
usually the teletype or in some in-
stances a radio network. Users are
further inconvenienced by having to
filter all the data in order to pick




out only what they need. Because of
the work involved and time sched-
ules which must be adhered to, users
are often unable to utihize all the in-
formation available to them.

The answer may be a time-sharing
computer system. Computers can
handle a multitude of data as well
as extract only what a local area
needs.

Computer Time-5haring Helps

It is not necessary these days to
own a computer to be able to use
one. You can subscribe to a computer
time-sharing service and have most
of the advanatages of ownership and
few of the problems. Subscribers
communicate with this computer
from remote locations, usually by a
telephone-teletype system. These com-
puters operate on a time-sharing
basis, which simply means that many
programs can bhe handled by the
computer simultaneously. Users may
store programs and data in the com-
puter for future use or make use of
an extensive library of programs
that is always available on the com-
puter.

A program stored in the computer
can be activated by indicating its
identifier to the computer and by
tvping simple answers to a few ques-
tions from the computer. The user
need not know intricacies of either
the computer program or the time-
sharing system, Many users may
simultaneously use the same pro-
gram or data from different remote
locations.

Other uses of time-sharing com.-
puters that have potential in fire
management include equipment and
personnel inventory. maintenance
scheduling, resource inventory and
management, and individual fire re-
ports.

NFDRS Project Uses
Time-Sharing

The National Fire-Danger Rating
Project in Fort Collins has taken ad-

vantage of time-sharing by develop-
ing an information communication
system around the National Fire-
Danger Rating System, With this
communication system, meteorologi-
cal data can be entered into the com-
puter, and current fire-danger rating
indexes will be calculated. The me-
teorological data are then available
to the forecaster. He can enter the
weather predictions and the fore-
casted fire-danger rating indexes will
be determined. Original data can also
be checked and stored permanently,
alleviating the need for further han.
dling. All the information is stored
in a common data storage file and is
availabe to all users of the system,

The fire-danger rating information
system 1s basically four elements;
catalog, current observation file, in-
terpreter, and processor.

The catalog is that part of the sys-
tem which stores semipermanent in-
formation ahout each station such as
elevation, slope, fuel models, etc.
Once that information is entered, it
then becomes part of the record and
is used in subsequent processing. In-
formation in the catalog may be
changed at any time.

The current observation file
(c.o.f.} is that section of the system
in which the meteorological observa.
tions and forecasts and the corres-
ponding computed indexes. compon-
ents, and manning level{s) for each
station are stored. The contents of the
c.o.f. are available to all users at any
time,

The interpreter is the section of the
system that converts the users’ con-
versational instructions into computer
language for the processor. It also
performs a myriad of checking ope-
rations on the input data.

The remaining portion of the sys-
tem, the processor, controls all opera-
tions from initial catalog entries to
processing of meteorological observa-
tions and forecasts to maintaining
the c.o.f. and storing old data on
punch cards or magnetic tape. It re-

trieves for display the desired amount
of information only. The processor
is controlled from the terminal key-
board by a set of simple conversa.
tional commands. It also has a com-
prehensive error message library
built in to protect the user from com-
mon operational mistakes.

Data Handling Minimized

An undesirable feature of the pres-
ent method of transmitting informa-
tion is that users must cull a lot of
data they do not need. This has been
virtually eliminated by a feature of
the processor that allows the user to
select the fire-weather stations for
which he wishes information. He may
further select the type of information
he desires, meteorological, fire dan-
ger, or both; observed, forecasted, or
both. Information can also be re-
trieved according to administrative
or governmental areas, such as for-
est. region, county, State, etc. Such
flexibility makes the grouping and
digesting of information much quick-
er and more meaningful.

NFDRS Uses New Program

The NFDRS computer program
“Automatic Forest Fire Information
Retrieval and Management System”
(AFFIRMS) was designed to be part
of the daily fire planning operation.
It can be used as a communications
svsten to disseminate both raw and
forecasted weather data and analyzed
fire-danger information to all users
for the planning of daily fire manage-
ment operations. We visualize that in
the future, AFFIRMS could be in-
cluded in the daily fire planning ope-
rations as follows:

1. The forest dispatcher will enter
midafternoon fire-weather data
into the system. The dispatcher
will then call for and receive the
current fire-danger indexes and
manning classes for the stations
in which he is interested.

2. The fire-weather forecaster will re-
trieve the fire-danger observations
of the stations in his forecast area.
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This information will then be in-
tegrated into his fire-weather fore-
cast,

3. Then the fire-weather forecasts
will be entered into the system for
each forecast zone or station or
some combination of both. This
includes the narrative portion of
the forecasts, which then becomes
available on demand to all users.

4. The components, indexes, and
manning classes for the forecasted
weather for his stations of interest
will then be called for by each dis-
patcher, using a simple set of con-
versational instructions.
Observations that have been super-

seded by more current information
will be saved on a mass storage file
for later transfer to cards or mag-
netic tape, which will be mailed to
the users for permanent storage.

In addition to the regular mode of
usage outlined above, the stored in-
formation will be available to others.
For example:

1. Zone and regional dispatchers will
have ready access to the fire
weather and fire-danger indexes in
a presorted, preselected form, It
will be easy for them to keep in-
formed on the weather and fire
danger in any sub-.area of their
area of responsibility,

2. Agencies with crews in other areas
will be able to keep advised on
changes in fire danger anywhere.
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COMMAND?0SPW 0OBS, SIG, 001 ;

09/25/72 15: 44MDT. —_—]
STA-NO OY HR § DBT RH HRB LR MCR DIR WS V I10H TMX MN HMX MN PD PPAMT
20209 25 131 €4 2% 10 O 10SW 130 14 o 0 0 0 0 o
20203 25 13 0 64 30 10 0O I10sSW 20 6 o 0 0 0 0 o
20503 22 13 1 a7 IS5 30 ¢ 10 SE 14 0Q o e 0 0 0 0 o
20205 25 13 + 67 23 20 0O I0OSW 40 ] o © o 0 0 0o
20202 25 13 1 63 58 20 o 10w 10 O 8 o 0 O 0 0 o
COMMAND?DSP1 08S,516,001,
09/2e5/72 15 :45MDT —
STA-NO M S DY HR RH WS RSK FFM ICH 100 IC SC ERC B} Bl FLI MC
20203 € 1 25 13 29 13 0 5 14 0 56 10 17 e l2 I3
20203 C | 25 13 30 2 10 4] ] 0 56 0 23 6 4 o2
20503 A 222 13 15 14 1Q 7 o} 0 48 17 11 5 4 o2
20205 C 1 25 i3 23 4 10 [} ] C 49 22 57 6 Qo2
20202 C I 25 13 S8 10 10 12 8 o 17 4 14 2 8 03

An example of the ocutput from AFFIRMS for o series of weather observations. This is the
type of output that is available after the weather information has beea processed. The upper
set of numbers is the weathear data display. Column headings are {l. to r.) station number,
day, hour, state of weather, temperaturs, humidity, herbaceous vegetation condition, light-
ning risk, man-caused risk, wind direction, wind speed, woedy vegetation condition, 10-hoyr
fuel moisture {%2-inch stick moisture), maximum temparature, minimum temperature, maximum
humidity, minimum humidity, precipitation duration and precipitation amount. The lower
portion is a display of the fire danger information. Column headings are {I. to r.) station
number, fuel modsl, slope, day, hour, humidity, windspeed, total risk, fine fuel moisture,
10-hour timelag fuel moisture, 100-hour timelag fuel moisture, ignition compenent, rate of
spread component, energy releass component, Occurrence Index, Buming Index, Fire-load

Indax, manning class.

3. National coordinating centers,
such as the Boise Interagency Fire
Center, will be able to monitor
fire danger anywhere in the na-
tion.

4. State and private forestry offices
will also be able to take advantage
of the system and become part of
a nationwide data bank,

Future Is Promising

There are several advantages to
this system over the present opera-
tion. Data are available to every user
on request in neat, tabular form
(figure}. Since the user can select
only those stations for which he wants
information, he need not wade
through a lot of unnecessary data.

Acecuracy is a big advantage. You
can be sure that the indexes and man-
ning classes provided by the com-
puter are as accurate as the input
data, When put in, the data are
checked for continuity, which will de-
tect a large percentage of keyboard
errors. Furthermore, when old data
are superseded by more current in-

formation, collected, sorted. and
stored on cards or magnetic tape for
distribution to the users, the number
of times weather data must be han-
dled is minimized.

The Coconino and Apache NFs
used part of the system on a trial
basis during July, August. and Sep-
tember 1972, Feedback showed that
use of this program was a simple
clerical task and did not require ex-
tensive training.

Every effort has been made to keep
the cost of such a service within reach
of most fire management agencies.
but a firm estimate of the cost of
operation will not be available until
after a trial period.

Presently, plans are being made
for a full-scale field trial with the
National Forests and the National
Weather Service in Region 3. The
field trial began in March or April
1973 and will extend through the fire
season to late October or November.
Final program changes or adjust-
ments will be made during this trial.
By January 1974, AFFIRMS should
be available for general use. A
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The Fire Environment Concept
A New Pacific Southwest

Forest and Range
Experiment Station

Publication
by Clive M. Countryman

The following is an excerpt:

Prediction of fire behavior for safe
and effective control and use of fire
requires understanding of the inter-
actions of fire with its environment.

Fire environment is the surround-
ing conditions, influences, and mod-
ifying forces that determine the be-
havior of a fire.

The fire environment consists of
three major components — topog-
raphy, fuel, and air mass. From a
fire standpoint, topography does not
vary significantly with time but does
very greatly in horizontal space. The
fuel component varies in space and
also in time; however, fuel character-
istics, except for the moisture con-
tent of dead fuel. change slowly
enough to be considered static for
any one fire. The air mass is usually
the most variable component, chang-
ing rapidly in both space and time.

Fire behavior is the interactions of

the environmental components with
each other and with the fire. The cur-
rent state of each of these influences
and their interactions determine the
behavior of a fire at any moment.

Fire behavior is the result of com.
plex interrelationships of aerody-
namics, chemistry, thermodynamics,
and combustion physics. Neverthe-
less, it is possible for firefighters to
acquire sufficient skill in predicting
fire behavior to allow safe and efh-
cient control and use of fire. Develop-
ment of this skill must come from
experience and from training in the
fundamentals of fire behavior and
fire environment.

This publication and “This Hu-
midity Business,” also by Clive
Countryman, are available from For-
est Service. U. S. Dept. of Agricul-
ture, P. O. Box 245, Berkeley, Calif.

94701. ﬁ
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You're in Your Car and Surrounded by Flames:

DON'T PANIC!

N. P. Cheney

N. P. Cheney is with the Forestry
and Timber Bureau, Dept. of Nat-
ural Development, Canberra, Aus-
tralia
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A number of popular misconcep-
tions, such as death from lack of
oxygen if you are trapped in a fire
or that a car gas tank will explode
if exposed to naked flame, cause
many persons to panic and some-
times flee a safe refuge. This does
not have to be.

Over several years, studies in and
around Canberra by officers of the
Forestry and Timber Bureau have
produced information to aid human
survival in bushfires, This article is
based on their findings.

Cars Shield

To study the performance of a car
as a shield against radiation. cars
were subjected to intense radiant heat
from windrows of burning pine slash.

The car windows cut down the rad-
iation inside to around half of that
received outside at the peak of the
fire but a person inside would have
suffered severe burns to any bare
skin.

Although air temperature inside
the car did not rise to a hazardous
level, smoke from smoldering plastic
and rubber materials used in interior
linings caused severe discomfort.
However, as already mentioned, the
period of intense heat in the tests
exceeded that which would be ex-
perienced in most forest situations
and was far greater than would ever
be experienced in grassfires.

Furthermore research has shown
that the standard pas tank is quite
difficult to explode. When a tank con-
tains gas the space above the liquid
containg a mixture that is too rich
in gas vapor for an explosion to
occur,

Radiant Heat Kills

In grass or forest fires, the main
cause of death is heat stroke in an
extreme form as a result of excessive

heat radiation. Even severe burns to
the body are not an immediate cause
of death unless accompanied by heat
stroke,

Most of the heat felt from a bush-
fire is radiant heat, and though it
can reach high intensity it lasts only
a relatively short time,

Radiant heat, like light, travels in
straight lines, does not penetrate
solid substances, and is easily reflect.
ed, physical principles basic to sur-
vival procedures.

Even in severe fires the tempera-
ture near the ground remains cool as
hot combustion gases are rapidly
carried away by convection. Meas-
urements have shown that air tem.
peratures within a few feet of the
ground and within a few feet of
flames up to 35 ft. high are less than
120 degrees Fahrenheit. While air at
this temperature may be unpleasant
it can be breathed. Bushfires in the
open do not deplete the oxygen con-
centration in the =air outside the
actual zone where combustion is
taking place.

Be Careful

In spite of warnings and precau-
tions, situations will probably con-
tinee to develop in which fires threat-
en houses and trap car travellers, The
Forestry and Timber Bureau offers
the following advice:

* Do not drive a motor vehicle
blindly through heavy smoke.
Switch on headlights and park
adjacent to bare areas beside
the road as far away as possible
from the leading edge of the fire.
Or park where roadside grass
is shortest.

* Wind up all windows and shelter
yourself from radiation beneath
the dashboard with a rug or
some other article {such as a
floor mat) covering your body.
Remain calm and have confi-
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dence that the gas tank will not
explode. and that even in the
worst situations it will he some
minutes  before the vehicle
catches fre. If the vehicle does
catch on fire you can leave it
but.keep vour skin covered as
much as possible.

* Remain calm and do not run
blindly from the fire. If you
hecome exhausted you are much
more prone to heat stroke and
vou can eazily overlook a safe
refuge. Consider an alternative
course of action,

Behind all these instructions are three
hasic principles which must he re-
membered at all times:

+ Select an area where there is the
least amount of combustible ma-
terial.,

HHow the sbelf;éi-' works -
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This is the end cutaway view of a FS forest
fire shelter that works on the same prin-
ciple explained in the article. See Equip-
Tip Improved Forest Fire Shelter, June 1968.
*+ Use every means to protect your-

self from radiation from the
flames.
* Remain calm and don’t panie.

Related Reading

Clive M. Countryman. 1971, Car-
bon monoxide—a firefighting hazard.
Pacific Southwest Forest and Range
Experiment Station. USDA. Forest

Service. P. O. Box 245, Berkeley. CA,

01701

L.S. Dept. of Health, Education.
and Welfare. Criteria for ¢ recom-
mended stundard: “QOcecupational Ex-
posure to Carbon Monoxide”. Wash-

ington, D. C. A

New NFPA Guidebook
Helps

Volunteer Firefighting
Groups

\

Recommendations  for Wildfire
Control and Environmental Improve.
ment (NFPA WNo. 293), includes
basic information for volunteer
groups in small towns and in sub-
urban and rural areas on how to
organize .a fire department, select
equipment, and train personnel to
fight 'small outdoor fires.

Formerly titled Forest, Crass and
Brush Fire Control. this 68-page text
is a guide for small communities in
rural, forest and wildland areas and
has just been published by the Na-
tional Fire Protection Association
(NFPA). '

New material includes recommen-
dations for spark arrestors on power
saws, for selective use of herbicides
to control vegetative growth. and for
application of chemicals for fire sup-
pression. There is detailed informa-
tion on operation of pumper trucks
directly on the fireline.

Careful evaluation of outdsor fire
in the United States and Canada for
many vears has shown that tremen-
dous damage can he prevented if such
fires are attacked by trained crews
in the early stages of fire develop-
ment. If not controlled. these fires
can endanger human life. cause ser-
ious property damage. result in air
and water pollution. and destroy ir-
replaceable natural resources.

The original NFPA No. 295 was
developed by the NFPA Forest Com-
mittee; the present version was
adopted at the 1972 NFPA Annual
Meeting.

Copies of the 1972 edition of
Recommendations for Wildfire Con-
trol and Environmental Improvement
(NFPA No. 295), 68-pages. 81.75,
are available from the NFPA Publi-
cations Service Department, 60 Bat-
terymarch St., Boston, Mass. 02110.
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An exciting new dimension is
developing in fire prevention;
action programs taking aim at
the FUEL side of the fire triangle.

Up to now focus has been on
the HEAT side of the triangle. As
the diagram shows, the tradi-
tional prevention program has
consisted mainly of effortsto
alter people’s behavior.

AIR, or weather, being the
least known side of the triangle,
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has received emphuasis from
research.

The new opportunity lies in
attacking the third side of the
triangle—FUEL. Fuel manage-
ment, usually considered mostly
os an aid to suppression, is
actually fire prevention of the
highest order. Lowering the
flammability of the forest
through fuel management is
becoming the great new
dimension of fire prevention.
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