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INFORMATION FOR CONTRIBUTORS _

It is requested that all contributions be submitted in duplicate, typed
-double space, and that no paragraphs be broken over to the next page.

The title of the article should be typed in capitals at the top of first page,

_and immediately underneath it should appear the author’s name, position,

and unit.

If there is any introductory or explanatory information, it should not be
included in the body of the article, but shonld be stated in the letter of
transmittal.

Tlustrations, whether drawings or photographs, should have clear detail
and tell a story. Text for illustrations should be typed on strip of paper and
attached to illustrations. Al diagrams should be drawn with the type page
proportions in mind, and lettered 2o as to reduce well. In mailing illustra-
tions, place between cardboards held together with rubber bands. Paper

: clips should never be used.

India ink line drawings will reproduce properly., but no prints (blackline
prints or blueprints) will give clear reproduction. Please therefore submit
well-drawn tracings insteed of prints, :

The approximate position that illustrations bear to the printed text should

be indjcated in the manuscript. This position is usually following the first
reference to the illustration. :
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A STUDY OF THE VOLUME AND LOCA-
TION OF THE FIRE LOAD AND THE
DETERMINATION OF AN EFFECTIVE

PRESUPPRESSION. ORGANIZATION T
HANDLE IT. '

P. D). Haxsow, Senior Forester, Region 3, assisted by I C. Fu~ke, Assistani

Engineer, and E. L. TURNER, Junior Forestor, U1, 8. Forest Seruvice.

One of the important things needed in fovest fire econtrol is a body
of tested theories and methods for determining the number of pre-
suppression men to employ and where to station them within g pro-
rection unit. The Californin Region bas put originality and much
work into an effort to develop something worth while along this line,
The problem is not an easy one, and it would be surprising if the
following article is not open to eriticism at various points. Nothing
counld better promote the development of the needed theories and
methods than a general discussion in Fire Control Notes of various
angles of the logic and implieations of this sample of what the Cali-
fornia Region has done.

In transmitting the article, the regional forester writes -

“This particular article is a copy of the report of the study ‘made
for the Plumas National Forest and was selected at random from
similar reports of studies prepared for the 12 northern California
fire forests. Studies were also conducted on the four southern forests,
bt these followed a different procedure than that employed in the
north,

“The presentation in this form, asg the study actually applies to &
unit of land, appears preferable to a presentation of the general pro-
cedures followed.

“The study embodies principles of previons planning developed
chiefly in this vegion, including the determined travel time standards
for the various cover types, the procedure of competing stations with
each other as used in detection planning, and procedures and results
obtnined in transportation planning.

“The study is the result of an appreciation of need for some better
method to evaluate fire business. so that a comparison between forests,
ranger distriets. or fireman units could be made. It has been a help
to ns in planning financial estimates, placement of crews, and equip-
ment, :

“With respect to the applicability of the scheme to other regions,
it might be well to mention that a prerequisite to this study is rather
sonnd information on travel time standards, preferably for rather Iarge
areas on which the fire characteristics are relatively similar. If these
standards are available and area boundaries decided upon, it i3 n simple
thongh admittedly time-consuming operation to compute the rate of
perimeter increase of the free-burning fire from the individual fire
reports, and the resulting average rate for all fires in the area con-
cerned. After this is obiained and some simple techniques mastered,
the study proceeds rapidly.”

1. Objectives.

This study is an integral part of the N.
project and has as a main objectiv
bresuppression organization of b

161

atlon-wide fire replanning
e the determination of an effective
oth personnel and equipment re-
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162 FIRE CONTROL XNOTES

quired to handle the fire business and, particularly for this region,
to bring that part of the whole fire-control system up to a level
more commensurate with the present development of the transpor-
tation facilities. .

In order to obtain the main objective mentioned, it was necessary—

1. To devise a method of mensuring forest fire business as it is
reflected by the small free-burning fire and to determine .the location
and volume of this business withm the forest.

2. To consider and to provide for changes in the location of the
fire business which may be anticipated in the future as compared
to the past.

3. To_determine the best locations for presuppression stations to
most effectively and economically treat the fire business, as pre-
viously determined, selecting the locations on the basis of coverage
of fire business within prescribed time limits through use of the
existing road and trail systems,

4. To consider and prescribe treatment where practical for areas
not reachable within reasonable travel time limits. .

5. To determine desirable size of crews for initial attack.

6. To determine the best locations for tank trucks.

II. Procedure Employed.

1. To devise a method of measuring forest fire business.—The
potential fire perimeter in chains at the end of one hour of' free-
burning eonditions, or in other words the rate of perimeter increase,
was accepted as the unit of measurement of fire business. To this
was applied the term “perimeter unit.”

For any area under consideration it is possible to measure the
number of perimeter units if the average rate of perimeter increase
and the nwmber of fires which have ocenrred are known, since the
product of rate of spread in chains per hour multiplied by number
of fires results in the number of chains of fire perimeter which occur
during the first hour that fires burn. ,

To obtain this, the rate of perimeter increase in chains per hour
between discovery and arrival of the suppression force was calcu-
lated for all fires which occurred during the seasons of 1925 through
1937, inclusive.  All fires which did not spread, such as ignite
snags, houses, and camp fires, were rejected in the process. The
average rate of spread for those fires that had spread associated
with them was computed for each of the major travel time zones on
each forest. The zones referred to were those mapped and used in
the transportation planning project for each forest. I'ravel time
standards applicable to each zone will be discussed later.

Fire occurrence spot maps covering 10 years of man-caused and
20 years of lightning-caused fires were plotted. Each lightning fire
was given the weight of one-half fire in order to keep the data on an
even 10-year basis. With this basic material of rate of spread and num-
ber of fires in combination, it was possible to apply a numerical meas-
urement to the fire business for any forest, ranger district, or guard
anit-desired. Each fire on the spot map was assigned the average
rate of spread of fires on that area, which introduced a slight factor of

1.\ cooperative project with C. A, Abell, Californin Forest and Dunge Experiment Station,
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safety and accounts for the term “potential fire perimeter” when
veferring to the definition of perimeter unit.

The unit of perimeter was used as a measurement rather than
the corresponding man-hours necessary to control the unit of perime-
cer, beeause rate of line construction was found to be so dependent on
such things as fatigue, size of crew, use of machinery, etc., that more
re iable comparative figures could not be obtained ‘through its use.
This factor was taken into consideration through the application of
Judgment in manning positions.

2. To provide for changes in the location of the fire business.—
Changes in the location of fire business are chiefly effected by changes
m_industrial occupancy. Anticipated changes are, of course, not -
stbject to measurement. The matter was given consideration by ap-
plying the best judgment available in the selection of presuppression
stations by forest personnel,

3. T'o determine the best locations for the presuppression stations.—
As a result of the study by Show and Kotok# which prescribed
travel time standards for the various major cover types in northern
California and as part of a previous transportation planning project,
all forests were zoned into logieal cover type zones having travel time
standard applied to them of 30, 60, and 120 minutes. respectively.
These were the zones previously referred to for which the average
rate of spread was computed. :

Templets, or transparent maps, were prepared, showing the area
covered from each potential presuppression station studied, within
the preseribed travel time limits for the zone concerned. The number
of perimeter units covered within time limits for each station was
then computed. In tables to follow, this figure is referred to as the
station’s “gross value” in perimeter units.

After the gross value was computed for each station, the stations
were placed in competition with each other, on the basis of their
coverage of perimeter units, with the objective of building up that
combination of stations which could most effectively cover the fire
buginess within time limits and with as little duplication as possible.
Procedure employed followed that used in a previous study of detec-
tion stations and described in U. 8. D. A, Circular 449, entifled “Plan-
ning, Constructing, and Operating Forest Fire Lookout Systems in
California,” by Show and Kotok. Briefly, this consisted of selecting
the station having the highest gross value and reducing the gross
value of all other competiting stations by the amount of the coverage
mutual to them and the first station selected, then selecting as succes-
sive stations in the system those that add the greatest perimeter unit
coverage to the coverage of stations already selecte.  The net amount
added by each station is ealled its “contributed value” to the system.
("Tables to follow in referring to these figures use the term “confribut-
ing value” or “contributed station coverage.”)

Technique of computing competition requires preparation of a
composite map of station coverages from which a master sheet is
prepared. From this sheet selection of a system of stations may

reaclily be made.

* The Iretermination of Hour Centrol for Adequate Firn Protection in the Major Cover
Types of the California "ne Region, G. 8. D. A. Tech. Bul, 209,
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4. To consider and prescribe treatment where practical for areas
not reachable by a suppression force within reasonable travel time
limits.—Euach such area was considered generally on the basis of fire
prevention as being the only possible positive treatment. Provision
for the necessary personnel was included in the prevention plan.

5. To determine desivable size of crew for initial attack—Com-
pilations for this study were handled under the direction of C. A.
Abell, associate silviculturist, California Forest and Range Experi-
ment Station, in cooperation with the author. The resultant report
will be the subject of a future publication, The study shows clearly

_the necessity for crews of 5 to 6 men frequently placed in areas on

which the average rate of spread is in excess of 12 chains per hour.
Crews of from 3 to 4 men are required where spread conditions aver-
age 6 to 8 chains per hour. The reinforcing action of the second crew
is essential to satisfactory performance,

6. To determine the best locations for tank trucks —For each forest
a map was prepared showing the area within 500 feet of all roads and
within 500 feet of all places that a loaded tank truck could reach,
traveling across country. This area was considered as the zone of in-
fluence of tankers.

The perimeter units on this nrea subject to this treatment were
computed for the forest as a whole and for each of the proposed
presuppression stations. This provided a basis for planning this type
of equipment. See tables 3 and 4.

III. Definition of terms used in tables to follow.

1. Perimeter unit.—Each chain increase in perimeter per hour for
free-burning fires is a perimeter unit.

2, Perimeter unit walue—The product of the number of fires that
have occurred in an area over the 10-year period multiplied by the
average rate of perimeter increase in chains per hour for fires that
have occurred in the area concerned.

3. Gross value~—The total number of perimeter units on an area
which can be reached within prescribed travel time limits from the
station concerned. }

4, Contributed valuve~The number of perimeter units that can be
covered from a station within travel time limits and which have not
already been covered by stations ranking higher in the system.

5. Unduplicated velue.—The number of perimeter units covered
within time limits and common only to the one station under consid-
eration. This applies only to coverage from the final selected system.

6. Initial attack value—The number of perimeter units in the area
which can be reached more easily and quickly from the station con-
cerned than from other stations in the selected system. This rating
is subdivided into perimeter units which can be reached within time
limits and those that require extended travel time to reach.

IV. Application to the Plumas National Forest.

1. In applying the foregoing to the Plumas National Forest, the
average rate of Initial perimeter spread of fires occurring in the va-
rious travel time zones was determined to be as follows:

P
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O 60 10. 1 366
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The area, the number of fires, and the perimeter units in each travel
time zone ave shown on table 2 of this report.

9, Since the fire occurrence considered is on a 10-year basis, the
ratmvs obtained by multiplying occurrence by the proper rates of
spread are also on a 10-year b.lSlS, 1. e., perimeter unit ratings are
for 10 years,

3. A conference held in San Francisco on February 2, 1940, was
attended by the regional forester, members of his staff and the fol-
lowing forest pexsonnel D. N. Rogers, forest supervisor; John Grey,
assistant forest supervisor; Keith \[waomld fire chief; and Ernest
L. Turner, fire replanner. At this conference the results of a pre-
liminary study were presented. A series of maps, overlays, and
tables was userl in this presentation to show the presuppression value
of each location studied. Selection of locations to be manned by pre-
suppression forces was influenced by administrative and other con-
siderations as well as the computed perimeter unit ratings. The
tables, some of which have been recomputed by the elimination of
certain stations, are included in this report.

Decisions made at the conference regarding the selection and man-
ning of staticns and the distribution of various sizes of tank trucks
are shown in table 4.

Notes on the selection or rejection of stations which were influenced
by factors other than their perimeter unit ratings follow:

Portolu.—The fire occurrence as shown on the maps for the 10-year
period concerned in the immediate vicinity of Portola was not con-
sidered to be a fair representation of conditions as they now exist.
These fires, for the most part, are small camp fires and smoker fires
started by itinerants along the railroad. The trouble has now been -
greatly reduced by a plo"r‘lm of hazard reduction. Therefore, it
was decided to consider a reduction of this number of fires by 75
percent for the purpose of this study.

Mooretown.—This station in reality is more important than its con-
tributing value indicates. It is in the center of an area previously
pr otected by the State. Because of this, its ratings as shown in this
study are based only on fires upon which the Forest Service took
action and the records of which were in the files. If records of the
total occurrence for this area had been available, a conservative esti-
mate indicates that Mooretown would have had o contributed value
of approximately 500 perimeter units with 50 percent of them being
unduplicated. All this area falls within the boundary of the Raker
Act.
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Cascade guard station—Because a large area requiring one-half
hour travel time will be opened up by the completion of the Millsap
Bar Road, this station was approved. It covers more of this area
within time limits than any other station. Also it has prevention
value, -

Boulder Creek guard station.—Although its contributing value is
low, it was retained in the system on the basis of its importance from
a prevention standpoint, especially during the hunting season, and
also of anticipaled logging activity in that vietnity,

Prattyille—Although it has a higher contributing value than some
of the stations selected it was rejected on the basis that erews at Al-
manor Dam and at Chester (a1 Lassen station) could sufficiently
protect this area.,

Black M ountain lookout.—This station is classed as a primary
lookout in the detection plan but has been used as a lookout-fireman.
Its continued use as a fireman will not be necessary in the planned
fire control system.

Bear Ranch Hill lookout-fireman—This was left in the system for
its detection value to the Lassen Forest and now becomes a primary
lookout.

Red ITH1 lookout-fireman —Although its contributing value from a
suppression standpoint was zero, its detection value was considered
enough for it to remain in the system.

Red Mountain lookout-fireman~This station remains in the sys-
tem as a lookout-fireman, primarily for detection.

T'hree Lakes lookout-fireman—~This station’s contributing values in
both suppression and detection were so low that it was dropped from
the system. '

V. Maps Prepared.

L. Fire control stations—Travel time zones and fire oceurrence
map—This map shows by appropriate symbols the location and fune-
tion of all planned fire control stattons, the classification of the area
to be protected as to travel time allowances and the location of oc-
currence of lightning fives from 1917 to 1936 and of man-caused fires
from 1927 to 1936. For some forests the original travel time zone
boundaries have been smoothed or generalized to eliminate small de-
tails, thereby reducing the amount of unnecessary detail work in
completing this study., _

2. Initiad attack: and multiple corerage map.—This map shows the
theoretical limits of the areas within which each suppression unit
could make the first attack on fires. It also shows by color legend
the area that can be reached within allowable time limits from one,
two, three, or more planned suppression stations. Areas that are
reached within time limits from stations having only one man are
cross-hatched.

3. Lzisting road map—This map shows the locations, travel
speeds, and distances between important points and road intersections
for travel time in minutes between unportant points and road
int}ersections. This map was prepared for the regional office files
only.

——
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V1. The following fizure and tables are self-explanatory:

NET COVERAGE OF PERIMETER UNITS IN PERCENT OF TOTAL
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TaBLe 1.—Plumas National Forest—Suppression station locations studied

Loration—2AIount

i Ta in
) ) THabloe meridinn dollgc- tras- | presant
Station Names . porta- | sup- Remarks

¢ zun | Fown. “1‘;2 tion |pression
" iom | ship | Renge D plan |system

Abmanor Dam.._ ... .. __._. 2B 27N, S E.

Tenr Ranch Hill Tookout-fire- | 13| BN | 3E.

man,

Black Mountoin lookout..._-...! S| %N} L3E. Used as o lookout
H firemnn.

Boulider Creck guard station. .. 13 12 E.

Brush Creck ranger station n ¢ E.

Bueks Lake guard station 3 T E.

Cascade guard station. . il R

Chnlienge tanger station. o T E.

Crockor guard station. . 3 HE,

‘Engel Mine.... ... y1T 11 E,

Fagnn Satddle ... ____ ., . M & I

Gansier Buar puard swation. .0 A7 T E.

(103 T S A ] 1 E,

Greenville ranger station. ! 3 O K.

Jarbo Gup gunrd station . P26 i1E, Lnssen N. F, Station.

La Porte gusnd statien. .. 16 Y E. N

Lastfman ranger sintion. . 1 11 F.

Lights Creek guard station n 11 E.

Meadow View puard statina. 3 14 E.

Mohawk ranger station. . ] 127 E,

Muporetown. ..o 13 6 E.

Portola. .. __........ 36 BE,

Prativille. . ... 11 TE.

Pulpn. ... N & E.

Quiney ranger station. . 1i 9 E, .

Ttod. Hill leokout-firema 1 TE. Used as primary look-

out.

Rad Rock lookout-freman. .. 11 11E,

Spring Gardon 31 1LE.

Saquow Valley._______ 3 13 E.

Strawherry........... 20 3E,

Taylorsville. ... __._..__... 31 10 E.

253250 m—40——2
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TanLE 2—Plumas National Forest—Tabulation of area fires and perimeter

Zove I—Y4-hour travel time, 16.9 chains/hour

Zone II—1-hour trave! time, 10.1 chains/hour

Perimeter f : Porimeter
cli-{[gtnng:{s nits Perim- Fires ubits
Num-| Per- Num- Per- |Num-| Per- .
ncres ber | cent | BC--YE- cent | ber |eent |BC-¥T.
Merimac___. 8.6 2,129 R 2 37.00 20| 37 1.5 6.4
Quiney. .. _ 4.9 4, 140 17.1 S5 3 76. 0 4.1 768 3.2 5.6
%ﬂi?nvﬂle-“ ; 7 2,450 10.1] & 10. 8| 198.5 lﬂ.g 2,005 6.3 11,8
Milford .. ___ . 2] 422 L7 IG.8 185.00 9, 1,888 7.7 8.3
Beckwith_ _, 7.3 3,528 15.9| 3 120.0| 6.4 1,212] 50 8.3
La Porte____ 6. 8| 2, 12,4 2 14,0/ 5.6] 1,050 4.4 7.8
Total_, 32, 3 15,852 48.0 3 720.5 38, ﬁl 7,277 30.1 8.3
Zone ITI—2-hour travel time, 6.5 chains/kour Agricultura] areas
Perimater N Perimeter :
}“lﬂ?lg:é units Perim Fires units Perin-~
uni{s(. ; unfts,
] N A
Num-| Per- . Per- [ Num-| Per-
acres cent| ber | cent |26-¥I- cent | ber |eent |2%-3T
Merimae., ___ 21 M0 L2l 150 0.6 k) o S IOV I A
Quiney______ 1.2 .5 0.4 49 0.2 2. 6 1.3
Greenville___ Lyloarol 17 200 o T.4 0.9
Milford, ____ L4] 145 0.8 B4 0.4 4.0 01
Beckwith___ 2.6 28.5| 1.4 1720 0.7 4.0 Q.7
La Porte___. 3.7 - A 1] 1.1 L] o SURIN SR SR IR
Total..| 207.1| 12.7 i 037 38 48 30|
All zones
Ronger distriets Area Perimeter units| Perim-
. i units,
M neres Percent Lb‘:_?' Percent 513 _‘},{,
i
.\Ie_rimnc ..................................... 1.3 10.6 2,653 119
Quiney..._. 1.8 18.9) 4, 95." 20. 5
Greenville._ 17.§ -0 4,857 103
Miltord__ 21. 5 2,384 0.8
Beckwith_ 19.9) 5212 218
LaPorte... ... 0777 18, 6 4,303' 7.8
Total 00.0 24, Iﬁﬁ; 100.0
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TapLE 3.—Plumas National Forest—Relative need for tank frucks dy ranger

districts
Reachable by tanker
Total -
. perimeter
Districts anitson | pooe... | Percentof | Pereent of
district umits district per- { [orest perim-
imeter units | eter units
MertimnC. o e 2,853 1,346 51 10
Qllflrr:gruc ............. - 4, 957 3,130 83 23
Greenville . o iieaiiiaees 4, 857 2,601 58 19
Milord . s 2,384 696 29 5
Beckwith - 5,212 3,388 85 25
Lua Porte. 4. 303 2,466 &7 18
Forest Total ... . 24,1686 13,717 57 100

TABLE 4—Plumas- National Foresi—GQross, contributed, and gross tanker values
and conference decisiong for all stations studied ; aml initial attack and un-
duplicated valucs for each station selected

- o ,
- Contributed | 5 B Initial attack Conference de-.
é’ value En |k value elsions approved
= ‘3 am for—
e @ (-] = - L
8‘5 o > 2 E E| o _52___, k]
e | o =~ 2 = < =0 I
R w22 ) 2 b1 =] o
- Yy |25 | 23 S| o w g Y-
€5 =8 = .2 BE | & =
> == =f=4 = ae ol 1) 8 kb L
TE | g2 28| = w2 1EL| 28 =2
2 | =7 |E=|8%|3 = Eg| =3 g =
P @ = o e ® o E’- =4 =3 3 ﬂ
<] N 4] = <) [ A = = B
1. Quincy ranger station..____ 4,650 | 4,650 .19.2 13,354 | 757 ] 2,626 | 439! 3,065 | 10 | 1 standard.
2 Portoln.. .. ___.____._..... 4,300 | 3,320 | 33.8 (3,570 | 226 ] 1,399 | 3 1,722} 5 Do.
3. Greenville ranger station__| 4,451 [ 2,672 | 46.1 |3,284 | 223 {2113 | 250{ 2383 | 5 Dao.
4. Challenge ranger station .| 2,475 | 2,475 | 80.4 (1,813 {1,124 | 1,597 | 313 { 1,910 | 10 Dao.
3. Gansner Bar guard sta- | 3,021 | 1,100 | 60.9 (1,920 ] 866 | 1,755 | 250 | 2,005 | 5 Do.
tion.
6. Brush Creek ranger sta- 981 934 | G4.8 | 811 | 802 820 | 186} 1,008 5° Do.
tion,
7. Loufman ranger station.._.| 1, 043 851 [ 68.3 | 5681 320 605 | 181 8] 5 Do.
8. Strawberry.._ ... 2,029 643 [ TLO {1,048 | 311 (1,000 | 135 (1,225[ 3 Do,
9. Lights Creek gunrd sta- | 1,463 629 | 7T3.4 ] 851 150 87 41 81 3 - Do.
tion. :
10. Genesee. . ___.._......._. 2,435 420 | 75.4 (1,802 142 §12 143 755 | 3 Do.
11. Bucks Lake guard station. 743 282 | 76.5 | 38 242 481 29 530 1| Norze.
12, Crocker guard station_ ____ 2,382 241 ) 77.5 (B, 896 [ 111 811 | 195 1,006 5| 1standard.
13. Mohawk ranger station..._| 3,079 216 | 78,4 |3,330 | 162 | 1,780 | 180 | 1,968 5 Do.
14. Fagnn Saddle...._____._.__ 507 195 71 70.2 | 348 | 110 196 | 152 HE ] 3| Nope.
15, 176 ) 80.0 ) 640 ) 118 606 180 788 3 Do.
i8 2, 535 163 | 80.6 (2,021 66 816 191 | 1,007 5 | 1standard.
17. Meadow View guard sto- | 3908 162 { 8.3} 182 | 142 252 | 312 564 1| None.
tion.
18. Squaw Valley.. 1 [ 81.8 § 548 55 419 76 495 | 3| 1 standard.
19. Spring Garden. 60 | 82.0 (3, 263 60 648 81 20 5. Do
20. Mooretown. ... _.______. 50 | 823 | 243 4 64 169 D3| 5 Do.
2t, Jarbo Gap guard station___! 453 51| 82.5 | 342 51 135 | 1M 329 | {1) (1)
22, Caseade guaed statlon . __ 201 30 | 82.6 | 147 30 90 I7 1161 1 | Nons.
23. Bonlcer Creek gunrd sta- | I, 232 25 | 82,7 | 592 20 265 94 /9| 1 Do.
tion.
Totall oo e 14, 985 R
24, Pratteille .__._____...__.__ 1,614 61 Relected.
25. Taylorsville. ___ .-l 3,408 46 Da.
26. Bluck Mt lookont. ___ 529 3 Primary lookout
27. Bear Ranch Hill lockout- 267 ¢ 0.
fireman,
8. Pulga. ..o ... ...___._.. 522 0 Rejected
29, Engelmine._____.__....__. L7 9
30. Red Rock lookout-Areman.)? Low 0 Debectlon value.
3l Red Hill lookout-fireman. _|? Low 0 Do.
32 Three Lakes lookout-fire- |1 Low 0 Rejected'
man.
! Lassen station.

1 As ihese values were obviously so low,
cobsidered necessary to corapute them.

and the stations in question had no contributed value, [t was not
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TABLE 5.—Plumas National Forest—drea by trarel time zones covered within
allowable time limits by 23 approved stations

Total | First & stations | First 1p stations | First 15 slutionsl I3 stattans
Zone No, tone )
aoreage, ' Percent .JPercenL | Percent! Pereent
M acres|M acrcsJ in zone | M acrosl in zoge | M acresl in zone M acres in zone
165. 4 31 204.3 437 2454 47 | 266.3 &1
3510 40 543, 7 62| 6334 73 729, 4 84
125.4 61 158. 6 v 204.8. hHi 206. 7 100
641.8 l 40 ) 026.8 l 83 1,085 7 r 67 |§, 202 4 5

TaBLe 6.—Fires by travel time zones covered within allowabdle time limits by
23 approced stations

Zone No. Total fire Total fires | Percent coy-

occurrence covered ered by zones

4.0 7.0 82

20,5 504, 5 53

, 144.0 14.0 100

................................................... r 1.508.5 1.51&5’ 84

TABLE T.—Plumas Xational Forest—=Gross stafion coterage of lightning and totgl
perimeter units by ranger districts

Merri- ) Green- ; Beck- La
r h A A .

mag | @uiney ville Tford | 0T Porte | Total

Ranger districts {station a " " = 2 " “Bo

nrames) = = = = = g p=i

= = g = = B c
E(ZElEi 3|2l 3 3!z El 3 |'= dl=| s
2IEI2 3|23 |2/ 3|3 B lE|2(®] 2
T e T =T = < O Bl R I

. Quiner ranger stotion.
. Portola._.__,__..

. Challenze ranger station. .. .. .
. (1ansner Rar gunrd statieh
- Brush Creek ranger station
. Laufman ranger station. .
. Strawherry ., -

LR B I - P Ty,

12. Crocker guard station____..
13. Mohawk ranger station
4. FagaeSaddle. ... "
15. La Porte guard station.
ES. Almanor Dom._ ., .

13, Squaw Valley...__.___._____.
19. Spring Garden -
26. Mooretown
21. Jarho Gep guard station -
22, Cascade guare station._ ... .
23. Boulder Creek guard station.

4. Prativille. __ .
23, Taylorsville.
28. Blnck Mountain loskout

61) 100, 241
aa--| 7307 1,232
--.-| 353 1,814
.- 969; 3,408
.a--| 418 529

27. Bear Ranch HIll lookout-
fireman.___._ 2 BT . . a3l 267

2. Engelmine 0 T7T
30. Red Rock lookont-Areman
31. Red Hill lookout-firernan._. ..
32. Three Lakes lookout-firamnan.

36 522
730. 1,783
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TasLe 8.—Plumas National Forest—Contributed station coverage of lightning
%) and total perimeter units by ranger districts
% Léfnr;l Quincy G‘rﬁﬁg Milford E“I‘é‘t‘l La Porte| 'Total
Runger districts (station L & w @ = & &=
names) i s 2 g g g &
E|l3|2|B|2PE|E S|2|BI1E|B|= =z
| |®| 0| B|S 8| 5|2 ||l ®] B
B |lR]lB(M B ==& =& 43 =
3 1. Quircy ranger station._._.| 34 140| 446 3,314 138} 583|.....{ .... 110! 538] 42| 557 768| 4,650
k! 2 Portola. oo PR R SR 90| 130! 469(3,37%) 7| 21 566) 3,529
A 3. Greenville ranger station. | 5] 547 55423800 ... 15 45]-...|.--.. 574 2,972
L §. Challenge ranger station. |......... P RN (RN [ U PO 1682, 475] 168] 2, 475
. 5, Gnnsner Bar guard sta-
112 64 101
6. Drush Cr. ranger station.. 55 o3¢
7. Latiman ranger station 519 853
S. Strawberry ..o ]|eme]eanan RV (RIS ETIPY IR R . 172 643
ghts Creck guard sta-
EAT: 7+ AU SIIY PR (RPN [P P 435] 629
10. Genesee 240 429
11. Bucks Lake guard station. 80| 9252
12. Cracker guard station.... 164 241
13. Moehawk ranger station. 991 216
14. Fagan Saddle...___..___.. [ P, a8l 195
15, Ln Porte guard station.. . .- 85 176 &5 176
16. Almanor Dam____.___..... R . R U 61 163).....f..... (R I S 6l] 163
i7. Meadow View guard sta-
[ 414} DO veen 162
18. Squaw Valley__ 110
19. Spring Garden.. 60
0. Moaretown. ... 59
21. Jarhe Gap guard station..f--.- 51
22, Caseade guard station.___ 30
23. Boulder Cr. guard station.. 25
B 171 S, 19, 085
24, Irattville. . N S R 81
25, Taylorsvill RO S 36, 46

26. Black Mountain lookoui_.
27. Bear Ranch H lookout-
fireman .
25. Pulga._._
' 29, Engelmine. ... ... ieaa
30, Red Rock lookout-fireman. ... .
31, Red Hill lookeut-fireman.|....
32, Three Lakes lookout-fire-
TN . e acemeeem JI (R F

PSRN S 5 5

-
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TapLe 9.—Plumas National Forest—Contributed velues of the 23 approved

stations, by districts

Contributed value, perimeter units

Merimac| Quincy G‘fﬁfé" Milford |Beckwith| La Porte| Total

E E k| B E =} E

™ = = e = )
¥ 2.
Ravger District g5l (sl (B (B (s 2 |2
station zames 25 e el 85 S5 25 S5
§:_‘3 g,—‘f 52 E2 §§ 22 T
~ ﬂggaggaggz§ga;ssgg3§§
ER LM E: z T 2ol & |23 F |28 £ |&S
3 el 3 |31 5 |08 5 || 8§ |3 S |ed| 5 lo=
= 128 & [BE] % [BE] = |28 w |28 = [T L izE
3 |22 2 (23 % B2 8 |25 3 23 2 B2 & E°
” z |2 § ] :'§ g |28 £ (28| g |5 =] EIREE
F] ‘% {ES| £ |E3| ¢ |ES| € [E2| € |23 S 1E%] = IE=z
E 5 i3 g |2 S |3 g {8 3 |3 5 1= g ="

= ~ O LV S -V [ VI I -V ) = |3 [
1} Quincy renger station ... ]
2 | Portola ‘2
3 | Greenville ranger station... 1
4 | Challenge ranger station ... L1
§ | Gansoer Bar guard station_. 9
6 | Brush Creek ranger statlon _ g
7 | Laufman ranger station..... .3
8| Strawberry. ... 0
0 [ Lights Creek guard station . .4
10 [T 1
11 | Bucks Lake__.___.._.. . . 5
i2 | Crocker guard station..._.__ ]
13 | Mohawk ranger station...__ 3
I4 | Fagan Saddle._____________. .2
15 | La Porte guard station...._. .
16 | Almanor Dam._. . .6
17 | Meadow View_ .3
18 | S8quaw Valley.. .8
19 | Spring Garde .0
20 | Mooretown. ..o _o.oao...... .3
21 | Jarbo Gap gua ... .3
22 | Cascade guard station_. ., . .6
23 | Boulder Cr. guard station.. T

Perimeter units covered. ...

Total perimeter units. 2.853 ....|4,957|____ 4,657|_.|2,384] .._(5, 212].___|4 303]..__|24. 166
|

20/64.3
64, 3

- 2518
4, 553 7|10, 685(82
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PROGRESSIVE STEP-UP ORGANIZATION

From the Fireman's Guide, just issued to members of the northern region
of the U. 8. Forest Service

Here is a method of organizing and managing men on line which bor-
rows from the one-lick method, the 10- to 15-foot White Mountain
variation of the one-lick method, and the individual assignment method
which swept the Northern region at one time.

Theughtful readers will perhaps wonder about the application of the
method when the line needs to be driven ahead faster than 8§ men
could possibly push it. They may be dubious about the complexity of the
systemn by which men are moved ahead. And they wmay be doubiful
about the rigidity of the required organization of the 8man crew. But
one impartial observer reports that under certain circumstances he be-
lieves the method has the edge over the one-lick method.

We have then a fresh situation which invites attention from men of
ingenuity—students of organization, fire speecialists, forest supervisors,
district rangers, and fire guards., Supervisor Huff of the Colville, who
is said to have developed this particular method, may already have in-
vented desirable improvements. But he has no monopoly on the method
or the ingennity required to build from it and the other ideas now in
circulation en organization and management of men for fast construction
of control line.

This svstem differs from the ordinary functional crew unit scheme
in that the entire crew progresses forward with each member occupy-
ing the same position through the work period. The entire crew
moves forward, each member maintaining a constant position in rela-
tion to the other worlkers.

The principle 1s that each member of a unit has a definite assign-’

ment of work to accomplish, and will work on thiz section until it
is completed, or until some other member of the unit finishes, then
the whole crew moves forward to new ground. The number of step-
ups to he moved forward is the same as the number finished.

Ordinarily the following routine is followed :

The crew consists of 3 seven-man squads with a straw boss in charge
of each. These three squads are exclusive of one or more saw crews
which ave stationed at the rear of the unit. The first squad, which
follows the line locator, is composed of axmen whose sole duty is to
clear the wayv for digging tools. Following the axmen is the grub-
hoe squad, whose duty it is to loosen the ground for the third squad
of shovel men who shovel out down to mineral soil, leaving behind
them a finished french. Large logs and snags left by the ax crew
are cut by the sawers, Each saw crew is composed of three men, one
ot whom has a shovel to dig out under logs and to complete trench
after sawing.
~ To add flexibility to this foreman’s unit, the last two or three men
in the ax squad are equipped with pulaskis instead of axes. Then
if the clearing work becomes heavy, the pulaski men of the hoe squad
can assist the axes or, if the digging is slow and difficult, the pulaski
men of the ax squad assist the hazel hoes.
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. Within the squad, numbered 1, 2.3, 4
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The men progress with their line construction as follows:

Each squad, defore ¢k ey start worl; building line, space themselves a
given distance apart. (about 15 feet) aloug the ground where the line
has been located. Individuals are assigned to a- definite position

9, 6. and 7, and they remain in
that relative position at all times. For Hlustration, assume we are
dealing with the ax crew composed of 7 choppers and 1 straw boss in
charge. The number 1 or leading man walks out the located line 90
feet and stops. The number 2 man walks out 75 feet, which places
him 15 feet behind the leader, and so on with the entire T men, This
leaves the seventh man standing at a point where line construction is
to begin. A simple way to obtain the proper spacing is to instruct
the squad boss to standat the point of beginning and have the men
file past him in order. 15 feet apart. When the last man is reached,
he cries “Halt I"* and the crew is then ready to start work.

It is the duty of each squad straw boss to supervise the work of his
crew, and as this requires all of his time he nses no tool except in rare
instances. '

After the squad is lined out, they all begin work simultaneously at
the command of the straw boss. Each man completes the work re-
quired of whatever tool he is using as he goes. For example, if he is
an axman, he does all the clearing that has to be done as he advances,
or if he is a hoeman he completes the loosening of the soil as le goes,

Because of variations in working conditions, even from one end of
a squad to the other, it is always the case that one or more men reach
the point where the man ahead of him started before the others, and
thus he has nothing further to do unless he Zoes past the men ahead.
In order to avoid this undesirable procedure, the straw boss, whose
duty it is to observe when a man completes his portion of line, makes
a loud verbal command such as “Foup® (pause), “up one.” or “Sith®
{(pause), “up one,” This command implies to the squad that Smith.
who is number 4 man in the squad. has completed his section of line
and that all workers in front of and including Smith must move up
to the point where the man ahead was working, while number 1 steps
forward 15 feet. :

If two men finish at the same time—=for example, numbers 4 and
5—the straw boss indicates the name and number of the one closest
to the rear of the squad (in this case number 3) and orders up two.
thus: “Five” (pause). “up two.” This order mmplies to the squal
that all the workers in front of and including number 5, move up
two spaces, while number 1 goes out 30 feet and number 2 out 15
feet. beyond the point where number 1 was working prior to the
order. The reason only thase from the finishing worker forward
move up at an order is that, if the entirve squad advanced there would
be no one with that type of tool to complete the space left by the
fast man after he changed position.

Under this system it is obvious that the straw boss is the key to a
smooth working squad, and it is extremely necessary that he be alert
at all times.  Also it is essential that the leading or first man in
each squad know how to pace or be able to judge distances as it is
he who controls the spacing of men. The foregoing description of
squad control applies to all squads regardless of tools, except the
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saw crews, which, because of their type of work, together with the
fact they are last in the foreman’s unit, merely progress as tl_le logs,
ete., are removed by them. One set of sawers often requires no
straw boss, but when two or more are used the need for a boss to
line out the work is evident. -

The foreman, in addition to directing the attack and assuming re-
sponsibility for his portions of the fire, controls the functioning of his
unit through each squad straw boss. o

The following diagrams and descriptions portray the functioning
of the organization on the ground at a fire, from the moment the
men are ready to be lined out.

In illustration A the point where line construction is to begin is
represented by the letter “X.” The figures in circles represent the
men grouped m close file in their relative positions within any squad
at “X.7 Number 1 is the lead-off man and number 7 is the last
tool-equipped man in an 8-man squad. The straw boss is the eighth
man of the squad. The arrow indicates the direction in which line
is to be built.

The straw boss aliows the men with their tools to file past “X,*
holding each individual in turn at that point until the man ahead
has moved out 15 feet. Number 1 steps out first, followed by 2, then
2 until number 6 is reached. When 6 has advanced 15 feet, the
straw boss shouts “Halt!” This leaves number 7 at “X ;" number
G, 15 fect out; number 3, 30 feet out: and o on to number 1 who is
80 feet from “X.* See illustration B.

B
-
Sz
,.,:1‘ s.lmu AN S

Following the above procedure, the straw boss gives the command
to start work. Kach man works always toward the man ahead, i. .,
7 toward 6, 6 toward 5, etc. Also, as he advances in this manner, he
completes as he goes «ll the work required of whatever tool he is
using. .
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After a short interval of time, some one man within the squad
reaches a point where the man preceding him started work. The
relative positions of the men, showing work accomplished up to
that moment, is given in illustration C. '

. [2 ris
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The perpendicular line represents where each man started work-
ing. The solid line represents work accomplished up to the moment
number 4 reached the point where number 3 started. As 4 reaches
3’s starting point, the straw boss shouts “Four” (pause)}, “up on,”
indicating that everyone from 4 through 1 move up to the spot where
the man ahead is working. Number 1 moves forward 15 feet. Numbers
5, 6, and 7 do not move but continue working where they are. The
result is diagrammed in illustration D.

As the men continue working let us assume that numbers 5 and ¢
reach simultaneously the point where the men ahead of them
started. The positions at that moment are indicated in illustration E.

The straw boss then orders “Six, up two.” Number 1 moves out
30 feet. Number 2 moves out 15 feet beyond the point where 1
was working prior to the order, which places him 15 feet behind the
new position of number 1. Number 8 moves into the space behind
2, which is the spot where 1 was working, and so on down to 6.
Number 7 does not move up. The new positions are indicated in
iHustration F.
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At any time the order is “up two” or more than two, it is best that
number 1 be allowed to place himself in his new position first. Then
2 places himself behind 1; 3 behind 2, and so on in order. In this
way it is necessary for only the leading man to estimate the distance
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to his new position as everyone following in turn, places himself
in the space immediately behind the man ahead. _

It should be understood that whenever number 7 reaches the point
where 6 started, the order “Seven, up one” applies to the entire
squad and everyone advances one space.

The foregoing descriptions and diagrams of positions are appli-

‘cable to all squads regardless of tools used except the saw unit.

Application of good judgment by the straw boss in issuing orders,
and accurate estimation of distances and knowledge of pacing on
the part of the number 1 man in each squad, cannot be overem-
phasized if maximum efficiency is to be gained from this method.
Numerous demonstrations by trained CCC erews and calculations of
trench constructed per man-hour under all conditigns, have proved
definitely the “progressive step method” is noticeably superior to
many older methods. Not only is speedier work accomplished, but
also a finished trench is assured when the last man passes any point,
and i addition the output of each individual is evident at all times.
There is no opportunity for “soldiering” on the job.

From the standpoint of safety, the method has further advantages.
Workers are not passing one another while carrying sharp tools.
They are never so close together there is danger of one striking
the other, and, third, in complinnce with our safety regulations, each
ma? has opportunity to assume the proper stance while using his
tools.




THE AUSTIN ROTARY ORGANIZATION
(FOR GRASS FIRES)

This method was described under the title of the “Spinning Fireman
Method for Grasg Fires” in the July 1940 issue of Fire Control Notes.
The following deseription of the same method is from the Northern
region's instructions to men of that organization, and is reproduced
here because it is much clearer than the previcus deseription,

Becanse the scheme will not work where mineral soil is not readily
available, the reader’s mind may turn to the possibility of supplying
loose dirt or sand to the shovel men from a truek driven alongside the
rotating members of the erew. Various ways ecome to mind of applying
dirt from a truck to the fire edge by means of a machine such as those
used for sanding iey roads. But would a mechanism and crew for
putting dirt on a fire in this way be as efficient as a tank truck using
water for the same purpose? That is the point where the next stage of
experimentation and creative thinking should take over.

Just after the above was written. 2 letter came from a company pro-
ducing finely ground dintomacious earth which the company claims is
“death on fire.” Any mineral earth dust I8 of course “death on fire” to
some degree, Whether dintomacious earth dust would have any net
value over ordinary dirt or dust is doubtful, but may be worth looking
into. The Northern region has been requested to do so.

This scheme for handling men on the line was developed to speed
up suppression of fast- spre‘ldmw fires in light grass fuels. It is a
progressive method and eliminates any lost Totion if properly man-
.wed It has proved very effective for small crews on cheat grass fires.

Norm‘ll]}, not more than five men are used. Four is an adequate
number where digging is not teo difficult. The scheme will not work
where mineral soil is not available, since the whole procedure reduces
down to “knocking the fire out with dirt.”

When the edge of the fire is reached and an anchor spot is found,
the procedure is as follows:

Assuming one four-man crew, each equipped with a shovel and

canteen of dunl\mrr water.

The first man fills his shovel, steps close to fire edge and whips the
load of dirt as hard and as far as possible up the five edge, one-half
the dirt striking inside fire and one-half outside. He “throws his
dirt while moving forward; does not stop but moves ahead parallel
to fire about three times the distance his shovel of dirt covered.
{Each shovelful, if properly whipped, will knock out fire to 10 feet,
depending on density of grass.) He moves one or two steps away
from fire and begins IO‘ldlnﬂ his shovel again.

Man number 2 steps to fire edge at pomt where number 1’s dirt
swath ended, whips his shovelful and moves quickly ahead to a posi-
tion beyond man number 1.

Number 3, following number 2, releases his shovelful of dlrt and
follows the nction of number 1 and number 2. They have knocked
the fire down to a point opposite number 1, and he 1m1nec1111tely be-
gins the procedure all over again. This is repented time after time,
each man maintaining his constant position in the crew.

Number four follows behind at all times, shoveling in smoldering
chunks of wood, dung, roots, etc., and extinguishes ‘those per51stent
tufts of matted grass - which were not completely knocked out.

This movement, gives the appearance of a three-man wheel rolling
up the edge of the fice. Where dirt is plentiful, o four-man crew
moves forward about as fast as the men would ordinarily walk.
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SUMMARY OF FIRE PREVENTION PROB-
LEMS AND STATUS OF KNOWLEDGE

From an unpublished analysis of fire problems in the territory of the Appalachien
Forest Experiment Station by George AL Jemison

. N Prior-
Status of Agencies working on .
Phase knowledge problem Action peeded mitt,i{:lg
Who starts fires.._____..... Good...... U. 8. Forest Service Ad- | Continue as at present. . oo |eeeuos
ministratlon, State for-

estery.
Where are problem areas,

When do fires oceur...... . Ldo__. . do..

Why are fires started-— Moenger. .. . 8. Forest Service Ad- [ Expanded research by Ap- 1
derlying causes of occur- ministration. palachian Forest Fxperi-
rence. men? Station.

Determination of intangi- 1. do....__. U. 2. Forest Servica Ad- | Expanded research by Ap- 2
ble fire nifects. ministration, U. 8, Bio- palachinn Forest Experi-

logicnl Survey, privately ment 3tation, U. S. Bio-

endowed research in Ingical Survey. univers:-
EaMme manpgement— ties,
Stoddard.

Determination of taneible | Fair._.._.. Appalachian Forest Ex- [ Continued rescarch by Ap- 3
fire effeets on mortality, periment Station. palachian Forest Expe.i-
cull and growth. ment 3tation,

Development of damage |._.do.___._|._._. 2L T IO do .. 4
epproisnl  methods [or
tanzibie valoes.

Developruent of damage | Meager...! U. §. Forest Service Ad- Expanded research by Ap- 5
appraisal meihods for in- ministration, State for- palachian Forest Experi-
tangibles, esters, ment  Statlon, Natiornal

Park Rervice, game spe-
cialists,

Development of effective |.._do.._.... U. S. Forest Service Ad- | Expanded research by Ap- 6
methods of applying pre- ministration. palackian Forest Experi-
vention methods and

a ment Starion.
evaluation of accomplishs

ments.

- R CapeNr Y. o,

Cut-over, burnwl-aver sproce type in North Carolina. The evaluatinn of such nn effect of
fire on site iy & maufor problem that the Appalaehinn Forest Experiment Station bas not
yet undertaken,  From an uopub ished analysis of fice probiems in the territory of the
Appalachian Forest Experlment Seation by George M. Jemison,
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A valuable butt log culled because of decay that entered through a fire wound, Inasmuch
as the decaying process takes plice over many years and because the tree heals pver the
fire scar as shown above, determination of probable future cull due to fire is diffienlt.
The Appalachiun Forest Experiment Statlon is warking on this problem. From an uniin-
ished nnalysis of fire problems in the territory of the Appalachian Forest Experiment
Station by George M. Jemison.

Economics of Fire Control.—The economics of fire control is really not a sepa-

rate problem, but oune which is tied in with every phase of the fire-control job

and 1s so important that it deserves more than passing attention. Economic
considerations enter into flre-control plans of all kinds; the determination of
detection network, manpower requirements, and road and trail needs. If fire
control Is planned for on a sound business basis, then ap eccnomic objeclive
must be set up. It resolves itself into a cost-accounting study (in the broadest
sense), a job of finding the most profitable expenditure. As such it involves
every phase of fire prorection, particularly presuppression. This will consti-
tute a4 major job for resenrch in the future—From an unpublished analysis of
fire problems in the territory of the Appalachian Forest Ezperiment Station by
(2oRGE M. JEMISON.

A Presuppression Theory.—Some of the best chances for saving fire-control
dollars lie in making better and more efficient uze of available presuppression
faeilities. If a fire protectionist were clairsentient and a sage as well, he would
always be able to have exactly the right number of men at every spot a fire
was geing to occur. Presuppression and suppression costs would thus be reduced
to an absolute minimum. Lacking suech powers, the official responsible for fire
control ¢an do one of three things: (1) have a man “behind every tree,” (2) have
no men until a fire starts, or (3) attempt to strike a happy medium between the
first two possibilities. The first would obviously be too expensive. ‘The second
would nndoubtedly resuit in huge burned acreage because of lack of prepared-
ness. Efficiency of fire control can be measured by the degree of success with
which an administrator chooses the point of diminishing returns represented
in the third possibility—the point where further expenditures fail to eliminate
an equal amount of damage. The degree of presuppression effort should be
aimed at this point of diminishing returns.—From an unpublished analysis of
fire problems in the territory of the Appalachion Forest Erperiment Station by
GEORGE M. JEMISON, -




WINGS AND PARACHUTES OVER THE
NATIONAL FORESTS

Roy HeapLey, Fire Control, Washington, D. C.

After the first World War, airplanes naturally drew the interest of
. forest officers. The California region did more than speculate about

the possibilities. The only way which occurred to anyone to use these
fascinating new machines was in systematic Eatrol for detection of
fires. This was started in 1919 through the fine cooperation of the
Army Air Corps. This cooperation incidentally led to enduring friend-
ship between Forest Service men and Colonel Arnold, now General
Arnold, and other members of the Army Air Corps who flew the
“flying coffins” of that time and struggled with their temperamental
engines. Some of the pilots of that day won fame later on for round-
the-world flights and other contributions to human conquest of the
air.

For several years, despite the accumulating evidence that airplanes
could not compete with lookout men for first reports on fires, this
attempt at aerial detection was continued. Then came a period in
which the use of aircraft was confined to special detection flights after
lightning storms and the scouting of going fires. Such special detee-
tion flights never discovered as many fires before they became visible
to lookouts as was hoped, but the method has some real vaiue and is
a permanent thing. Kerial detection always was and always will be
worth while when systematic stationary lookout service is not in
_effect. The very latest development along this line is on the Clark
National Forest where smoke from widespread incendiary fires some-
times cripples the lookout system. When that happens the onl
alternative is detection by foot and motor patrolmen. But local busi-
nessmen own and love to fly the light and economical “cub” planes,
One of them can be hired and kept pretty continuously in the air over
a ranger district at a cost little, if any, higher than the cost of a
corps of foot and motor patrolmen. When the smoke blanket is
not too thick, fires can be seen from the air when the horizontal
range from the ground would be very poor indeed. The low initial
and operating costs of such planes make possible the continuity of
detection, lack of which is the great defect of conventional aerial
detection.

Scouting of large fires has also been continued and has lately been
given a more practical turn by new techniques. Aerial pictures are
developed while the plane circles for a short time and are dropped
from tﬂe plane to the fire boss on the ground,

During the last 10 years, aireraft found its major field of usefulness
in the transportation of materials, equipment, and supplies to be
dropped where needed in remote locations or landed at one of the
80 fields which have been constructed on the national forests.
In 1930 the author happened to be present at what was probably
the start of the dropping of supplies. Howard Flint in Spokane
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received an urgent request from a fire at the head of the St. Joe
River for aerial delivery of badly needed gasoline and oil for
pumpers. With such ingenuity as he could command on short notice
Howard packaged the gasoline and oil and they were delivered
with surprising:[y little E)ss. Later the Northern region developed
the tight-package method of dropping most types of supplies. This
was superseded first by the loose-package méthod and then by the
burlap parachute originally developed by Lage Wernstedt in the
North Pacific region. The Northern region prefers condemned
Army silk parachutes, when they can get them in sufficient quantity,
This form of transportation to the more remote locations has proved
so successful that for several Years more -than 100 tons of supplies
have been delivered annuaily by that means to going fires.

Parachuting of men to fires was, therefore, a logical growth.
T. V. Pearson of the Intermountain Region originally advocated
the method in 1935 and succeeded in getting some experimental
work done, but could make no permanent converts to his theory.
In 1939, Harold King, the Forest Service engineer-pilot, and the
hard-headed fire-control men of the North Pacific region took up the
idea and swept all obstacles and opposition aside. By good luck
and good management g manufacturer of a new steerable type of
parachute was interested. In November 1939, 58 jumps were made
on the Chelan National Forest to test the technical practicability of
the method. By this time, the Russians were jumping men to fires,
but apparently not in the sort of unfavorable terrain characteristic
of our mountain forests with their abundance of snags and wind-
falls. So far as known, the Chelan project was the first to test pre-
meditated parachute jumps in timbered mountain country. It was
surprisingly successful. Landings were deliberately made in thick
timber to pet experience with what would happen if g jumper
failed to hit an opening at which he had aimed, There is no profit
in landing in a tree because that slows up the jumper on his way to
the fire, and much labor is likely to be involved in getting the para-
chute down out of the tree. But successful parachuting must not
depend on being able to miss the trees every time. It was found that
landing in trees represented little hazard to either men or parachutes,

he jumpers came to call them “feather-bed Iandings.”

Before the end of the November experiment, much redesigning had
been done on the harness; the protective suit, and the rope and other
devices by which the parachute man lets himself down if he lands
m a tree. Even the manufacturers’ prize parachute had been changed
shightly to make it open differently and give the man a less severe
yank when the 30-foot chute opened with a loud report.

Another surprise was the success men had in landing close to or
even on a mark. The long continned and expensive project for find-
ing ways by which chemieal solutions could be dropped on small fires
had just been closed up as a good idea which would 1ot work, because
the required marksmanship from level flight in conventional planes
simply could not be attained. But it developed that with the aid of
the steering “flaps” on this parachute a man could come within g few
yards of landing where he wanted to.

During the winter the experimental project was recorded in a care-
ful repert, as explained by Mr. Godwin ‘in the April 1940 issue of
Fire Control Notes,
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By the end of June 1940, 16 more parachutes and accompanying
outfits had been purchased and 16 volunteers trained for the hext
stage of the experiment. Eight men were to work from the Chelan
National Forest in Washington, and eight from Missoula, Mont.
Parachuting men to fires may be technically practicable still not prof-

_itable in the management of fire control. Most of the annual 4,000

fires In the Northern and North Pacific regions are easily extinguished
by the nearest lookout firemen who go directly to them from the look-
out stations which they must occupy anyway for fire detection pur-
roses, Other fires spread almost immediately to such size that nothing
less than hundreds of men would have a chance to stop them. Prob-
ably not over 200 fires out of the annual 4,000 offer any chance to obtain
any net efficiency by the use of parachute firemen over other forms of
transportation. Worst of all, these 200 fires do not automatically
identity themselves as needing parachutists. The dispatcher in each
case must judge—and guess. He may decide that fires Nos. 101, 102,
and 103 need parachute firemen, only to discover when it is too late
that these were easy fires, and that he should have sent his high speed
parachute men to fires Nos. 104, 105, and 106. Or he may have 100
lightning fires occurring within a few hours, to each of which he
would like to send all of his available parachute men. He may dis-
patch 20 parachute men to reinforce some hard-pressed crew in a
losing battle, only to find later that just as the parachaute men ar-
rived the wind went down and the men were not needed, or, on the
other hand, that the fire went on into a big run despite the parachute-
reinforcements.

The management problem is, then, whether with fires occurring in
unpredictable time and location patterns enough actual total reduction
can be made in fire damage and costs of firefighting to cover the cost
of this special form of transporting men to fires. The answer can
only be found by actual tests—the first of which has been made during
the past summer. If this initial test is favorable to parachuting of
firemen and if the necessary funds can be had, the venture will be
tried on a larger scale in 1941.

During the 22 seasons since aircraft was first used on the national
forests, there hias been a pretty large amount of aerial work done for
detection, scouting, transportation of men and supplies, and photo-
graphic mapping.  Survey of 133,742 square miles has been made by

aerial photography, and these pictures have been converted into maps

- for 84,819 square miles. One rapidly growing use of airplanes is for

quick mobilization of picked fireguards or. more often, Forest officer
overhead on exceptionally difficult fires. Up to 150 men are now as- -
sembled at landing fields all over a region and flown to the landing
field nearcst a big fire with amazing speed. The imperative demands
for trained overhead on a large fire can seldom be met adequately in
any other way,

Although any flving over rugged mountain terrain is relatively
cdangerous, and both scouting and aerial delivery of supplies are par-
treularly so, not one employee of the Forest Sérvice has been killed
in 22 seasons of flying—up €o the time this issue clears from the Divi-
sion of Fire Control on July 20. Considering the low elevation at
which much of this flying must be done to be worth while, and the
miles flown through dense smoke and among the deadly down drafts
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which oceur around fires and in rough topograplhy, this must be some-
thing of a record. It tells things about the skili and experience of
mountain pilots and also about what forest officers have done in re-
fusing to charter ships unless skilled mountain fliers are to pilot them,

Although no Forest Service employees have been killed, there have
been fatalities, crashes, close calls, and injuries, In 1921, an Army
Air Corps pilot was killed in taking off from the field at Alturas,
Calif. Pilot Duck of California was killed in 1939 in Utah while
flying west with a new cargo ship he had just purchased for use under
a Forest Service contract. But he was not actually on a Forest
Service job at the time. The only other fatality seems to be that of
July 1940 when pilot Robert Maricich was killed while flying supplies
to a Bitterroot National Forest fire in a plane owned by the Johnson
Flying Service of Missoula, Mont. Del Claybaugh, o dropper em-
ployed by the Forest Service, was jured, but not, fatally, ~ At the
date thisis written, the crash is attributed to a down draft. “A near-by
lookout man was first to arrive at the scene of the crash, but the
second was one of the new parachute firemen dropped for the rescue
job and to report bacl by means of his new 6-pound radiophone.

The crashes and cloge calls known to the writer are these:

On the Bitterroot in 1939, when pilot Dick J. ohnson and Assistant

Supervisor Sutliff crashed in a down draft in Goatrock country while
looking for a camp site at which to deliver supplies, Although the
plane was completely wrecked, both men escaped miraculously with
only minor injuries, This was one of the three planes which the
Johnson Flying Service has lost on Forest Service work within 2
vears,
" On the Flathead in 1938 when pilot Dick Johnson crashed when
landing with a 2-ton joaq of improvement construction materials at
Big Prairie landing field. This is understood to be another case of
down draft.

On the Trinity in 1938 when 4 Plane crashed in thick timber while
dropping supplies to a fire, but without injuring either pilot or
dropper.

On the Idaho some 10 years ago when a plane crashed after de-
livering men to 8 Forest Service landing field, :

On the St. Joe some 10 years ago while Howard Flint anqg Pilot
Nick Mamer were on an observation trip in a new plane. The engine
quit eold. Although both men were equipped with Parachutes, the
took a look at the Snags and rough ground under them ang decided to
ride the ship down, Both men were knocked ont by the crash, byt
both came to and were able to wall out without aiq. T

-In Californin in the early twentjes when C, E, Rachford was in
two crashes of the flying coffins.” Tn one instance a service man had
failed to fill the radiator, and in the other the engine quit as engines
of that time were brone to do. No one was hurt. - °

There have doubtless been other crashes, and it would be well ‘if
reaclers will report them for thig permanent record, together with
ALY corrections in the foregoing. Othrrwise the information wil]
g00h begin to he Mmaceessible,

ven with all the accidents completely listed for the 22 years, the
safety record will doubtless be 5 remarkable one considering the in-
escapable hazards, Tf we can only keep it up !

—— e ra—
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FIRE SUPPRESSION

By RoperT Muxzno, Forester, Scuthiwcstern Region, U. 8. Forcst Service.

If you Iook through the index for Fire Control Notes and the tables

of contenfs for issues since October 1939, you will find backfiring men-
tioned only twice—two articles on backfiring equipment by Fred Funke.
It cannot be that backfiring is not an important tool. Some fires and
some lives have been lost because of unskilled use of this tool. Many
fires have been lost because of failures to use It at all. It camnot be
that new ideas and skills are not needed. The subject is fuil of
unselved problems, the need for more skill, and good chances to develop
new and better methods. When an observer succeeds in finding back-
firing being done he too often has to groan inwardly over the awkard-
ness displayed. Backfiring is no longer taboo in regional handbooks.
Some of them say “Use it—with skill and discretion, of course, but use
it—or else.” But until now, fresh ideas on backfiring have not ap-
peared in [Fire Control Notes., Perhaps the initiative of this author
will break the spell that has hung over the subject. There is room to
disagree with some of his statements, but the fact remains that out
of his experience and for his particular conditions he has distilled
some original ideas. Have any others learned something about back-
firing in recent years?

In handling fire line work in the pondercsa pine type, which is
the hazard zone in Region 3, a change is suggested from the old
methed, 1. e., line location, line constructions, backfiring, mop-up, and
patrol. This proposed change would give the following order: line
location, line construction, line mop-up, backfiring, and patrol. Fire
spreads rapidly in the ponderosa pine type, but usually the fuels are
hght and may be handled fast. Consequently, the reason for this
suggested change is that standing and down dead timber can be
handled faster and with a greater degree of safety by locating the
line so that line mopping up may be done before the backfiring is
started. A substantial saving is also made in shortening the patrol
time on the line, which in turn allows interior mop-up to start
earlier. The mopped-up strip along the fire line will cool down
quickly after it is burned over by the backfire if the dead timber is
not there to hold fire. Danger of spot fires is also materially reduced.
The lack of Kroper mop-up work has been a weak point in fire sup-
pression work and has proved to be one of the causes of extra period .
fires.

This method hinges on the time factor and on proper line location,
that is, if time and men are available to handle the job before the
main fire strikes the line, the dead material can be handled much
casier and faster when it 1s cool than when the crew is hampered by
fire and smoke. The fire’s behavior thus influences the line location,
as the mop-up work is one of the main factors that must be consid-
ered in fire suppression work.

_Except in emergencies, when it is necessary to do the work imme-
diately, the backfiring should be done at night. There is usually
less wind, and spot fires are more easily located. In handling the
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backfire job careful attention should be given to training the crew
that will be used in this work, also to the training of the patml crew
and the crew used to control spot, fires, Bad\ﬁunﬂr can be safely ang
effectively used if it 1S proper 1y done.

The handling of this job during tle day when wind velocity is
~ usually highest 3¢ considered in these problems, as most failures occur
under such conditjong. Emergency conditions quickly develop when
Prompt action must be taken o the main line il be lost,

he problems Presented therefore dea] with emergency conditions
" that e common during peak periods,

It is important that the backfiring crew should be supervised by an
eXperienced forest officer, who shoulq also be directly responsible for
the patrol and gpot fire Cre“b until the line hag cooled down to the
extent that it is safe to turn this work over tq 4 patrol force,

The backﬁrmﬂr should alw ays start at the highest point on the lipe
and be worked " downhill, by sections, wnmfr due “consideration to
wind direction. The Ienﬂrth of the Sectlon:. should be governed by
the amount of line that the crew can safely handle gnd patrol before
the next section is backfired. Too much emphasis cannot be placed
on the necessity for 5 vigilant patrol for spot fires until the line hag
cooled down to the extent that there is no further danger.,

Problem 1

I£ the main fire ig advancing before 4 strong wind 5 c.n'eful watch
should be maintained for the development of 4 fast running point
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that may strike the fire line before the backfire has burned back far
enough to eliminate the danger of the main fire jumping the fire line.
When such a point. develop:, and time is available, the backfire may
be worked against the wind by, first, setting the backfire on inside -
edge of the lme second, have b.lckhllllfr crew ﬁre narrow strips paral-
lel to the line, W orking back toward the main fire and gauging the
width of the stnps to hold the crest of the fire within a safe limit.
That is, if there is danger of the fire jumping, if a 8-foot crest
devw elops, the width of the strips backfire should be narrowed down
so that no dangerous run with the wind, may occur. In heavy winds
these strips must be very narrow. Often 4- or 5-foot strips are advis-
able in locations that are directly exposed to the wind. (See sketch 1.)

Problem 2

If the fast running point does not allow sufficient time to handle,
as above described, the adv ancing fire may be checked by “buffer” lines
and and time gnmed thereby to complete the bnckﬁuncr work, This
system is shown by sketch 2, where the fire is advancing over fairly
level ground. The “buffer” line idea is based, first, on the necessity
of dlsposmg of fuel ahead of ihe fire; and second, on setting up convec-
tion currents that will tend to arrest the velocity of the main fire
and bring it to the ground. Three buffer lines are usuaily sufficient to
do this in heavy reploductlon and pole stands. The line nearest to
the main fire should be the first built. These lines may be narrow,
just wide enough to hold the backfire until it has gained sufficient
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2. Use of buffer lines o check fast running fire.
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3. Butfer lines in place fo check fire
(Fire line on high ridge)

volume to create a strong draft, and they can be quickly constructed.
The lines should be long enough to envelop the point of the fire, with
a right angle turn at the end of each line. This right angle should
be 20 to 30 feet long, and its use is simply to hold the backfire until
it has developed volume in order to create a strong draft. These
lines should be backfired as soon as constructed. This work should
be handled under the direct supervision of a forest officer in order
to be sure that the safety of the erew is provided for.

4. Buffer fines and backfire in heavy fuels.
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While this work is being done the main backfire should be steadily
worked back from the main fire line, using the strip method previ-
ously described.

Problem 3

Where the main fire line crosses the head of a canyon or a low
“saddle” on a high divide, these danger spots should be carefully
stndied before the line is backfired, as the wind is often more intense
at these points because of topographic influences. Special treatment
is usually required, such as narrow strip backfiring, and if the main
fire is very close, “buffer” lines should be providecﬁ (See sketch 3.)
If the main fire develops a point here the buffer lines should be imme-
diately backfired in order to lessen the chances of losing the main
fire line, ag it is certain that the fire will strike the line first at the
point where the wind is most intense. The value of a lookout scout
at such points should be considered in order to keep a close check
on the behavior of the fire. :

Problem 4

Sketch 4 shows a side view of the typical fire line set-up on a high
ridge, with “buffer” lines backfired to slow down the-main fire until
the backfiring job can be handled.

Will 1940 be the Eighth “Bad” Fire Year?—3¥hen this issue reaches readers
in Qctober or November, the answer will doubtless be clear, But at the time this
{s written. July 10, the prospects are that 1940 will take its place with the preced-
ing 7 outstanding bad years in the history-of the national forests. That would
make 8 such year out of 36,

After an early 1939 spring o dry thut it broke records and gave everyone the
jitters, June proved to be exceptionally wet in the 4 far western regions. Early
spring in 1940 was not se dry, but June was almost rainless and some large areas
suffered from drying winds.

At the date this is written, the North Pacific region is just pulling out of a
bad crop of fires, and the Northern region is closing up a battle started by 701 fires
from lightning storms on the night of July 12. Newspapers of July 16 report
8,500 men on Northern region flres with hundreds more behind the lines. But
as much as 0.72 of an inch of rain has just been reported from one western
Montana station. More may follow. .

Bad fire years exert a dominant influence on average annual losses, but it is
well to view such outstanding years in a perspective of their own. The follow-

ing table tells the story:

Area lost per million
acres protected,
national forast

and private
inside (ncres)
Nationally bad fire years:

1910 e 25, 642
IO e e 12, 696
1024 e ————— 4,429

M o o e ——m 0, 146
1920 e mm———— 3,236
B 1 OV 3,368
1083 m o i ———— e 3,270

If 1940 proves to be the cighth bad year, the loss per million acres protected
must be held at around 3,000 acres if the general downwnrd trend is to be main-
tained.-——Roy HeaDLEY, DHvision of Fire Control, Washington, D. C.




FIRE PREVENTION IN PENNSYLVANIA
SCHOOLS . -

By StaNrEY MESAvAGE, Colliery Forester

Mr, Mesavage prepared this article and read it before all school chil-
dren in Newport township. A Flagg poster had heen placed on display
on the bulletin board of each school, and after the reading of this state-
mment it was placed alongside the Flagg poster on the blackboard for
future reference,

Special Bulletin No. 1

: Ocroper 1, 1939.
To Arr Scroor. CuILDREN :

In order to maintain a growing forest, productive of timber, wild-
life, and other scenic and recreational values, it is important that every
means of protection be given it.

Tree-clad hills and mountains mean more game for hunting, more
timber for our mines, purer water for drinking purposes, and greater
recreational benefits. Our forests are now producing what I have
just stated above. It is important that YOU and YOU and YOU
assure its protection. .

We now have better hunting as a result of better forest protection :
more rabbits, squirrels, pheasants, quail, and grouse can be found now
in our green forests. The scrub trees ave disappearing, and taller and
straighter trees are appearing. :

Remember—that FIRE is the accursed enemy of the forest. It robs
YOU of a future timber crop, it destroys YOUR future hunting; it
reduces the water table and lowers the height of YOUR mountain
streams; it makes desolate YOUR future recreational centers, and
most of all, FIRES threaten YOUR community, YOUR home and
property, YOUR life and that of vour family.

Remember also—that fires threaten the lives of miners and work-
men who may be YOUR relatives as a result of the dangerous fire
smoke entering the mines. Miners can be smoked out like rats in a
hole. Fire may also ignite a coal vein, causing serious loss to YOUR
income. For the above reasons, we must not have any grass or forest
fires. Fires can be prevented.” Small fires always grow into larger
ones. DO NOT TAKE ANY CHANCES,

Report all suspicious smokes, and those starting fires to Stanley
Mesavage, YOUR Forester, by calling Nanticoke 2105 or 2106, or
by notifying the clerk at the Glen Lyon supply store.
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MECHANICAL WEAKNESS OF THE
FIRE SWATTER

GIiLoerT SYKES, District Ranger, Coronado National Forest

This ranger district depends largely on the swatter as the main fire

*tool. We have a good many miles of Mexican border facing us, the

majority of w hich runs through rough, steep, and inaceessible coun-
try with a ground cover of tluck touo‘h bunchgrasses and browse.
Throughout “this area the swatter has proved to %e, by far, the most
effective tool in fire suppression.

Two main weaknesses, however, have developed with the swatter.
The first, a question of mechanical failure, is the more serious, and
frequently occurs at a critical time during attempted fire control.

This trouble takes place in the metal supports that hold the belting
to the handle. Breakage occurs either at the point where the metal
shank which runs up into the handle is held fast in place by a rivet,
or, more frequently, at the first rivet hole out from the handle. Some—
times the second rivet hole gives way, but this is not quite so serious
as failure at the first hole, for if it oceurs at the inner one, it is only
a matter of a very short time until the break also takes place on the
opposite side of the swatter at the same point.

The second weakness is a matter of the thickness and rigidity of
ithe belting itself, and may be overcome through more stmwent speci-
Heations bv central purchase. Some of the swatters receiv ed are only
three-sixteenths ot an inch thick, others are a full quarter inch. The
former are somewhat better than worthless, but not much. On a hot -
fire line they becoine more flexible and develop a sort of back-lash
which. makes it almost impossible to strike the ground cover with
the flat swat necessary for effective “swatting.”

The swatter is a fire tool that can be c.uned through rough, steep
country with considerable ease, and, what 1s perhaps qmte a3 nnpor-
{ant, with Mtl’rtt\' to the carrier and those near at hand. In much of
the ﬂteep rough. and rocky bunchgrass country on this district it is far
ahead of any “other tool used in suppression work. Once the grass is
out, the line is built; no slow trenching and seratching down o min-
eral soil where none exists in the first place The swatter also lends
itself very well to the one-lick method, and the rate at which a grass
fire may be checked with swatters using this method is certainly w vorth
investigating. This is even true w here a moderate amount of browse
and trees exist. If some of you are inclined to oubt this statement,

as I know many will, just give the swatters a trial, under a n'ooél
severe test.

As T see it, the mechanical failure is not very much of a problem
to solve. T believe the answer is simply one of using heavier metal
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half round. At present this is half an inch wide, and the rivets used
come so near to the edges that there is very little metal left between
the holes and the edge of the half round. I believe that 34 half round
with a backing stup of 34 by 35 would solve the preblem. The same
method of ‘mchounw the metal into the handle could be used as long
as the wooden handles are of the larger size, these being a full 1nch
and a quarter. The size of the beltmﬂ' seems to be best when the
dimensions are 12 inches by 12 inches by 3 inch.

Swatters lately received made by the Couneil Tool Co., of Wananish,
N. C., seem to be quite as good as, or superior to, any others so far
sent to this region. They “have rrood stiff belting, the handles are
full size, and the general wor lumn:,lup seems to be ( competent, How-
ever, they are macle up of half inch half round steel, and breakage
is occurring on the fire line as it does with others of inferior make.

A good swatter is a fine tool to have on a grass-type fire, but it is
dlsconceltuw to find only a stick left in the hands and a ﬂoppy piece
of belting hfmrruw on bv one corner while a hot fire is doing its best
to get away. At any rate I believe the trouble is worth ﬁ\mﬂf

Region 4 Plane-to-Ground Radioc Communication.—TLast sumumer Iegion 4
took radiophone I-25 and mounted it on « 1 inch by 24 inches by 40 inches board
Just below the transmitter the power supply was mounted, and just over the trans-
mitter i1 motorola receiver equipped for push button tuning was installed.

This completed assembly was provided with four angle iron feet spaced so that
the holes through the feet would fit the bolts used to hold in place one of the
chairs in o *Travel-air” plane. The completed assembly weighs approximately
G5 pounds. amd can be installed in a ship in 10 minutes. It is 0 arranged that
the pilot ean gperate it. if he so desires. An antenna reel was provided so that
the wire could be fed from the bottom of the ship. The airplane was hoth shielded
antd honded. ’ ’

The first test conducted with this nnit was starred from Cascade on the Payelte.
The Idaho, Salmon. Challis. Payette, and Boise Forests were asked to stand by
for calls frowm I-235,

As goon as the plane was in the air contacts were made with all these forests.
Distances involved were from a few miles to about 100 miles. Contacts were
109 percent effective, and lond speaker reception was had in the ship.

While flving over the Idaho and Payette forests, conracts were made and main-
tained with SP sets on the ground. During the test flight we were informed by
the Salmen that the Missoula radio station desired to contaect I-23. This contact
was immediately made, the distance being about 140 to 150 miles. They were
rather surprised at the signal strength fromn the ship, and so were we.

During the field season of 1939 this unit was used considerably over the
five forests in Region 4 and proved enti:ely satisfactory. It is planned that this
year use be made of the same unit in the same way—Fraxcis \\'oons Commum-
cations, Intcrmountain Region, U, S, Forcst Service.

Use and Misuse of Pumpers.—One veteran fire hoss in a Western region has
suffercd g0 many times from misuse of pumpers that when the subjeet comes up
he invariadly responds with a heated statement that if he could get all the
pumpers in the world together he would like to toke them out to sea and sink
the ship. In his ecalmer moments, however, even this man would probably
recognize that pumpers have a place in fire suppression. The majority of fire-
control experts would certainly not want to do without them. But it is astonizh-
ing how many times an observer finds pumpers being misused in more or less
Iuiticrons ways. Even after many years of experience and training, one Board
of Review report on a 1929 five finds it necessary to devote a paragraph to the
unwisdom of taking time to lay a hose line whieh did not result in much ac-
compiishment-—less in fact than if the man-hours expended on the pumper and
the hose line had been used in more efficient forms of initinl attack.
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BLITZKRIEG FIRE SUPPRESSION TRAIN-
ING—THERE IS SOMETHING NEW UNDER
THE SUN

K. D. Frock, Personiel Management, Region 1, U. 8. Forest Service

Twenty fire suppression overhead men from the regional office spent
long hours in training at and around the remount depot on June 27
and 28, 1940. Many of the men had been fighting crew fires for over
15 years and were somewhat skeptical when they were pronused a ses-
sion of 100 percent new wrinkles for two solid days, but before the
final bell was rung they agreed that the bag could still hold new tricks.

The first morning was spent in conference under leadership of
Clayton Crocker. The discussion concerned new techniques of fire
line construction, the merits of various systems, and detailed anmounce-
ments of the high-speed program. .

The afterncon was given to Gordon A. Rice, of the Pacific Marine
Supply Co., makers of Pacific pumpers. Gordon is one of-us, since
he started out as a hard-bitten smokechaser after having spent his
vouth on a ranger district in this region. * He put on a splenc%id dem-
oustration of the proper use of water on fire. A hot fire was started
in heavy slash fuel, and when it became a 40 man-hour smokechaser
blaze, Gordon jumped into it and put it out cold in 20-odd minutes
with one nozzle from a type “Y " Pacific pumper. No one in the group
ever saw o nozzle used properly before, and several men “fessed” up
that their ideas of water on fire were entirely revised.

The second day was really eventful, A CCC crew had been trained
Ly Croclker and Flock in the “progressive step-up®” method of line
construction. They put on a demonstration in open country so the
group could see the mechaniecs of the system.

Al Austin put out a cheatgrass fire with his rotary use of manpower;
Axel Lindh and H. T. Wicklund put on a show in use of the improved
Bosworth trencher, Then the whole crew went down Butler Creek
to the spot where an empty-handed group of camp bosses were to serve
a hot dinner. With no food or dishes, this group of fellows looked
pretty silly until Crocker gave them a sheet of paper out of which by
magic they served a hot dinner for 30 men, with all the trimmings, in
Jig time.

Apgar furnished an SP set, so by reading the simple directions fur-
nished by Crocker, these camp boss trainees soon had the hot dinner
ordered from Missoula by plane. It was with mingled skepticism and
awe that the group watched neat brown packages being dropped at
their feet under the silken chutes. Of course, they all predicted that
the food would consist of badly shaken hash and canned prunes. Out
of four drops, however, there came braised heef, mashed potatoes, peas,
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gravy, fruit, fruit eake, coffee, bread and butter sandwiches, and 13
gallons of ice water. Al the food was steaming hot, and no spill or
hreakage wus experienced. There were no containers or utensils to
carry out. They were either paper or made of cheap material. The
cletails of this system can be learned elsewhere, but it is sufficient to
say that it was an eye-opener, when one considers the many man-kill-
ing walks from fire to camp and back when every ounce of energy is
needed to fight fire. -

After the noon dinner the “progressive step-up” method was demon-
strated by three squads of CCC men in actual fuels. The trainees were

surprised at seeing line push throngh the woods faster than it had been
seen before and with such precision.

A tough chance was blazed out for the Cletrac 35 brush buster
through down logs, stiff grades, and in heavy hrush, Many bets were
won and lost on the time that wonld be used to male a line 27 chains
long in the jungle, and to the surprise of many the job was sewed up
in 25 minutes by the machine. The experts estimated that it was a
414 -hour job for 25 men. “No wonder Hitler’s men went so fast
through obstacles on his western advance,” said one of the trainees,

- As side issues, the trail scooter and mule-loading exhibits were put
on in the evenings at the remount.

The consensus was: “It was a good school, Clayton, and we were
surprised because there were so many new things.”

Fresh Emphasis on the Importance of Volunteer Cooperative Suppression
Crews.—In Board of Review apulyses of 1939 fires the potentialities of volun-
teer suppression ecrews in small towns and villages receive special emphasis,
In many places grass Hres starting within striking distance of sueh cotn-
munities spread with such speed that nothing but the quiclest possible attnel
citn hope to prevent a run over a large area and into timber or watershed
land ubove the grass. It is often impossible to keep paid suppression squadls,
even CCC crews, constanrly standing by redy 1o go with the IecessnTy prompt-
hess and speed. But we know from pust experience that when the proper
Interest and enthusiasm is generated. a volunteer crew of businessmen and
workers in small towns can turn out to sneh fires with all the traditional
fpeed and vigor of volunteer fire departments. The famous work of the Crag
Rats at Hood River. Oreg.. before the days of the CCC, is an illustration of
the possibilities of such crews, One important iden emphasized in 1930 reports
is that the function of snch a vohmteer crew should often he to go to the fire
and work only for the first hour or twa, until fire-control officers have hagd
# chance to organize n erew from less readily accessible sonrces. The desired
type of action from voluuteer town aml village crews might be far easler
to get if the men knew that they conld lwe back at their work in a few honrs,
Wil their working clothoes ilways kepe where they eould he grabbed instantly
Ml with the threill which comes from a fast run and g fight of limited length,
sueh erews of vilinge businessmen and workers mighi find such a form of
service not only within reasgn but oan exciting aud Pleasing change from
their routines.

Output Per Man-Hour—Roard of Review reports are beginning to comment
on the curious face rhiat fire bosses and ilnspectors are g0 often insensitive to the
rate of ourput per man-hour on the work for which ther are responsible.  One
report sayx: “We need to know more about the actuad suppression work on the
line if improvement in preduction per man-hong wotked is to be obrained, The
producrion of 0090 of a chain per man-ionr tells its own story when compared
with standards sot by regionnl judgment throngh the vears and indicated in
the dispatcher’s guide.  The problem will be solved by better methods of or-
ganization and flre fighting anl & reduction of walking time for work crews.”
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COMMENT ON “CHECK OF CENTRAL
STATES FIRE-DANGER METER”

By H. T. GISDORNE, Northern Rocky Mountain Forest and Range Erpcriment
Station, U, 8. Forest Service -

Danger measurement is not an easy subject. But neither is it some-
thing which can be left wholly to fire research men. Every man who

ix respousible for fire control management newds tfo understand at least

the strong and wenk points of theories nud methods now in use. No

one except administrative nanagers can declde the number one ques-

tion—exaetly what uge or uses do we want to make of such measure-

ment systems—Dbut that answer has not yet been fully worked out.
The author, a pioneer in this fleld, sets a good example by offering
comment and criticism on a previous article. Fire Control Notes can-

not completely fultill its role without an abundance of such coment,

either directly constructive or werely critieal, or both.

Designers of fire-danger meters should have been interested par-
tienlarly in two statements made by Reynolds and Bruce in thewr
article in the April 1940 issue of Fire Control Notes, page 79.

The authors assert that “As generally used, the lowest danger-class
on any meter indicates weather conditions during which fires will not
ocenr.  Since 18 fives have occurred here [in 752 days studied] on days
of danger-class 1, as this meter is now graduated, the meter should be
regraduated so that class 2 will include these days.”

In designing the Region 1 meter class 1 was used as the lowest,
rather than elass 0. for three reasons. First, there are almost no con-
ditions under which forest fires cannot originate. We have had rare
cases of fires burning through the crowns or in snags with snow on
the ground. Lots of fires originate during the pouring rains of
thunderstorms. Hence, there really is no suclt thing as class 0, if that
is to mean no chance of fires sturting. Use of class 1 admits that there
is alwavs a very small chance of fires starting, though they may not
spread far.

Second, if there were certain rare conditions of absolute safety
from fires there would be no present advantage in segregating and
distinguishing them in one class. The administrative organization
of any timber protective organization is always adequate to handie
freak and rure cases that often require only a report after the officer
lias learned that the fire occurred.

Third, class 1 was preferred to class 0 in order to escape mathemati-
cal diffienlties inherent in the use of zero.

Reynolds and Bruce raise a_good question which should be answered
uniformly for all regions: Should the lowest cluss of danger in a
scale designed primarily for administrative action include onfy those
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conditions when forest fires can neitler start nor-spread? My per-
sonal and present vote is “No.” When we get a national scale of
0 to 100 percent, I might vote “Yes.”

For the other end of the danger scale Reynolds and Bruce raise a
similar question by asserting that “also on most danger meters, only
about 1 day in 100 is in therilighest- danger class.” I do not see how
such a statement can be made on the basis of only a few years of
measurement. The highest class of danger shown by a mefer must
represent the worst probable (perhaps worst possible) conditions at
a single station, it that danger scale is to distinguish that day from
less bad days. The frequency of occurrence of that condition is
difficult to determine unti) records covering 2 normal distribution of
easy, average, and bad years has been accumulated. A minimum of
10 and usually 20 vears is required to determine a dependable me-
teorological normal,

Reynolds and Bruce contend that as there were no days of class T
and only 2 of class 6 in the 2 years covered by their records the meter
should be regraduated. Is it not possible that these 2 yeurs were easy
or average, and that with the advent of a really critical vear plenty of
class 7 days would be recorded?

This raises another basic question concerning danger-meter design.
Should the meter be made to distribute the frequency of occurrence
of the various classes on some preconceived basis, or should the meter
rate all possible conditions and the data then be used to determine
the frequency? In other words, should we assume the frequency or
should we find out what it is? I vote for the latter.

If we ever succeed in designing a satisfactory national danger meter
it seems probable that the highest class, degree, or percent represent-
ing the worst possible (or probable) for any forest spot in the United
States will never be registered by meters in places which never have
40-mile winds, 2-percent fuel moistures, and subzero humidities, all at
once. I understand that such conditions have been measured in
Culifornin. If we save 100 percent national fire danger for this
condition most of us will be very glad not to record any of it.

" New York’s Got Rhythm—~—The one-lick method receives frequent and favor-
able mention in The Observer of July 1, 1940, issued to its men by the Conserva-
tion Department of New York. )

District Ranger E. W. Blue describes one ingenious management device which
has not been reported hefore. In commenting on a demonstration of the one-lick
method he had witnessed, he says: “The problem of proper spacing of men (with
digging tools) does not appear to be difficult * * * ,4pg one crew kept in
almost perfect rhythm when the leaders connted loudly and each man strueck on
the count of four.” )

While counting alond to regulate theeratio between licks and strokes would
lm\'_e its drawhacks, it has interesting possibilities. Expert woodsmen. who know
their psychology, resort to counting their steps as in pacing, when they need
gomething to relieve the tedium and fatigne of hard monotonous travel in fhe
L\'oor:ls. Perll)?tpg the spilnl-it]s and n]ccomiplishnwnt of a Hne construction crew could

e given a i ¥ a well-degigned device of the sume kind—Roy r, Fire
Control Washimnren ot g the smle kind—Rov HeanLey, Fire
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LINDH'S PROPOSALS CALL FOR A TEST

Comments on A. G. Lindh’s Article Entitled
“‘Separating the Good People From the Careless™

By Jonx P, 8ura, Psychologist, U, 8. Forest Service

My, Lindl’s proposale in the April 1940 issue strike a responsive
chord with me. They follow in general the methods employed by
fraffic experts to prevent automobile accidents. If we carry them out
we may find, as the traffic people have found, that such methods of
educating the public cost much in man-hours and money, but are
extremely effective.

If it is decided to carry out Mr. Lindh’s proposals, let’s make up our
minds in advance that careful implementing and systematic follow-up
will be necessary.

An important question yet to be answered is: How can we separate
the sheep from the goats before they go into the forest?

I make the following suggestions:

After education of the public has been given along the lines laid
down by Mr. Lindh, a test should be made in three phases.

Phase 1. —Do they know it right?

Make and give a test for “goatiness.” Such a test will aid us to weed
out those who fail to pass it, and to certify only those who do. For
convenience and time-saving, the test may be in the form of a check
list—with questions which the candidate must answer. This check list
should closely follow the training course and text that Mr. Lindh
specifies.

In check list form the test can be administered to groups as well as
to individuals. Each candidate should be given a mimeographed copy
of the check list to fill out. He should show that he knows a sufficient
number of right answers before he passes this phase of the test.

This is only preliminary to the main part of the test. Iam skeptical
of mere questions that may be gibly answered. Habits must be checked
also, if we are really going to separate the goats from the sheep.
Knowing the right answers and doing the right things in the forest
may be two entirely different matters. Habits are strong. So, the
candidate’s habits should be tested. If our instruction has made the
candidate a safe person to go into the forest during the fire season,
this second phase of our test should show it. It should reveal spe-
cifically whether new, desirable habits with matches and smokes and
campfires have actually been started.

Phase I1 —Do they do it right?
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This “doing-it-right” Phase is an important part of the step to
Separate safe people from unga fe people in the forest. In this phase
of the test the examiner hag collected the check lists from the candi-
dates. The examiner puts before the candidates certain test ma-
terials, match, ash tray, cigarettes, etc., and instructs them to do now
what they would do iy the forest with the same fire-cq using material,

In this phase of the test the examiner should test the candidate
by what he actually does with the matel, a cigarette, cigar, pipe, ash
tray, ete., when these are put before him for his use., For example :
Did the candidate break his match?  Put cigarette stub in ash tray,
etc.? The test situation here should, as nearly as possible, simulate
actual outdoor conditions. -

The examiner now rates the candidates on what lie observed of the
candidate’s habits with matches, cigarettes, ete, throughout the entire
period of instruction and testing.

When habits are still wrong. the examiner withholds certification
or permit until candidate actually does the right thing,

Those candidates are certified who pass both phase I and phase IT
of the test.

Phase 1171 —Will they keep on doing it right?

In this phase of the fest the exammer hands to the successfu] candi-
dates certificates or permits duly signed by him or by a forest officer.
The certificate should carry also a brief list of essentiq] things to do in
the forest in the way of fire prevention and cooperation with the
Service. The candidate should then be asked by the examiner to
read the certificate in full, and if he agrees to abide by the program
laid out therein to sign the certificate in duplicate. One copy is kept
by the ca ndidate, the other is returned to the forest officer.

e provision in the certificate shoul( state that in case a fire
breaks ont while the permittee is in the forest, he is to cooperate with
the forest officer along lines indicated, reporting. suppressing, ete. It
should be stated that in case a fire breaks out while certified persons
are in the forest, they may be called on to give an account of their
time and activities while in the forest.

In this way, the certified persons would elearly understand that
the privileges they enjoy in the forest also entails obligations on
their part. :

The foregoing suggestions to implement My, Lindl’s proposal are
desigmed to be & sort of edueation in fire prevention that goes clear
throngl to habit changing. It is designed (@) to educute the public
mn five safety: (5) to separate the good people fron the careless,
and certify only the good ones: (¢) to obtain the cooperation of the
certified persons with forest officers; and (4} it provides the Forest
Service may have a hold on the people who are certifieq during all the
time they are using the forest.

Forest officers in the field nay see many wavs of correcting and
improving these suggestions,
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MORE COMMENTS ON LINDH'S SCHEME

Lee P. Iirowx, Training officer, Rocky Mountain Region, U. 8. Forest Service

As T get it, Lindh proposes to test the public and issue a certificate
or permit to come and go in high hazard areas.

The following nwuments pamllel to some measure the arguments
which can be made d"‘:llllst any law, but which do not stop the passage
of laws.

1 People can pass this test 100 percent, or any test we can devise,
and still start fires. Regions 5 and 6 both have had cases where timber
operators, local lesnlents, and even trusted employees of the Service
have been found to be careless with fire.  Under sucnh conditions pernuts
to enter and be within a high hazard arvea would defeat the very purpose
of control.

2, If an avea of high hazard exists and there is reason to close the
area to public travel or to smoking, campfires, ete., isn’t it parullel to
the police powers of the State? C‘Iqlosm" roads to travel during exist-
ence of hazardous conditions; closing areas to travel for the benefit of
special use, such as purades; 1outmrr travel to and from ball games
during heavy traflic ave similar emmplec Exceptions are not trenerallf
made 11 these cases becanse to do so would defeat the purpose of contro

3. Some exceptions cannot be made because of the excessive cost of
administering the area under these conditions. Several million people
visit the forests ever vyeur. Allof them would have a right to demand
the test. For example, say we close a number of thmnmg areas in the
Blaclk Hills. There are several thousand, say roughly 20,000, in and
adjacent to the aven, and possibly 100 000 visitors who spend some time
there. Now then, suppn=e only 14, demand the right of test. We
have the cost of testing 12,000 mdn iduals and the cost of maintaining
an intensive patrol to check those who have permits and those who
have not.

Now, suppose we close aveas to campfires and smoking on the Roose-
velt and Pike, which ure adjacent to heavy popul.ltlrm centers, as we
did last year because of drought. What sort of an achninistrative
problem are we setting up in saving: “You may but he may not?”

4. Tt seems to me that testing Aabits 1s a vital factor, as witness our
ash dumping fire at the training camp last fall.  Last sununer the key
fire warden on one of our ranger districts caused a smoker’s fire. He
smoled infrequently; he suffered a momeniary lapse of caution.
Result—a fire,

5. The mere fact that I never have set a forest fire, although T have
spent vears living and working in the woods, is no assurance that
I won't, but it is the best e\emphhmtlon of correct habits you can have.
Of what value is past record in a high hazard area?

6. After ali, it seems to me that the best eriteria are the fundamental
reasons for tlle restrictions. - Is the restriction necessary because of
199
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critical conditions on the ground when all possible risk must be re-
moved, or is it hecessary because of high and frequent risk caused
by human occupancy with hazards normal op low? The questions of
risk and hazard are deciding factors. No one is allowed to smoke in
4 powder magazine. Signs™ of “Employees only” prohibit strangers

or visitors from entering manufacturing plants op construction jobs.

Within the plant or on the job are signs “No admittance,” “Danger,

high voltage,” “Stay out,” ete. The mere fact that an employee is
satety-minded does not gain him entrance to areas of high hazard.

he necessity for his Presence, in spite of the hazard, puts him there.
All other employees are not permitted there, but are kept out by a
watchman, foreman, or by the crew itself. Tt is a case of seﬁﬂdefense——

protecting themselves and protecting each other. The outsider always
adds materially to the risk of accidents,

Fire Reports, Errors, Headaches, and the Law of Diminishing Returns.—
When the new Form 929, Individual Fire Reports for 1040 are all punch-
carded and rop through the tabulating machine, the Forest Service will bave a
brand new statistical tool to work with. But the value of this new statistien]
information wij] ot be limited to. current use. Twenty-five Fears from now,
management and research men will be using the new form of fire statistics to
discover trends, drow conclusions, and develop new ideas.  Will the men of 1865
say of the men of 140, “They certainly set a high standard of accuracy, and when
they adopted a set of instructions, they certainly followeq them™? Or, wil] they
=iy something about the Inability of the men of 1940 to o simple arithmetic,
and read and follow Instructions?

The answer will depend, first of all, on the mental discipline of over g theusand
widely scattered men and women who make and code individual fire reports,
Every report is g mental test of cach person making or coding or checking o
report.  If he reads the instructions carefully, reasong correctly therefrom, and
has trained his hand to record aceurately what his ming has directed, he will
be upholding. the dignity of this king of hard work as well a8 winning applause
from all users of fire statisties. There is no figer team work than that in which
many widely separated individuals are conscious of the whole team and play
their own individual barts where the inspiration of close association is lacking,
as in a job like this one, : :

To catel the inevitable few mistakes and get the new 1040 coded fire reports
onte the puncheards with an irreducible: minimum of error, it was at one time
Plitnned to assign an experienced fire man to the job of making a last fina] check
in Washington. This plan had to be given up ana the job added tg Miss MM, A,
Bell's other duties. .

‘On July 1 she had completely checked (39 Yeports and written letters calling
attention to errors discovered. But by this time there were over 1.800 unchecked
reports awaiting her attention. Something had to be done, The plan adopted
Wias to rush the accumulated reports through with no systematic check except to
fee that the “code numbers” columus were all filled in with correct numbers of
legible digits. Oceasionally, both an administrative entry and the code numbher
are left blank, despite all the checking nt forest and Regional offices; or the
number of digits in the code numbers column does not matel the number of
columns on the buncheard assigned to the item. Mrs. Moler, the machine oper-
ator, cannet be expected to take time to puzzle over such slips. In thig fast
check, Miss Bell also made sure that the cpuse entries conform to instructjons,
and checked “area when controlled” with areas entered in the damage hlock.

After the accumulated pile of unchecked reports was rushed through, a form
of spot check was adonpted.  As time permitted, 100 reports were taken at random
from euach region in rotation, given a thorough cheek ang the region written about
errors found, if any.

This form of spot check is by no means a that is desirable. Too many errors
are still showing up. Tint it is hoped that reports coming to Washington will he
#0 well done in the futuve that the law of diminishing returns wonld not Justify
any more thorough checking.—Roy HeapLey, Fire Control, Washington, D. .




IMPROVEMENTS IN BACKPACKING THE
PORTABLE PUMPER EQUIPMENT

FraNx H. ANDERSON and G. W. ErUSE, Camp Superintendent and Junior Porester,
Superior National Forest

Road and trail mileage and water using equipment on wheels have so
s jar S - inereased that it would be easy to neglect the instances when nothing will
' really serve except a pertable pumper with plenty of hose and fuel all
T eatried to the right spoet on men's backs. Pumpers and hose lines seldom
pay in initial attack, but that does not mean there is no need for ways
£ of earrying them into the jungles with the highest attainable ease and
Y. speed. Quick and easy delivery of a pumper to a mop-up job in heavy
¥ - fuels may often provide the only way to prevent a fire that “jumped
the line” and made the headlines as a big destructive fire. The authors
Liave something to show for their search for better equipment for trans-

porting pumpers and hose. .

Those individuals who have had experience in backpacking marine
pumps, hose, and gasoline over rough terrain in packsacks or on ill-
fitting packframes will no doubt be interested in any improvements
offered to make the job easier and less back-breaking for the man under
the load.

- The chief complaints on using the common type packframes or
packsacks are:

1. The load is carried too low.

9. The bearing point on the shoulder cuts down normal circulation
in the arms.

3. The weight is not distributed over the back.

After a year of study and experiment, the authors offer what they
believe to be a solution to the problem.

The new form-fitting packframe for marine pumpers is designed
to Bt the curvature of the back, thus allowing a more comfortable dis-
tribution of weight on the packer. The load is slung higher than on
other frumes. The padded packstraps help to eliminate the cutting
off of blood circulation that has so often produced a numbness in the
arms of the packer. The adjustable control hitch, which fastens to
the packstraps and to the base of the pumper, gives the packer absolute
control against swaying and holds the load in the proper vertical posi-
tion in such a manner as to eliminate most of the back drag. The
addition of a head strap, which eases the load a bit. more, is optional.
Any type of hitch, clamp, or bracket may be used in attaching the
pumper to the frame.

A new type of hose pack enables the packer to carry and distribute
400 feet of linen hose with ease. The hose is connected and lapped on
‘the frame and held in position by door springs. Hose can be strung
out about as fast as 2 man can walk. This system is a time saver where
minutes count, as it eliminates the time used in uncoiling the hose by
hand. Hose can be strung out through heavy cover very quickly with-
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A. Side view showing the position of frame ou packer: B. Rear view showing
clamps for liolding pumper to frame ; C, Frout view showing adjustable control
hitch. pack straps, and webbing.

Automobile Gas Tonk Filler Cap

Copper Tube Vent
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Portable splash proof gas can, 3-gullon capacity.
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A, Reur view showing position of hose pack on packer; B, Rear view showing
lupped hose being laid out—note deor springs: C, [Hustrating the manner in
which the liose is lapped on the frame; D, Rear view showing gas can mounted
on frame—note filler cap.
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out the use of a brushed line. This form-fitting frame can also be -
cquipped with the adjustable control hitch and head strap if so desired.

The new splash-proof gas can for transporting pumper fuel has a
eapacity for 5 gallons of mixed gas and is mounted on a form-fitting
pack frame.

The automobile gas tank filler neck and cap prevents the leakage of
fluid onto the back of the packer. The filler neck acts as a baffle plate
and prevents splashing close to the fller cap. The copper tube vent
must be installed with this type of can to allow air to escape while fill-
ing the container. '

The gas tanks have been removed from the pumps on the Superior
National Forest, and gas is siphoned directly from the pack can to the
carburetor. This in itself Las the advantage of eliminating the neces-
sity of stopping the pump so often to refill the tank.

It will never be possible to make packing pump units easy. How-
ever, any method which can be devised to ent down the excess effort

used in getting the equipment to a fire will mean fastep attack by
fresher men. .

How Many Dimensions Has a Fire?—In reviews of the McVey
the Black Hills angd Harney National Forests, the point w
vertical dimension of a running fire is often more import,
or length of perimeter. Another 1939 review talks abont
28 well as length of perimeter.” The point is that when g fire burns iuto
“goat rocks.,” the fuels may be so spotted and S0 exposed to the wind that
the job of making a conrrol line has to be one of hutting ont, ‘isolating, or
mopping up fires Spotted over a considerable area rather than making 2
continuous barrier nt the outside edge of u fire, The point is madde that this
is important to consider in the calculation of probabilities, aml that as we

ally used this information

develop rules or guides which can be more univers
should be made avallable to the men responsible for dispatching to fires whch
may burn into this kind of country,

fire of 1939 on
a8 made that the
ant than its aren
“depth of perimeter
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ORESTRY cannot restore the

American heritage of natural re-
sources if the appalling wastage by fire
continues. This publication will serve as
a channel through which creative de-
velopments in management and tech-
nique may| low to and from every
worker in the field of forest-fire control.




