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40-on Crew
TOREWORD

Fegion 3ix conducted, throughout the past swamnr secsony an ex-
periment in organizing ond operating a speeizl 40-man suppression erow.
ith regard to this venture in an Importaont field, Regionol Forester
Lyle ¥ Wintts in Lis letfer of Junuary 9 stctes:

"The past season's exnerience has boen valucble. 411 Forests
are cnthusiastic about well orgonized, trained, and preperiy
cguipped mebilz crevise Special instruetions have been orepasred
for Forcsts, =n they can crganize such crews from their own
resources. The Repion is going to spond severcl thousand dollars
for lizht beds 2ad spoecizl eguipmznt. Specilal overhead training
is going to be handled as o project. New idens in orgenizing ond
moanaging crews on the fire line are being developed wnd tried out.

Heducing overheod costs, particularly bohind the line, is almost
daily %2l on mony Torestu. Cnsts on walking :en to ond from
ganps have been cinnlyzed and digcussed, The impotus to these ond
many other moatters lms, it is belicved, been brousht cbout in
part, ot lezxst, by the uvsc of the 40-mmn croew,.

"If total oxpenditivre for the 40-mon crsw, oxelusive of the
road and bridge ecomstruetisn, is proroted to cach nile of fire
line constructed, it cost 3871 per mile. Lont distance trons-
partation, camp construction, <te.y nre all included. If only
Tire cauipment, troinings transportation, and suppresclon cnste
ore included, the erew constructed cach mile =7 fire linc for
3325, By eomparison, it cost an average of 31,931 to construct
and work cach mile of 289 miles of fire line ou zix of our lorpest
firce. If one-third of this wos expended for mop-up cnd thus
climincted, the 40-man crew constructed line 39% croaper, if all
its costs are included; ~r nver four times 28 chenp if only its
Tire costs are ineluded, -s comparcd o ~rdinary crewrs. Such a
rouzh comporison does not tell the whole stiry os the 40-man crew
in overy case worked on the most inccecssible ~d difficult
seetions on fires, and time and exponsc of transportation were
umisually hicsh becnuse of long distonees troveled.?

By this letter wos tronsmitted the comprehensive illustrated and
churted report on the project. In zddition to this detiled report Messrs.
Cliff and Andersson hove prenared for publicotion irn Pire Control MNotes a
nore condensed version, This version will be run in the April issue of
Fire Control iintes, bt I-r advance study and uss bos been mimeographed
ond is attnched.

Vory trul"-f vours,

Ny jrastes

ROY LTADLEY

Chiicfs Division of Fire Control
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FPire contrel men have realized for several years that the
vractice of recruiting untrained fire fighters for the suppressicn
of large fires has proved inefficient and expensive, The 4C-}an
Fire Suppression Crew was organized in an effort to overcome such
apparent weaknesses in this important phase of forest manasement.
Plans originating in Hegion Six 2nd the Vashington 0ffice called
for the organizaticn, on an experimental bgsis, of a carefully
selected, highly trained 40-man fire suppression crew equipped to
sustain themselves for pericds of at least three days in inaccessible
vack eountry where the work of ordinary ¢rews is jnefficient, Each
nember of this crew was to be selected for his physical prowess and
wocdsmanshin, hardened by work, and trained tc use the corrsect tech-
nigue in handling each foot of fire line without detailed supervision.

The Redwood Ranger Station on the Siskiyou National Forest was
selected as the best location for the crew. This station was on the
Redwood Highways facilitating fast travel by paved routes to forest
areas along the Ceast and Pacific Highways, and forests east of the
Cascade Range. In additicn, this headquarters site was in the
immediate proximity of needed project work, which would help finance
the crow, and was located on a forest with large inaccessible arsas
and difficult fire problems,

Recruiting

A junior forester with ven seasons' experience in superviscry
work on fTires was chosen as leader., In zn ¢ffort to choose gqualificd
men for the erew in a limited time, the Regicnal Office requested
gach Torest %o submit the names of several qualified candidates. The
erew members were selected from theso candidates by the leader im-
rediately after his assigmment to the jobe Most of the crow members
reported for duty between June 16 and July 1, znd the crew reached
full strength by July % fZight additional men were recruited through-
out the ensuing sceason o réplacc men found o be wigualified dus to
poor health, poor worlkmanship, and other deficliencies.



Four sguad bosses were selected who were well cuzlified in the
instruetion and management of small crews on fires, in camps and on
work projects. 1In picking other members of the crew, men were
selected who wers not conly capable fire fighters, but who hed
specialties in other lines of work, The crew included two gqualified
first-aid men, two "cat skinners", one graderman, ten fallers, and
three men capable of doing fire lire cookinge. A professional cook and
two flunkies were hired to prepare all mezals for the crew while in
camp. The leader and squad bosses were included ag part of the total
crew of 40 men, The kitchen force wos in addition to the rezular 40
men of the crews, Since the work of this crew was largely experinmental
in nature, & gpecial recorder was added to insure cbitaining necessary
detailed records of the activities and accomplishments of the crew.

Salaries and Civil Service Status

Members of the crew were hired as guards (CU-4) pending certi-
fication of eligibles, at a monthly entrance salary of £110 per meonth.
The squad bosses were given a CU-5 rating, with a salary of 3185 per
month. When away from Grants Pass, the crew meombers were supplied
board and lodging by the Govermment.

Camp Site and Quarters

A camp site was selected one-~fourth of a mile from Redwood
Ranger Station on the bank of the Illincis River. Eleven tents set
up con tent frames provided comfortable living guarters for the crew.
Two portable, wooden buildings were constructed for wse as a mess hall
znd bath house. A third portable building, losned by the Siskiyou
National Forest, was erected for use as a study hall, conference room,
and office guarterse

Water was distributed to all parts of the camp by o pipeline
tepping the Ranger Station water systeme IZlectiricity for camp lighting
was purchased from a commercizl power distributor. A grounded tele-
phone line, 800 feet of reoad, and a 20~Toot bridge were constructed by
the crew to provide communication and access to the campas

L number of recreational facilitles were provided to occupy the
leisure time of the men closely confined to camp. A grovel dom was
thrown up acrcss the river to form a small lake for swimming., A soft-
bell dianond and volley ball and horseshoe courts were cleared and
leveled for the enjovment and conditioning of the men.

The cost of constructing and meintaining the camp and supplying
fuel amounted to %6,3245,00, which includes the value of the time
devoted by the 40-mon crew to these activities.



Dguipment and Supplies

- The objective in squipping the 40-man crew was the selection
of tcols, bedding, and rations which would convert the crew into an
effective fire fighting unit, self-sustained for a minimum pericd of
72 hours, and which at the same time could be carried over ftrails and
rough country at a creditable speed without unduly tiring the men.
This cobjective was met by building up packs which included essential
fire tools, concenbtrated rations consisting mainly of dehyvdrated food,
and lightweight, goosedown sleeping bags which rolled infto bundles
13 inches long and 7 inches in diareter. TlLese compact bags, well
tailcred, with zipper on both inner bag and cover, proved sufficiently
warm for sunmmer UScae

Table 1 shows the content arnd weight of an average pack with
essential equipments. The complete list of fire tools carried to and
usod on all fires upon which the 40-man crew took action is shown in
Table 2.

Table 1 - Contents of an Average 40-ilan Crow Pack

NMumber Them Weight in Pounds

1 Packboard, Trapper Nelson 5%

1 Hecdlight w/3 oxtra batteries 1=

1 Centeen w/water {to hang on belt) 2L

1 Sleepinz bag, lightweight 5%

2 Inmehes in cloth sack {to hang on belt) 11

1 Eationg, & days? 11
Coolt and mess outfit or extra eguipment 2
Perscnal effects 2
Tool, fire (average weight) 4

Avernge weight por aan - ‘Total 55% pounds

Table 2 - Firec Tools Carricd To z2nd Used on Fires by the 403{zn Crew

Turiber ' Ttem Welght in Pounds (Each)
4 Axes, cruiscrts 2%
6 Axcs, swamping 3L

10 Pulaskis >
10 Hoes, hazel =
10 Shovels, baby (6 carried by last 6 hoenen) 2
12 Fusces (for burning out) i
2 Scwsy falling w/handles 10
1 Bzckpack bag w/pump 6%
4 Axes, falling 4
2 0il censy 1 phe 1
4 Wedges, wooden i
10 Axestones, carborundum %
10 Files, 10" i
& Bugs, woter, 2§ zale Z
1 Bag, woter, S zol. 1

- % -



Surplus saws, oxcs, stecl wedges, gsledges, hoess cad shovels
were always carried on the fire druck for use in cose the regular
tools were not sufficient. During the secason no use was made of this
extra equipment exceopt in the exchange of dull tools for shary cnes.

Bguipment used by this crew and found to be especizlly cdapb-
able included hardwood wedges wnich con be driven with the szide of
an axe, and fuseeg Tor backfiring. Fugeecs were poarticularly adapt-
alble for this crew due to their light weight, which made it possible
to earry sufficient numbers to enable several men to backfire ai one
time.

Speecial equipment such as radio, compasses, and first-aid kits
wes used by the crew on all fires.

Various kinds of concentrated food were tried by the 40-man
crew on the fire lines The following table lists items of food by
weight end calorie content which proved to be the most sotisfactory
comoination. v ois felt that fthrouwgh Turther study, however, it might
be pogsible to arrive nt a lighter ration with equal nutritive value.

On going to a firs each men carried two lunches on his belt so
thot no time weuld be lest in preparing meals during the first shift

orn the fire line.

Trble ¥ — Ration List - 1 Man - & Days

Calorie :
Ttem Welght Content YWhere to Obtain

1., Bggs, powdered 1 1b. 1,330 Eddie Bzuer, 2nd & Seneca
3t., Seattle, Wash., or
Sports Craft Inc., 512 SE
Yomhill 3%., Portland, Orc.

2e Cervelot i 1b. 1,800 WHearly cll grocers

D Bacon, conned 1 1b. 2,600 early all grocers

4, Soup concentrate %-1b. 2,000 Lddie Bauers 2rd & Seneca
Stey; Seattle, Wash.

5., Potatoss, dehydrzted 4 1b. 1,80C  3ame ‘

Ga Rice, white 1 1lv. 1,600 Any grocer

7 Apple concerntrate % 1v. 1,900 Columbiz Fruit Processors,
Inc.s Poterecs, Wash.

&. Sugar % lb. 900  Any grocer

e Tomato juice —i 1%. 100 Any grocer

10, Hardtack 1 1b. 1,600 Any grocer

11. Coffee i 1b. «e ARy grocer

12. Iemon drops i 1be 850 Any confectionery

13, Anchovy paste 1/8 1b. 800  Any grocer

14, Drtes 1l 1be. 1,500 Any grocer

15, Figs 1l I1b. 1,400 Any grocer

16. 38zl% 1/8 1b. «s Any grocer

1%. Butter, cauned 5 1b. 3,:500 Order through grocer

18. Milk, powdered & 1b. 2,300  Any grocer

Total 11  lbs. 25,980

-4 =




Contents of [;0-Man Pack
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According to dietitians, hard manual labor requires & calories
per pound per hour. A 180-pound man working and/or hiking 16 hours
per day for three days requires 25,220 calcries., Therefore, the ration
1isted in Tahle 3 is ample, and the two lunches carried by the men on
tlie first shift offers a large mergin of safety,.

Based on the experience of 1939, it is advisebie for the leader
of the crew to make out a basic menu with a cheice of substitutes of
ohout equal weizht ard cazlorie content. The men nmay be allowed to
choose any substitute listed in Table 4. Tkis will assure a balanced
food ration. It was found that =2 free individual choice ugually does
not result in a balanced menu.

Table 4 - Desirable Substitutes for 40-Man Crew Ration

Ttem Teishit Substitute for Where to Obtain
1. Dried beef Cervelct Any meabt market
2. Lemon juice 12 oz. Tomato juice Any ecrocer
2« Grapefruit juice 12 oze. Tomate juice Any grocer
4, Raisins 12 oz. Dztes Aoy srocer
5 OCheess, dried 8 CZ.a Anchovy paste Any gzrocer
6+ Peachesg, dried 11lb,. Firs iny grocer
7. Apricots, dried 1 iv. Figs Any groecer
8., OSpaghstti 2 1b, fice Any grocor
9. 0Oatmeal 2 1o, Rice Any grocer

Transportation

Three 1939 model, 1j-ton Chevrolet trucks were used for trans-
pertation of crew, supplies, ~nd equipnent to and from most of the fires
ard on work projects. Two of these trucks were equipped with comfort-
able, upholstored seats for hauling the men, mnd one wns used for
supplies and Tire packs. '

On the longer and more tiring trips such as tho 3680-nile trip
to the Big Cow Creek Fire on the MNalheur and Whitman National Forest,
conmercinl busses were usced. These busses added greatly to the comfort
of the men and made it posgsible for then to rest enrcute, which resulted
in their arrival on the fire in better condition then if they had
traveled by truck.

Porsonnel Munogenont

Somae restrictions were required in order to leep the men con-
stantly within fire call. Comp rules were established, outlining the
recponsibilities »f the crew members as to fire duty, fire calls, comp
police dutics, ond persenal conduct and cppearances Only a few
instances 27 infringement of these rulcs wore experienced during the
scasone Tersion of standby duty wes lessened conciderably by freguent
fire suppression jobs.



Cpportunity w2s ~iven each menber of the crew to leave camp
periodically to purchaue tobacco and otier personal effects and fto
attend the local theatsr once or twice weelkly, provided they signed
out and agreed Lo star in a group geoing to and returning from the

.

sheater. Bxcursion t;lps vere made under the same arrangement.

Soft ball and volloy ball toams wore organized, and weekly
rames with Cave Junetion and the Oregon Caves C.C.C. Camp were played
through the early part of the summer. Swimming, herseslhice pitching,
end punchingz baz worlouts elso absorbed no small ancunt of surplus
onerrre Some leisure tins was devoted to study of the handbooks,
bulietins, and puricdicalis coatained in the 40-man crew library.
Leisure time classes in first-aid, lifc saving, and safcety were con-
docted by gualified crew rembers,

he fire ceason, and due to the
orlor a small amount
:» fire ceasone. Two
o ¢ tra season
waintain the crew

ceause of the seriocus
shortage of onrewer causcd bty
of ~rmacl 1;&?: was Biven Curing f
mor: men wrore wtc2d vo the crew duri 1b tre lzivor
so that HCCUﬂLlwto¢ loove could be granted and st
Strength -t &0 icne

Fire Troining

Fire training was storted Tunc 20, immediately after the first
lorge influx of “ecr“its. Frequent troining sessions continued up to
\ Yo Tired Tircs An cecasional

J ¥ o
troining perlod vme given su uently fcr the berefit of new recruits.
In tas Tirst troaining poriocs gnphosis wos placed on fire line
oregnnization and construction so thct the crew would bs in readincss
Tor imredizte cz2lls Troining continued with practice hikes aond drills
in unloadirs fire paciks from Srvcks and relonding thom 2gain so that
a eertoin speel ond precision was zequired in performing these routine
jobee Confuorences wore held on methods of line construction, fire
behnviory, and Tire sirategy in verious fTucl trpes, in conjunction with
the Ticld troining sessions.

Specinl training wos given selected crew memdors in radio
opuration, fuel type mopping, and first-zid by quolified instruetors,

Tork Projiccts

Twe vorl pr ¢ts, loczted ninc miles from corpy were selected
tc utilize the tine aud encrLy of the crew menbers when they werc not
occupled with treoining or fire fighting or sngonged in coamp construction
activitice. The purpose was threcfold--nomely, to keep the men in good
phyaiczl condition, to help finance The crew, -nd to accommplish useful
zad necded work. The construction of the Tllineis River Dridge and the
Eirht Dollor iountain Rood werc the two projocts sclected, The bridge
wWoe o eroscotoed woody Lowe truss structurc, with o main span of 137%
feet aund on opproach on one ond of 3E Tost This bridze was completed

tho 211 o 1959. A votal Qf #2185 men-dnrs wos spent on

tho project.
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The ¢rew spent o total of 672 mon doys on the Eipht Dollar
¥ountain Road and brought a two-mile section to zbout 75 per cent of
completion.

ACTION QIF FTIRES

The 40-mnn crew worlked on 2ight Class "C" or larger fires
locnted on five National Forests in Region Six between July 21 2nd
September 2, 1859. The two periods worked by this crew on the Saddle
Fountain Fire were counted as two fires since they were antlyzed
senurately and were widely divergent in location and times, The fires
on which the 40-man erew worked and the time ond travel chargenble to
these fires, are 1iisved in Table 5,

Teble 5- Fires Yorked upon by the 40-linn Crew in 1939

Days on Fire liles Traveled

Name of I'ire Forest Dates (Inc.Travel) (Truck or Bus)

1. Horseshoe Bend  Siskiyou 7/21 -~ 7/26 5.5 30

2. Blue River Willamette 7/27 - 7/28 2 421

3. Wheeler Creek Siskivou 8/ %7 -8/ 8 2 150
4., Saddlz kountain

(Fast Side) Siuslaw 8/10 ~ 8/13 4 300

5. Willard Columbia  &/14 - 8/17 4 543

6. Eacle Creek Sigkivou 8/18 - 8/21 4 127
7. Saddle hMountain

(West Side) Siuvclaw g8/28 - 8/26 6 663

8., Big Cow Creck whitman 5/28 - 9/ 6 705

Totals 33 3,009

Get-Awsy Action

Goet-away time on fires varied from 31 td 75 minutes, according
to circumstances at the time of the calls. The crew was dispatched from
their headquarters camp on four occasions. Thrsse of those calls came
in the late afternoon before supper and the fourth immediately after
breakfast., On two ocecasiorns the crow was working on the road project
nine miles away, and it was necessary to assemble them at camp before
leavinge

If the call cane near mwealtine and trhe meal was practically pre-
nared, the men were vsunlly fod before leaving, Assenbling and feeding
tho men resulted in rather slow zet-away time on several occasions.
However, it is believed that the pructice of feeding tle men before
leaving is justified, particwlarly if a long trip of scveral hundred
miles is iavolved, because it avelds making a meal stop enrcute and the
=en arrive in better condition thon if they travel on an empiy stomach.

Exporicnes in 1939 brouwsht out thiat the followins considerations should
covern action looking toward fastor geb-away time:




1. Keep all members of crew in direct telephone communication
at all times. Use larze extension bells, sirens, and other signals
where necessary.

2. Order lunches or prepared rnieals ahead on route of travel if
time can be saved in this way.

3. If dinner is prepared at camp at the time of the call, the
crew should be allowed to eat before leaving in order to avoid losing
time enroute.

Meals and Stops Enroute

One or more meals were ugually eaten enroute to the more distant
fires., In &ll but a few cases, a dependable restaurant was notified
by phkene in advance and no time was lost in the preparation of the meals.

Time Distribution on Fires

Table 6 shows the distribution of fire time for the 40-man crew,
based on data reccrded on the eight fires upen which the crew worked.
These ccomputations include time from start of work to completion of
control line on all fires or sectors of fires handled by the crew.

Table 6 — Time Distribution of 40-Man Crew on Fires

Time Element Total Hours Per Cent of Time
Foot travel 12,31 4,1
Work time on fire line 176.58 58.2
Time eating, sleeping,; and
resting 114,35 3747
303.25 100,0

Distribution of time as recorded above ig shown graphically in
Figure 1,

Nc¢ comparable figures are available fer cther crews, but it is
believed that this table shows plainly the advantages of using self-
sustaining crews on inaccessible sectors of fires. Foot fravel to and
from such sectors by ordinary crews serviced in established base or line
camps usually consumes a great deal more than 4% of the time of fire
Tighters and saps a itremendous amcunt of energy of men who are un-
accustomed to hiking in rough country. The usual practice of camping on
cr near the fire line wherever night overtock the crew enabled the
effective use of a large proportion of the day with a minimum of lost
metion. Truck and foot travel time to the fires'from the time the crew
was dispatched up Yo the point contrel action was started, is not in-
cluded in these figures. IHowever, when determining the distance
practicable to dispateh such a crew, it should be considered that more
than one—-quarter cf the total time charged to fires was consumed in
travel by truck and on foot to the fires.




FIGURE |

TIME DISTRIBUTION CHART
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Organization and Mebhod Used in ILine Constructicn

A progressive wuethod of line constructicn, which in reality is a
variation of the one-lick nethod, was used successfully by the 40-man
crew on all fire suppression work.

The progressive method used has the advantages of the one-liek
methed—--nanely, the selimination of lost time oceasioned by men passing
each cther in the line and the enthusiasm and unity of effort gencrated
by rapid and continuous progress. It is supericr to the one-lick
method in that men can qo more cffective work by taliing a stance and
completing a unit of work and each mun can te neld accountabvle for a
riven segment of linee The Torm of organization is i1llustrzted in
Figure 2.

A description of the corgonization of the men on the line and
their duties undcer the progressive system follows:

l. A scout from the crew was used when no outsidce scout was
provided., Wien not scouting, this man worked as an aieman.

2, The line locator seleectcd the location and blazed the way.
He was directed from time to time by the crow lcadcr as information
was raceived from the scout or direct cbservotions of the fire were
1adc.

3. Nine axemen, usince thrce crulser's axes and six Bé-pound
swamping axes, followed the locuators Ordinarily the axe crew 4did
from 50 to 100 pereent of the clearing, dependirng con the relative amount
of clearing to be done as compared with digging and holding,.

4, Ten pulaski men worked behind the axemen and eloored or dug
line as the needs justificd. The pulaski men hold a vnigue and vital
pesition on the lince. By using the cutting edge of the tool for clear-
ing they may speed the clenring and slow the hoc work, and by turning
over the same tool the opposite effceet ean be accomplisheds The ver-
sotility of the pulasii men cnabled the crew fo adopt itself to a great
variety of cover types without chonging the line-up of tools,.

5¢ Tocn hoemen followed the pulaski wen and comploeted the line
digzings In favorablo types one or more Xortich tools were substituted
Tor hocss Six of the hoc mon carried extra shovels to the point of
attack so as to have them when needed to assist in holding and mopping
up the lince. These cxtra shovels were called into action on z2lmost
overy fire in order o take core of the emergency "breakovers™ and spot
Tires which the usual shovel crow could net handle, After arrival on
the fire, the sparc shevels were carriced by the shovel men in an extra
noeck sack with the fusces and other miscellaneous itoms. By following
this practice,; the hoe men were not burdened with an extra tool while
workinge




FIGURE 2
DIAGRAM OF PROGRESSIVE METHOD OF LINE CONSTRUCTION
USED BY THE 40-MAN CREW
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6. Tour reguler shovel men were on hand at 3ll fimes to do the
burning~cut and holding the line behind the line construction men.

7+ Two sets of Tallers equipped with falling tocls worked as
ard vhere zneeded for falling or bucking. They were usually directed
by the coordinator.

s One man wus always used to carry water, and two were so
employed when necded.

Tke erew leader controlled the movement of the squads in such a
wuy &5 to.effeet the highest rate of held line production. A gualified
souad bess was used as a line locator. When not engaged in locating he
vwas in charge of the axe crew. Where considsred of vital importance
the lecader did his own locating. The second sjuad boss was in charge
of the pulaski crews It was his responsibility to keep a balance of
worlk betwecen clearing and digging by shifting his men Trom one operation
to the other as tho nceds arcosse The third squad bdoss was in charge of
tho hoc crews It s his function to complete the line and coopercte
with tho burning-—out and koldins crow, dropprins men from his crew to the
holéding crow when needed. The fourth sguad boss supervised the burning-
out and holding of the completed line until it was taken over by the
follow-up CIrowe.

Nurbering of Ten and Packs

Zoen mon of the crew was given a mumber, according to his nlace
in the line =and, excent for a fow changes, cach man kept this number
throughout thoe summere. Each fire pack was also munbered from one to
ferty, corrcsponding to the numbur of the man carrying the pack,

Unloading from the trucks and hiking to tho fire front was dono
in seqguence of numburse TUpon roturning from the Tirce the packs were
placed in the truck in reverse order from which they werce faken out--—
that is, number 40 pack was the first to be loanded, This systom of un-
loading =1d loading miade for speed zZnd procisions A quick deployment of
men in workins positions was faeilitated by arriving at the point of
attack in regular formation.

Foot Travel

Upon reaching the end of motor transportation, each man roceived
31i3 paclt und the crew was led over trail or roush country in single file
formation to the point of attack. Rest stops were mode during hikes as
needsd, Averzge rate of foot trevel was computed at 2.5 miles per hour,
ineluding rest stops of less than 30 minutes,

Deployment of the Crow on Fire

Upon arrival on the fire, a guick sizc—up wos wmode and, if
necessnry, the 40-man crow scout was sent out to lock over the country
immedintely shends  Secouting wns usually done by scouts not zttached to
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the 40-man crew, If the entire crew worked as one unit, they fell to
work in line in the regular unloading and hiking order. If the crew
wag split intc two units, as was occasionally done, the even~numbered
men went one way and the odds another. Thiis resulied in the even
division of both men and toolsese Unless the direct method was used,
the burning-out crew followed and lept apaces but at a short distance
behind the hoe crew. If a follow-up crew was worked immediately behind,
the burning-out crew was usually =2ble to keep up without additional
help, If adequate follow=up was not provided, however, it became
necessary to drop more and mecre men from line construction work to
burning~out and holding.

The practice of splitiing the c¢rew into btwo or three work units
worked out very satisfactorily on spot fires and in cover having low
to medium resistance-to-contrel factors. The gain in splititing of
crews, of course, is brought about by a saving in votal time devoted
to walkinge. In high resistance~to-conbrol tvpes, howevar, the relative
saving in walking time is mueh reduced, and it is believed the advan-
tage is negligible in an extreme resistance-to-control tvpe, Another
advantage of o split crew is that work can often bepin at the head cf
a fire, and one wnit con work each way to effect o Taster contrel.

The greatest disadvantage in the division of the unit was the
difficulty of giving adequate supervisicn. This disadvanicze can be
overcome by careful training of overhead. In the Leavy resistance-to-
control types found on three fires in 1939 the crew worked to greatest
advantage 55 cone unit.

Packing on the Fire Line

An ever—-existing problem was thot of keespin: the fire packs up
with the men., This problem was selved by usirsg a variety of mzthods,
25 follows:

1. By intersecting the {ire at a central point so that the crew
can work both ways from the starting point., Upen arrival at a fire
it was often possible to predict where the crew would stop work at the
end of the shift and drop the pacics there.

2¢ By leaving packs at the polint work began and returning after
them when an opportunity permitted.

%e By delegating the burming-out craw to take charge of moving
the packs forward as the line progressed.

- 4. Pr delegating an FF or CCC crew to cnrry pacls ahead from

time to time, Iorse-packinz was nnt feasible on accournt of the in-
accessibility of the country in which the £0-man crew worked., Horses
were utilized but once during thoe scason.
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Follow-Up

One of the biggest problems which confronted the 40-man crew
was securing adequate follow-up action. Almost every forest on which
tlhe crew worked showed a readiness to cooperate by ssuding
follow=-up behind the 40-man crew. The fallures ugually arcse by not
raking certain that the men arrived when and where they were needed,
Tor example, on cne fire a night crew was sent out, but they were
poorly guided end did not arrive. On another fire they worked on a
nepld line to the nezlect of a mils of "hot' line, In each instance
it was necessary for the 40-man crew to put 1n a double shift in order
to prevent the loss of line they had constructed. Tt 1s recognized
that the ordinary follow-~up crew hiking in Trom a ceniral camp each
day,s 15 under trzpendous handicap., After the second or third day
berind tre 40-man crew, the follow-up crew spends nmore and more time
walking to and from worls, which progressively reduces the amount of
time and energy svailuble for effective action on the lire. Tho solu-
tion to this problem ayuarently lics in ecuipping the follow~up crew
witn light sleeping bhags and condensed rations so that they too can
stay out on the line.

Cover Types

Several cover tvpes were encceuntered by the 40-man erew, including
high and low brush, Douglas fir timber, lodgepole deadenings, and
penderosa pine types and snag areas. The progressive nethod of line
construction, with slight variationzs werked well in all these types,
and the crew rtroved to be a vesrsatile unit and readily adepted itself
to the varicus conditions encountered. The tools carried by the crew
adoquately met the uceds in ull types encountered. The pulaski tools
are the "balance wheele™ which made it possible to work efficiently
in the varicus typcs with the sams equipment. Experience durineg 1939
indicates that a traincd crew of 40 men is about the proper size Tor
worl in moderate and high resistancce-to-control types such as ars
ercountered over most of the Douglas Tir region, and that smaller units
of about 20 men will work more efficicntly in the low resistance-to-
control cover which is characteristic of ponderosa pine forests.

ACCOMPLISUTLIUTTS
A careful record was made of the action of the crew and rate of
line comstruetidtm on cach fire. At thoe completicn of the fire seascon
a dotailed review was rade of each fire by the leader of the crew.
Space will not allow these records or roviews o be presented here, By
wey of summary, howevor, two measurcments of the efficiency of the crow
are given by comparing its rate of held line production with the Region
Six standards and with average producticn of other crows on large fires
in this Region.




The comparison of rate of line construetion by the 40-man
crew with the Region 3ix standard was made by computing the length

of time that it would take to build under Regional standards the

same line as was constructed by the 40-man crew on the various fires.
In making these computations due weight was given to the proportion
or length of line on each fire in the different resistance-to-control
classes. Complete data for this comparison were talen on six fires
and are summarized in Table 7.

Table 7 - Held Line Production, 40-Man Crew 1939, Compared to Region
Six Standard

:Resistance To : :40=}lan Prod.:R. 6 Standard

:Control Rating: Total : Held Line :Same Held Line

: Chains : Line Worked :Per lLian-Hour: Per Man-Hour

*Name of Fire :Low:Med.:High :**Chains:Hours: Chains : Chains
l. Horseshce Bend : 51: 42: 19 : 112 : 67.4: 1.66 : 53
2. Wheeler Creek : 15: 25: 22 : 62 : 46.5: 133 : 45
3. Saddle Mtn. : : : : : : :

(E. Side) : S5 303 9 : 94 3 B7.d: 1.08 - 62
4, Willard : 323 203 7 3 59 : 42,.5: 1.39 - «56
5. Bagle Creek : 40: 124: 63 : 227 :319.8: 0,72 : +42
6. Big Cow Creek : 97: 39: 4 : 140 :100.5: 1.39 : 73
Total or Aver. :290: 280: 124 : 694 :663.8: 1.04 & «51

. . . . .

* Accurate data were available only on six fires.

** This figure includes only length of recorded held line. About 1/3 of
held line built was recorded and given resistance-to-control ratings.
A total of 28 miles of control line was worked in 1939 in addition to
a large amount of unmeasured work on spot fires.

The comparison of the accomplishments of the 40-man crew with
other crews shows that throughout the season it attained an average rate
of held line production of .34 chains per man hour as compared with .07
chains per man hour for large crews working in Region Six-on fires 300
acres or larger from 1936 to 1938, inclusive. The data for these large
crews were taken from the July 1939 issue of Fire Control liotes. It
may be noted that the rate of line production in this second comparison
is less than that shown in Table 7. This is accounted for by the fact
that burning-out, holding, and mop-up as well as travel time while on
a fire or sector of a fire was included when computing this average in
order to make the 40-man crew rates comparable to those listed in'Firé
Control Notes.




These figures show that 'the 40-man crew produced line at twice
the speed set up by Region Six standards and about five times the
rate produced by other crews on all large fires in Region Six over
the past three years. Even so, these figures do not give a true
pieture of the efficiency of the 40-man crew in comparison with other
crews because of the following factors:

1. In the first comparison the Regional standards are based
on small as well as large fires, and accomplishments on small fires
are usually greater than on fires of the size acted upon by the 40-man
CTEWe.

2. The 40-man unit was in most cases dispatched to the most
rugged and remote sectors of the fires in which the fatigue factor of
ravel is more pronounced than for crews working near the road.

3« The 40-man vnit was sometimes used as "pinch hitters" on
sectors difficult for other crews to hold. On these sectors the 40-
man crew was valuable chiefly as a holding crew and line production
was a secondary factor. After hours of difficult holding under heavy
smoke conditions, the crew was in a poor condition for high production
on the line,

Weak Points

The 40-man crew was organized and trained as a line-building
crew. Plans were made for the 40-man crew to burn out and hold their
own line for about two hours after construction, after which time the
line would be taken over by an FF or CCC crew. The men were told
that they would be expected to work at a fast rate of speed for a
definite shift of eight to ten hours and that mop-up and holding would
be taken over by another crew., To work a longer shift would definitely
call for a slower pace,

As it actually worled on many of the fires, the men walked long
distances, then worked on line construction at a fast pace for eight
to ten hours; but instead of being relieved it was necessary for the
crew to do their own mop-up and patrol for long periods after the line
was constructed. This worked the men excessively long hours., In one
case the crew was engaged more than 20 hours in continuous work and
travel with only short intervals of rest. It is not physically
possible, however, to continue at a fast pace for such long periods
and the men will consciously slow their pace to avoid complc%c fatigue.

The ultimate results of this practice, if continued, will be
to slow down the rate of line production. The men will expect to ste
out on the line for excessive hours and will work at a speed cor“ﬁh i
Surate with those hours in order to sustain thenselves throu‘hoxgbn-'
day. In working excessive hours day after day, we have lostgligh o
of that part of our objective of maintaining ; firo-firhtin s T ¢
capable of working at unprecedented speed ta stop the tfii:rs*t:s rc?‘ i
burn out the line, and turn the mop-up over to a‘rci;cé crewrun e
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COSTS

A total allotment of $35,090,00 was set up to the Forest to
finance the 40-man crew from the time of recruiting to the end of the
fiscal year 1940, This allotment was planned to cover all costs of
camp construction, subsistence, transportation, and wages throughout
the work season, including fire suppression and project work. It
was planned that a contingent of §7,000 should be carried over to
finance the crew in the spring of 1940.

Actual expenditures for the crew through the season of 1939
* totaled $30,914.00. 0f this amount $2,642,00 was spent on overhead
and $5,491.00 was used for the subsistence of the crew. The entire
cost of camp construction and maintenance totaled $6,245.00, and fire
training was recorded at $1,082.00. The contribution to fire sup-
pression work by the 40-man crew amounted to {$6,742,00. All other
cost, including labor, cost of transportation to and from work on the
bridge and road projects, and other miscellaneous items of cost,
totaled $8,712.00, The work of the crew on these two projects was
appraised at $5,000,00 at the close of the season.

The balance in the available allotment, plus the unexpended
¥.R.D. earnings, amounts to $2,176.00, which will be available to pay
the salary of the leader during the balance of the present fiscal
year and finance the crew for approximately two months next spring.

CONCLUSIONS

t is felt that the 40-man crew experiment was successful in
achieving the purpose for which it was conceived., The careful selec-
tion and methodical training of personnel and the choice of light-
weight equipment, ineluding concentrated rations, featherweight beds
and up to date fire tools, combined to make a sturdy fire fighting
unit of great mobility, which was able to sustain itself in in-
accessible country for periods of 72 hours or more and take effective
independent action on the most remote sectors of 2 fire. The merits
of this form of organization are obviously shown in the records of
rate of line construction contained herein.

It is believed that this system can be applied to other crews
organized from picked C.C.C. enrollees and the personnel of construc-
¢ tion crews. Units so organized will probably not measure up to the
40-man crew in physical development but would have all of the advan-
tages of mobility and self-reliance made possible by the use of light-
weight beds, concentrated rations, and a judieious balance of tools,

It is also believed that the special equipment can be used to
advantage by crews of untrained pick-up laborers by enabling them to
stay out on the fire line, thus reducing the usual large expenditure of
time and encrgy used in walking to and from established camps and cur-
tailing the expense of servicing fire fighters in inaccessible country,
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