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Abstract

Field data measuring airtanker performance while fighting forest fires
in the provinces of British Columbia, Manitoba and Ontario, 1865 - 67 are
analyzed. The data presented in this study were derived from individual
airtanker evaluatien reports of action taken by 141 airtankers on 491 forest
fires.

This study was made to supply information from which interested
personnel could draw their own conclusions. Several of the more important
features have been examined in each guestion.
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Airtanker Evaluation 1965 - 1967
in .three Canadian Provinces

by
8.S. Hodgson and E.C. Littlell)

INTRODUCT ION

The Associate Committee on Forest.Fire Protection of the National
Research Council of Canada. is .composed of representatives from the Federal,
Provincial, educational and industrial segments of Canada who are concerned with
forest fire control.

In 1964 the recommendations of the Committee were:

"That members of the Associate Committee cooperate with proposals put
forth by officers of the National Aeronautical Establishment for additional
investigation into the use of aircraft for forest fire control - primarily as used
in direct fire suppression:"

The principal requirements were:

(a) provision of one or more officers from the provincial organizations,
with one-officer from. the National Research Council and one from
the Department of Forestry, to form a team to draw up "Airtanker
Evaluation Study Forms'", for use by all forest protection agencies
in -Canada using-aircraft for water bombing.

{(b) - to assign:at least one man per province and possiblv two or three,
to assist in the introduction.and use of the new evaluation forms.

(c) -~ assistance in the.quick completion of the forms and submission of
them to central agencies.

(d) assistance in arranging for a small investigation team to interview
pilots, fire bosses and other forest protection personnel in a
subjective study of the efficiency of-airtankers.

(e) assistance to this same.team to observe going forest fires.

Although most of the provincial officials.were in. favour of using a
national airtanker form, they felt that cbservers (as.outlined in the requirements
part "b"), should come from outside the provincial staffs. They indicated that
this study would burden: provincial .field personnel with additional duties and on
this basis, some provinces-declined:to participate.

2
Sample airtanker:report forms: were produced by Mr. G.S. Chester 2) and
@® Research Officer formerly with the Forest Fire Research Institute, now Assist-
ant Fire Protection Officer, Forestry Commission, Hobart, Tasmania, Australia
and ‘Research Technician, ‘Forest Fire Research Institute, Ottawa, respectively.
(2}

Research Officer formerly with the Department of Forestry & Rural Development,
Ontario Region, Richmond Hill, Ontario, now with Canadian Forest Products Ltd.,
Beaver Cove, B.C.




were circulated for comment to forest protection organizations across Canada.
After assessing these returns, Mr. Chester made changes to accommodate the users’
needs. To give the study a reasonable base, the forms were to be filled cut by
the participating provinces for three fire seasons, by which time sufficient data
would be available for a preliminary analysis. On the basis of this analysis
a decision would be made to continue or terminate the use of these reports.
{Appendix 4~h and 4-1)

3

The provinces of Ontario, Manitoba and British Columbia agreed ¢
participate in the study and forms were sent out for the 1965 and suﬁaeq ient
seasons, (Avpendix 4=z to 4-e). By the spring of 1968 the Forest Fire Re
Institute ‘Had received forms from Ontaric 1965-667 Manitoba 1965-67 and Brl tish
Columbia 1965-67.

It should be pointed out that many provinces were already using evaluation
reports of their own in order to obtain some measure of airtanker effectiveness.

ASSESSMENT

In the field of fire control the lack of standards for comparative
purposes made measurements of new techniques very difficult. As no Canada-wide
standards for airtanker use had been established in the past, measurements and
compariscens of this new techiigue ‘against other fire fighting methods was difficult.
Test procedures that could be adequately used by convenient statistical methods
were minimall

Some of the information requested on the forms was subjective and
presented a multitude of problems in reporting consistency. In common with past
attempts made elsewhere, analysis evaluations were not too:satisfactory. The
Burning Index, based primarily on weather variables, came close’ to measuring the
fire intensity (control difficulties). The factors that produced the fire control
problems, were difficult to assess in relation to each other. . The amount of
influence one airtanker action had on one part of the fireline was difficult to
relate to the overall change (or lack of change) in the fire behaviour or rate
of spread.

Airtanker evaluation 'forms were printed in two formats:—
1- Airtanker Evaluation "AIR", to be filled out by the air observer
flying above the fire (Appendix 4a, 4by 4c).

2-"Airtanker Evaluation ""GROUND", to be filled out by the sector or
fire boss on the ground (Appendix 4-d' and 4-e).

Both Mair™ and "ground" reports were completed in the field by a large
number of individuals, each man reporting the airtanker action from his own
particular position near the attack area. The degree of consistency was not
entirely satisfactory and no uniform or complete assessment of the overall
operation could be made from the report form alone. Some additional information
was obtained from the provinces making the survey and a few 1ncon51stenc1es were
evaluated.

TUnfortunately, some of the essential data on the original forms as
designed by Chester (Appendix 4-h and 4-i) and necessary for airtanker distribution
analysis, were not' always included on all. forms to all- preovinces.



e.g. Question #23 (Airtanker location at time of call) and Q-#24 (Getaway time
from base) were not ssked on the Ontaric and Manitoba "Adrceraft" forms. . The
subjective nature of some questions of course received subjective answers and
precluded an accurate numerical valuation. This fault probably lay in the

wording of the question on ‘the form. e.g. Q-#16 (Penetration):; Q-#17 (Effective-
ness): @=#19 “{Attack significance}.

The ‘general opinion was that the report questions .were very difficult
to answer for general field personnel, unfamiliar with airtanker use on the
fireline. If a trained and experienced special obserwver had been used, the
questions could have been made more detailed and pertinent. On the other hand,
if the questions were too few and too simple, much of the data would not have
been recorded and thus would have been lost.

CODING OF AIRTANKER REPORTS

An airtanker action was defined as ''the distinct use of an airtanker
at a particular time in a given loeale”,

Each fire was given an accession number and all reports concerning
this particular fire were given this number. If a fire continued for many days,
all reports were coded under this same fire number. Separate entries were made
for each airtanker type in order to facilitate a co parison of types. If
evaluation forms were returned by the air and the ground observer for a particular
action as was expected in the original concept of the study, these data were
combined to form a single entry. If a difference in recorded data was evident,
then precedence was given to the data from the "Ground" form. During analysis
and evaluation, the more conservative estimates were selected as opposed to those
which were considered to be overly optimistic == when two reports were found
to be in conflict. Only the most obvious inconsistencies were discounted.

Data from the field were entered on a code worksheet in numerical form.
These numbers were then punched on I.B.M. cards and a simple computer program was
written to compile the input data and produce a printout suitable for evaluation.
Individual errors were discovered and corrected during cross checks but undoubtably
some errors may still remain in the data.

In a study such as this one, the great diversity of answers, especially
those that were subjective,; could not be readily handled by tabulation unless they
were broadly grouped. A considerable amount of tedious back checking to the original
forms had to be carried out to achieve the required groupings.

Below each question heading in the body of the report, the numeric figure
is the total number of valid returns received for that question followed by the
total possible answers that could have been received. e.g. Question #-1 Aircraft
Type 678/716 (95%).

The above means that of 716 possible answers, 678 were entered on the
report form and 38 were left blank.

It must be emphasized that all the figures used in this report, unless
indicated otherwise, were from action reports received for processing by the
Forest Fire Research Institute, Ottawa from the three participating provinces of
Ontario, Manitoba and British Columbia.



The writers of this report have made a conscientious effort to remain

unbiased: " & probing attitude has been maintained regarding the reported success of
an air attack.

All answers or conclusions reached in this study were based on data
derived from the evaluation reports received from the cooperating provinces. It
is realized that this study is not a complete coverage of airtanker use on forest
fires during that period.




SUMMARY OF NUMBER OF ATIRTANKERS -~ FIRES AND ACTION REPORTS BY PROVINCE AND YEAR

Total Airtanker Action Number of Action Reports Received
; # Fires for
Year Prov. # A.T. # Fires # Fires {7 of all which reports Total Adr cd. | Adr & | Provincial
available| recorded fires were rec'd ' E ' Ground!  Repori
1965 Ont. 45 1218 57 4.7 38 89 18 61 10 -
Man. 2 225 15 0.7 10 15 15 - - -
B.C. 16 2685 187 7.0 94 138 76 39 23 -
Total 63 4128 259 6.3 142 242 109 100 33 -
1007 457 417 14% 07
1966 Ont. 47 1921 102 5.3 21 25 8 14 3 -
Man. 2 235 35 14.9 30 66 66 - - -
B.C. 13 1967 86 4.4 25 27 20 4 3 -
Total 62 4123 223 5.4 76 118 94 18 6 -
~ 1007, 80% 15% 5% 07
1967* Man, 2 638 73 11.4 55 80 77 2 1 -
B.C. 14 3216 353 11.0 218 276 106 83 52 35
Total 16 3854 426 11.1 273 356 183 85 53 35
1007 51% 247 1571 - 10%
1965/67 *
Grand Total 141 12,105 208 7.5 491 716 386 203 92 35
100% 547 287 137 5%

#  Ontario 1967: no reports received

Table 1



TABLE 2

Forest Fire Occurxrence Frequency, Ontario, Manitoba and British Columbia

1965-1967*

Summary of the number of forest fires - 3 year period*

Monthly
# Fires 3 month % all fires (3 year
period perlod)
June 19358 23.5% 16.22
July 3484 41.8% 28.8%
Aug. 2885 34.7% 23.82
Total 8327 100.07 68.87
Three year total 1965-1567%
Year Ontario Manitoba B.C. Total
# % # Z # 2 # 4
1965 1218 10.0 225 1.9 2685 22.2 4128 34,1
1966 1921 15.9 235 2.0 1967 16.2 4123 34.1
1967 * * 638 5.2 3216 26.6 3854 31.8
Total 3139 25.9 1098 9.1 7868 65.0 12105 100.0

* Ontario 1967 not-included.




INDEX TO QUESTIONS

Question Number Topic

1 Aircraft type

2 Fire behaviour - before and ‘after air action
3 Size of fire at attack

4 Method of attack

5 Target

6 Direction of attack

7 Retardant used

8 Ground control started

Ej Any danger to men
10 What is airtanker trying to do

11 Length of line attempting to control
12 Drop height above canopy

13 Time of first drop

14 Number of drops

15 Round trip . time

16 Penetration of canopy

17 Effectiveness of airtanker action

18 Reason for stopping

19 Was the attack significant

20 Did airtanker return (to the same sector of

the fire)

21 Number of drops
22 Reason-for stopping
23 Airtanker location at time of call
24 Getaway time from base

25 Distance from pick-up point to fire
26 Distance to refuel

27 Wind speed and wind direction

28 Weather effect on operations

29 Topography - slope

30 Topographic effect on operations

31 G neral remarks and comments

32 Exposure

33 Fuel type

34 Tree. species

35 Height of tallest tree

36 Diameter of tallest tree

37 Stand density

38 Regrowth and species

39 Regrowth height

40 Regrowth distribution

41 Ground fuels

42 Distribution of ground fuels

43 Damage to vegetation



ACTUAL N®. RETURNS RECEIVED Table 3
AIRTANKER EVALUATION FORMS
ONTARIO, MANITOBA, BRITISH COLUMBIA,

1965-6~7
1965 1966 1967 GRAND A
QUESTION Question Mo TOT

No. 0 M BC TOT 0 M BC TOT 0 M BC TOT TOTAL Arisw. Answ'd Answer
Airtanker Type 1 89 15 138 242 25 66 27 118 -~ 80 276 356 716 38 678 95
Fire Behaviour 2 89 15 138 2472 25 66 27 118 =~ 80 276 356 716 16 700 98
Size Fire Attack 3 53% 15 138 206 2 .66 27 95 e 1 276 277 578 36 542 94
Method attack 4 89. 15 138 242 25 66 27 118 - 80 276. 356 716 42 674 94
Target 5 28 715 138 181 11766 27 104 -~ 78 276 354 639 31 608 95
Direction 6 28 .15 99 142 11 66 23 100 = 78 193% 271 513 45 468 91
Retardant used 7 28 15 99 142 12* 66 25% 103 - 78 233% .311 556 9 547 98
Gd. Control 8 89 .15 138 242 25 66 27 118 -~ 80 276 356 716 30 686 96
Any Danger Men 9 71 - 62 133 19% . 2% 7 28 - 5 135 140 301 24 277 92
What Airtanker Doing 10 89 .15 138 242 25 66 27 118 -~ B0 276 356 716 18 698 97
Length line 11 89 .15 138 242 25 66 27 118 = 80 276 2356 716 262 454 63
Drop height 12 89 15 138 242 25 66 27 118 = 80 276 356 716 52 664 93
Time 1lst Drop 13 89 15 138 242 25 66 27 118 - 80 276 356 694 132 562 81
#f Drops 14 89 15 138 242 25 66 27 118 - 80 276 356 716 55 661 92
Round Trip Time 15 89 15 138 242 25 66 27 118 - 80 276 356 716 161 555 78
Penetratien 16 71 - 62 133 19% 1% 8* 28 - 5 137% 142 303 10 293 97
Effectiveness 17 71 - 62 133 19% 1% 7 27 - 5 142% 147 307 4 303 99
Reason for Stopping 18 89 15 138 242 25 66 27 118 - 80 276 356 716 58 658 92
Attack Signif. 19 71 15*% 62 148 19% 66% 9% 94 - 5 188% 193 435 25 410 94
Did Airtanker Return 20 28 15 1* 44 11 66 - 77 - 78 10* 88 209 25 184 88
# Drops (Returmn) 21 3% 2 0* 5 1 7* - 8 - 16% 3% 19 48 16 32 67
Reason for Stopping 22 3% 2 0% 5 T 7k e 8 ~ 15% 4% 19 48 16 32 67

Airtanker Loc. at
time call 23 ~ 15 99 114 ~ 66 23 89 - - 158 158 361 19 342 95
Getaway Time 24 - 15 99 114 ~ 66 23 89 - - 158 158 361 65 296 82




1965 19656 1967 GRAND A
QUESTION Questien No TOT

No. 0 M BC TOT 0 M BC TOT 0 M BC TOT TOTAL Answ. Answ'd Answer
Distance to pickup 25 28 15 100 143 11 66 23 100 - 78 185 263 506 37 469 93
Distance to refuel 26 - 15 99 108 - 66 23 89 - - 158 158 361 49 312 86
Wind Pir. & Speed 27 2 15 1 18 1 66 2 69 - 6 96 102 189 3 186 98
Weather Effect 28 28 15 99 142 11 66 23 100 - 78 158 236 478 33 445 93
Slove 29 71 - 5 76 20 4 5 29 - 5 96 101 206 7 199 97
Topographic Effect 30 28 15 11 54 17 66 1 84 - 78 21 99 237 15 222 94
Remarks 31 89 15 138 242 25 66 27 118 - 80 276 356 716 197 519 72
Exposure (Aspect) 32 71 - - 71 17 - 1% 18 - 5 90 95 184 19 165 90
Fuel Type 33 89 15 10 114 25 66 3 94 - 80 126 206 414 6 408 99
Species 34 71 - 2% 73 17 - - 17 - 5 6 11 101 60 41 41
Ht. Tallest Tree 35 71 - - 71 17 1 - 18 - 5 %9 104 193 51 142 74
Tree Diam. 36 71 - - 71 17 1 - 18 - 5 1 6 95 52 43 45
Stand Density 37 71 - 6 77 17 1 - 18 - 6 84 90 185 51 134 72
Regrowth 38 71 - - 71 17 1 1 19 - 5 - 5 95 53 42 44
Regrowth Height 39 71 - - 71 17 - - 17 - 5 - 5 93 73 20 22
Distribution 40 71 - - 71 17 - - 17 - 5 - 5 93 72 21 23
Ground Fuels 41 71 - - 71 18*% 1% - 19 - 5 - 5 95 20 75 79
Distribution 42 71 - - 71 17 - 1% 18 - 5 - 5 94 56 38 40
Damage to Veg. 43 - - 62 62 - = 7 7 - 3% 135 138 207 45 162 78

Raised Total From Outside Forms or Inferred Data.
GRAND
TOTAL 17055 2088 14967
% 100.0 12.2 87.8

Table 3




AIRTANKER TYPES INCLUDED IN THIS STUDY Table 4

01

Code Common Name Built by Model No. Type (*) Carrving General or Former use aside from
Capacity firebombing role
(Imp. Gals.)
1 Canso Consolidated  PBY-5-A Amphibian 800 Wartime: 'sea patrol bomber.
Catalina & -6-A Freight hauling.
2 Avenger Grumman TBM Wheeled 500 Wartime Navy dive bomber.
Airspray. application.
3 Beaver (1) DeHavilland DHC~2 Floats 98/120 STOL aircraft, bush flying
4 Otter: (2) DeHavilland PHC-3 Floats 160-180 STOL aircraft, bush flying
6 Mars Martin JRM Flying Beat 6,800 Wartime military supply
7 Super Canso Consolidated PBY-5-A Amphibian 1,000 Same as. Canso, with larger engines
10 Helicopter Bell 47 Floats 45(3) Fire scouting, moving men & material
11 Vertol Poeing Wheeled 275
13 Helicopter Net named
14 Helicopter Hiller 12-F g0

(*) 1 Imperial gallon:-~ 1.2 U.S. gallons
4.5 litres

10.0 pounds

(1) The Peaver was in the process of being converted from the Mark I with a 450 hp, nine cylinder radial engine driving
a two blade propeller to the Mark III Turbo-Beaver with a 578 shp, PT6A~6 turboprop engine driving a three blade
propeller. (Jane's 1966-67).

(2) Tanks used during this period were belly mounted, roll-over type with capacity of 160-180 gallons. Later Otter
models use enlarged floats that contain tanks having 230 gallons capacity.

(3) All the helicopters listed carried buckets suspended beneath the fuselage.
gallons, depending on the available 1ift of the machine.

Bucket capacity varied from 45 to 275




Question #1 Aircraft type

678/716  {95%) i.e. 678 reports received of a possible 716.

Airtanker Type Z Reports Ontario British Manitoba
Columbia

Canso 55.2 X X %

Avenger 30.7 b

Otter 1C.0 X X

Beaver 2.4 X

Helicopter 1.6 pi:

Mars 0.1 X

During “the time of the study there were 141 airtankers-available to
the partic¢ipating provinces which were usad on. 908 forest fires indicating an
average usage of 6.4 fires attacked per airtanker. This figure does mgt indicate
the great range of airtanker use by the inmdividual provinces in’'certain years, which
ranged from 1.3 to 36.5 fires attacked per - -airtanker.  Airtankers were used on 7.5%
of all forest fires in the participating provinces.

The Canso, Mars and Avenger were used exclusively for fire bombing while
the Beaver,; Otter and helicopters had multi=purpose roles’'during the fire season
and had a higher priority for transporting men and material or feor fire
scouting, than for fire bombing. "This latter explanation:-accounts for the. low
utilization of some airtankers (1.3 and 2.2 fires attacked per-airtanker).

A ‘airtanker is -primarily - a support tool, forming part of an integrated
fire control organization ‘used to hold or retard the forest fire spread until
crews are able to contain EE§ fire~on the ground. A common term used to.describe
this is -- "it buys time'. Airtankers are not the complete answer to the
fire suppression problem and probably never will be; but:they are an effective
weapon when used in the early stages of fire development. The range of
effectiveness varies from extremely effective on- small fires to ineffective on
large fires (Linkewich, 1968).

All three’ provinces sign contracts with private carriers for a minimum
number of ‘hours ‘for specific airtanker types for preset time periods each year.
These periods vary with ‘the provinces ' but usually cover from middle June to the
end of "August. TFrom the evaluation reports received, the earliest call was 7th May
(Ontario) and the latest was 2nd: November (BiC.)4

L Personal communications: British Columbia Forest Service, Victoria, B.C.;
Dept. Mines and Natural Resources, Winnipeg, Manitoba: Dept. Lands and

Forests, Toronto, Ontario.
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Airtanker types operating under charter agreements

Province Canso Avenger Helicopter
Ontario x X
Manitoba X

British Columbia X X

The original intent of the study was that "Air" and "Ground" airtanker
evaluation forms were to be returned for each fire. However, more than one form
was submitted for only 167 of the fires attacked. Of these 78 fires, 23 had two
different types of airtankers in use during the course of the fire and 20 of these
23 had airtankers of different types flying on the same day. Some airtankers worked
on a fire for long periods -- up to ten continuous .days in some cases. . There were
instances of'-airtankers :apparently ‘being kept on.fires after the real . threat had
passed, ‘but these were :not common. Occasionally airtankers were called as.a last
resort  {see Q=#3) “and :this decision could be traced to a .probable lack of information
about the tanker's capabilities, or to the 'can't do any harm" type of action call.

The multiple-action report fires fell into two categories:

1 - The fire lasted more than one-day-but the same type of airtanker worked on that
fire until released (71%).

2 - The fire lasted 'more than one:day-and more. than one type of airtanker worked on
that fire wuntil recalled.

No single airtanker type could be scored above another as each had it's own
advantages and disadvantages suited to.the user's needs. No attempt was made here to
rate airtanker types other than to list their load-carrying capacity, (Hodgson, 1967).

See Appendix 5. for drop patterns.ofi-
a - Twin Otter - drop #6

b - Avenger:~ Phoschek - drop: #13

c - Canso - drop #2.

It should:be noted that the DeHavilland DHC-6 Twin Otter, having a drop
capacity of 400 I..gallons was im-service with the Ontario Department of Lands and
Forests in’ 1967. - No action reports were received for this airtanker. .The Canadair
CL-215 with a drop capacity of 1200 .I. gallons was not available. for fire bombing
duties. The first drop tests for this new airtanker were.conducted in May, 1968.

It was noted that a number of airtankers of the same type were used on the same
fire. It has been found that two airtanker loads dropped in close succession have a ‘
cumulat ve effect on fire behaviour and are often more than twice ‘as effective as a
single drop of the same total volume (Chester, 1965). The B.C. Forest Service makes
use of this principle in the southern portion of the province.

From the list below, it can be seen that flights of two and three airtankers
are sent to a fire as routine procedure.

12




# Adirtankers Percent
Same Type

57
39
2

0

2
100

(XU, N SR PURN N1

The above figures represent 121 reports and are mainly from British
Columbia,

Photo #1

Martin Mars with side dumping doors,
dropping 6000 I. gallons water/Gelgard
mixture on a fire in Cowichan District,
Vancouver Island, B.C. June; 1967,

Photo courtesy MacMillan Bloedel Limited,
Vancouver, British Columbia:

Photo #2

Consolidated Canso dropping 800 1.
gallons water/gelegard mixture, Manitoba,
1967.
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Grumman Avenger dropping 500 I
gallons Bentonite retardant, British
Columbias

DeHavilland Otter dropping 160 1.
gallons from float-mounted tanks,
Ontario.

Photo #5

Otter belly tank. Loading probes
are not in position to load, Ontario.

14



Photo #6

Delavilland Beaver with integrasl in-float
tanks, dropping 140 1. gallons water,
QOttawa, Ontario, 1967,

Photo #7

Boeing Vertol Helicopter with 275 I.
gallon bucket, Ontario.

15



16

Hiller 12 H Helicopter with 45 1
gailon bucket, Onpario.

%

Photo #9

Russian Antonov 2=N multi-use
airtanker with in-float tanks
dropping 220 1. gallons, 1968.
Photo courtesy J.C. Macleod,
Canadian Forestry Service.




Question #2 Fire Behaviour, Before and After Air Action
700/716 (987)

There were five levels of fire activity outlined on the ‘airtanker evaluation
form. The observer checked the appropriate box at the ‘time the ‘airtanker arrived
and at ‘the time the ‘airtanker was called ‘away.  The differences ‘in these levels of
fire activity were indicators of the effectiveness of the-airtanker -actions«

Code Fire Activity Level

0- Was equated to 'little or no smoke seen'.
1- Smoldering

2= Slow surface

3- Fast surface

4- Flareup crown

5- Running crown

In regard to crowning, it was implied that a fast surface fire was also in
progress (Van Wagner 1968) and so three combinations can be obtained:~

Code 3 fast surface fire with no crewning.

Code 4 fast surface fire with occasional flareup and crowning.

Code 5 fast surface fire with running crown fire.

In order to follew the ‘tables listed, a few examples are given:-
e.g. Before action ~ fast surface fire (rated 3)
After action - -smoldering fire {rated 1)

This was coded as 31 and represented a change in fire activity of two levels (from 3
to 1) in a downward direction, répresenting reduced fire activity. Conversely 23
would represent a one level increase in fire activity - slow surface to fast surface
fire. Of the 700 valid returns, 827 indicated varving degrees of reduced fire
activity. Those reports in which the fire activity remained the same, e.g. 11; 22
etc. indicated that the airtanker action did not have any effect in reducing the
fire behaviour (177%) yet it must be noted that ‘the situation did not worsen. These
actions could be considered as '"'buying time' operations.

Seven evaluation reports (17%) noted an increase in fire activity. 1In
these cases the airtanker was attempting to establish fire guards and to cool hot
spots in coniferous areas. :The very large amounts of heat emitted by these fires
made the use of short term retardants ineffective.

Fire Behaviour in the Area the Airtanker was Attempting to Control

On..Arrival On Departure

Condition Code # Reports %2  Cum. % # Reports. 2 Cum. Z
Little or no smoke 0 e —— — 7 1.0 1.0
Smoldering 1 16 2.3 2.3 357 51.0 52.0
Slow surface 2 265 37.9 40,2 260 37.1 89.1
Fast surface 3 208 29.7 69.9 33 4.7 93.8
Flareup crown 4 183 26.1 96.0 30 4.3 98.1
Running crown 5 28 4.0 13 1.9

700 100.0 700 100.0

17




If the fire condition after attack was noted as "little or no smoke” or
"smoldering', this part of the fire was considered to be under control. . If the fire
condition after attack was "slow surface' {code 2), this part of the fire was
considered to be nearing control. The conditions in code 3, 4 .and 5 should be
considered:as not under control.

Photo “#10" “Surface fire with occasional torching

Rating of ‘fire area under attack at ‘time -airtanker left drop =zone:-

Fire wunder control 5207
Fire nearing control 37.1% 89,12
No control 10.9Z

The successfulness of an airtanker attack should be attributed tec the
airtanker ‘s efforts alone or to the combination of air and ground attack in the
ratio of 55 to 45 (Q-#8).
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Fire Behaviour After Alrtanker Action

7Z LEVEL CHANGED {700 Reports)

2 3 4 5 TOTAL # REPORTS
REDUCED 47.0 25,0 8.9 1.0 0 81.9 573
NO EFFECT 2.0 2.1 2.3 4.1 1.0 17.1 120
INCREASED 0.6 0.1 0.3 g a 1.0 Sy
TOTAL 106.0 700

SeBa

level, which could have been from a 4 toa 3 or a 3 to a 2 level.

47,07 of all reports indicated that the fire activity was reduced by one
The 0.17

represents a two level increase in fire activity which could have been from a 3 te

a b,
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700 Reports
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Photo #11 “"Jump fire dn heavy blowdown =
75 “feet diameter-.

Photo #12 Canso, Ontario, 1965
Drop starting.

Photo #13 - Canso, Ontario, 1965
Drop covers spot fire.

Photo #14 Canso, Ontario, 1965
Spot fire immediately after drop.
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Orter, Ontario, 1965 Approach target
upwind.

Photo #17

Otter, Ontario, 1965 Turn away to
avoid nill.,
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Question #3 Fire size at attack (acres):
542/578  (94%)

For the Provinces studied, 55% of all fires were smaller than 1/4 acre in
area when extinguished and 897 were 10 acres or less. (Lockman).

Comparison of vearly average fire size to 10 vear average (acres)

Province 1965 1966 1967 Area Protected / Year
Ontario 16 7 43 204,000 sq. miles
(10 vyr. av.) (135) (118) (86
Manitoba 74 26 505 128,000 sq. miles
(10 yr. av.) (1458) (1473) (1379 :
British Columbia 114 28 76 366,000 sq. miles
(10 yr. av.) (231) (228) (207)

It can be seen that the annual avarag&s are all well below the previous
ten year averaged fire size.

From the airtanker evaluation reports., the following statistics appeared.

Fire Size at Time of Attack

Fire less than 1-5 6-10 11-50 51-100 101-200 201~500 501~1000 >1000 ac.
Size 1 ac.

Z N

Total 30.1 33.2 8.3 11.1 3. 4.8 1.7 1:3 ’ b.47
Cum.

Total 30 63 72 83 86 91 92 94 1007

Fifty percent of the fires were 2.54 acres or less in size at the time of
attack and 637 were 5.0 acres or less, indicating optimum use of airtankers for the
initial attack.

For the surprisingly large (6.4%) number of fires greater than 1000 acres
when attacked, several possible reasons for that attack are listed below:

1- Work on hot spots and jump fires at and beyond the main fire perimeter.

2- Loaded airtanker to cruise ahead of the main fire to find and attack any jump fires,
especially those that have crossed natural barriers such as lakes, swamps or rivers.

3- Help in holding parts of the fire flank adjacent to high value areas such as farm
buildings, villages, bridges or forest plantations.

4- Reduce the contracted number of flying heours on credit,.

5- To raise the morale of ground firefighters

6~ Use as a last resort, "Can't do any harm' philosophy.

7- Called in desperation by management when a fire is running out of contrel.,
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The activities of airtankers are examined in Q-#10.

Photo #18

Portal Lake fire, Ontario, 1965, seven
heurs after detection. Smoke height
1400 feet, area 16 acres. Otter at
left. Five airtankers made 267 drops
on this fire over a four day period.
Fire grew to =500 acres.

Photo #19

Fire advance into wind
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Question #4 Method of Attack
6747716 (94%)

Two methods were used, the direct and the indirect attack. Ninety nine
percent of the returns indicated that the airtanker attacked the fire directly and
17 were indirect attacks.

In talking to pilots across Canada, the indirect attack was favoured by
those pilots dropping fire retardant but this was not the case according to the
returns received. There seemed to be some doubt in the minds of the men filling out
the airtanker evaluation form as to the meaning of the question. If the term
"bombing the green" had been used in the gquestion, perhaps a better and more
representative number of indirect attacks would have been reported.

Photo #20 <Canso attack
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Question #5 Target
608/639  (957)

No clear choice of target was apparent’ to most observers and & random
selection of "attack points was indicated.

Nineteen percent of the returns indicated that the fire was less than 1/4
acre, which compares favourably with Q-#3 which noted that 30Z of the returns listed
fires less than one acre in area,

A single drop constituted only 5% of the returns and the study average was
8.3 drops per report. ~Because many drops were made during each action; it is apparent
that the target varied as the attack progressed. If the observer noted that the
"head and flanks'" received airtanker action, there was no way that he could separate
these into "head'" and into "flanks" on’ that report form.: This fact should be bourne
in mind when examining the figures balow.

Distribution of Targets

Target Z

Head & Flanks
Head

Small Fire
All VWays
Flanks

Flank & Rear
Rear

Head & Rear

.

B NN
N ®WEWN O

Q. W N SO e
- «

-

.

Total 100%

It should be noted that pilots take instruction from the ground or from
bird dog officers and frequently have little choice in the selection of a target.
The only choice that the pilot can make independently is the direction of attack
(Q-#6) and the drop height (Q-#12).

Photo #21

Fire escaped from slash intc green
timber.
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Question #6 Direction of attack (in relation to wind direction).
4687513 (91%)

The previous guestion. (Q-#5) indicated that the "head and flanks" target
plus the "head" represent 45% of the direction of -attack on the target in relation
to the fire itself. Question #6 shows that 46Z of the attacks were "into' and "intae
and across' the wind, which compares favourably with .Q-#3.

An airtanker drop into the wind tends to hold the main mass. of the load
together much better, thus delivering a more compact drop pattern (Hodgson). Many
pilots . consider that it is.safer to- be:able to fly cut into a relatively smoke~free
area after dropping but.this also means that the pilot must approach the fire through
smoke prior to the drop:

The personal.preferences and. techniques of the pilet have more to. do with
the direction of attack than the fire control.officer's orders which, for example,
could ask for '"drops at the head and on the west flank'. The direction of attack
would be the pilot's decision after considering the weather, topography, visibility,
escape route and aircraft flight characteristics.

Q-#6 Q-#5
Direction % Target 7

Intoc Wind 29.3 Head & Flanks 24.0
Into and Across 16.7 Head 21.4
Across 16.C Small Fire 19.2
All Ways 11.3 All Ways 17.3
Downwind 10.7 Flanks 12.8
Down and Across 8.2 Flank & Rear 3.3
Into and Down 646 Rear 1.8
Calm 0.2 Head and Rear 0.2

Total 1007 Total 1007
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Question #7 Retardant Used
547/556 (987)

From the chart below it is apparent that for the 1965-67 period, half the
drops contained chemical.

Retardant %z use Canso Avenger Otter Beavery Helic. Mars  Mixed
Weight
lbs/gal.

Water 53.5 x * X ® b4 1040

Seawater X bt 10.2

Gelgard "BV 12.2 % : X 10:0

Bantonite 2008 : 3 11,0

Phosg Chek 3.8 % 11.3

Fire Trel 100 - 0.9 ¥ 13.3

Chemical (unsp.}8.8

Total 100%

In the chart below, the high percentage shown for Bentonite 1967 is
migleading. In earlier years, Bentonite was the onlyv slurry used extensively in
British Columbia, but as néew chemicals were introduced the term "'Bentonite' has
stayed in the minds of some firefighters as the word used for 2ll retardant mixtures.
The figures below illustrate vetardant volumes used in British Columbia, courtesy
of the British Columbis Forest Service, Victoria, B.C.

Long Term Retardants Used in British Columbia {Imp. Galsy)

1967 (%) 1968 (Z) 1969 (%)
Fire Trol 100 700,000 (56) 196,300 (70 480,000 (63)
Phos Chek 202 133,000 (11) 60,000 (223 218,100 (31)
Bentonite 421,500 (33) 23,000 (8) 10,000 (1)
Total gals. 1,254,500 279,300 | 708,100
# Fires (%) 3,216 ’%1,6%? | 2,332 (est)

(*¥) Airtankers were used on about 8% of all fires in Brirish Cslumbia
{Table 1). It is apparent that the introduction of long term retardants and
chemicals into aerial firefighting work is progréssing at a rapid pace. In Manitoba
the use of Gelgard "F" has advanced from none in 1965 to 237 im 1967. (1).
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See APPENDIX 1 for retardant composition.

(1)

Personal communication, Forest Protection Division
Department of Mines and Natural Resources
Winnipeg, Manitoba

Photo #2727 Retardant coated ground fuels,
Kamloops, B.C. =- Phos Chek.

Photo #24 Gelgard from Canso drop,
Cochrane District, Ontario.

Photo #23 - Retardant coated fuels as seen
from the air, Kamloops, B.C.
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Question #8 Has ground control started

686/716 (967)

The question was asked on the form in this manner:-
"Are ground crews at the fire site and are they working on the same section of the
fire which the aircraft is attacking?"

Thirty~six percent of the returns indicated that no ground control measures
had started and these airtanker actions can be called, in the true sense, initial
attack. A further 197 indicated that crews were on the fire but not working on that
section .of the perimeter that the airtanker was attempting to hold, making a total
of 557 (no men in drop area).

Ground crews were working on the fire in the airtanker drop zone 1in 447 of
the reports. This information gives rise to the question of the safety of the men
working in. the drop area and Q-#9 deals with this aspect of the problem.

# Returns Percent Has ground control started
250 36.4 No.
132 19.3 Yes, ground crew not working on same sector.
268 39.1 Yes, ground crew is working on the same sector.
36 5.2 Yes (unqualified).

686 100.0 Total valid returns.

Photo #25 Ground control has started.

Photo #26 Small bulldozer in Jack Pine/
Labrador Tea area,
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Question #9 Anv danger to men
2777301 (92%)

This question was asked on the "Ground" forms in this manner:
"Was it considered dangercus for men to work in the drop zone" (Yes) (o)
If "yes", explain _ .

The question could be interpreted in three ways:

1 - Men ould have been hurt while working in the dyop 2one —~ as a conseguence
of air action.

2 - There was a chance that if men had been working in the drop zene, they might
have been hurt as a result of the air action.

3 ~. Even if airtankers were not dropping, it could have been dangerous for men te

work in the drop zene due to the fire activity alone.

It can be secen that 1.17 of these returns have fallen into the 3rd
interpretation of the question.

Percent Danger
67.9 No
16.3 Yes . {ungqualified)
7.2 Yes, breaking tops or snags
2.9 Yes, low altitude impact of water
1.8 Yes, flving debris
1.4 Yes, rocky surface
1.4 Yes, slippery conditions causged by retardant
0.7 Yes, fast spreading fire
0.4 Yes, burning trees falling continucusly
100.0

Two thirds of the obserwvers reported that there was no danger to men while
one third noted that there was (or could have been) some danger to men in the drop
zone. The main danger appears to be from breaking tops and snags {see Q~#43) Ffalling
on people following a low altitude drop. The danger to men from a falling mass of
water is low. Some fire ryetardant chemicals contain ammonium congtituents that can
cause irritation to the eyes, to cuts or to the skin when this material comes in
contact with the body.
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Canso drop broke off top

of white spruce chiko 50°'
above ground level. Diameter
was 8 inches at break.
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Photo #28 Jack pine top broken off by
airtanker drop.



Question #10 What is the airtanker trying to do
698/716 (97%)

The airtanker was trying to control the fire with a combination of “cooling
hot spots™ and "line holding action™ in 65Z of the reports.

One percent of the returns indicated @ complete wetting of all wvisible
fire by blanketing the area. This is not a true concept of airtanker usey nor is it
profitable. Perhaps the pilot was instructed to bomb at his discretion and continued
to do so because he was not ordered to stop. ' This would represent a 'won't do any
h rm" type of air action. It could also mean that the pilot did not recognize 'that
the fire as no longer dangerous and that fire spread was not being changed by furthey
air action.

If a fire in black spruce muskeg country has gone underground in deep
sphagnum, no amount of water dropped by an airtanker would penetrate down into the
burning zone. In such cases the airtanker should be sent back to base and the
ground crews should dig out the fire with hand tools.

Percent Adrtanker is trying to:-

335 Cool hot spots and line holding action
18.6 Take holding action along section of line
17.2 Hold small fire (1/4 acre or less)

12.5 £ool hot spots

9.2 Hold spot fire and line helding action

5.0 Hot speots, spot fires and line holding combination
1.4 Hold jump fire

1.3 Cool hot spots and jump fires

1.3 Wer all visible greund fires (blanket the area)

100.0 Total

As was explained in Q-#5 (Target), there were several points on the fire
line that the airtanker attacked during the time of the air action. It was not
possible to separate the 33.5% "cool hot spots and }ine holding action” into twe
parts. This would only be possible if the observer filled out one report form for
each drop, which was not the case in this study.

Photo #30

Spot fire, 6:30 pm, Otter.
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Question #11 Length of line airtanker is attempting to control (feet).
4547716 (637)

Seventy-five percent of the returns indicated a line length of less than
one quarter mile (1320'). The two highest single returns (14% sach) were 300" and
1000°.

In Ontario and British Columbia, 50% of the attacks were made to contrel
a line length of 500' or less while in Maniteba this was 1000 or less.

The great range of lengths in the answers regeived might be construed. as
a misunderstanding of the question. The 300" could be the estimate of the length
laid dow in one airtanker drop (Appendix 5)}.  There were some answersg indicating
lengths of over 10,000" (0.9%). It appeared that the observers filling out the
reports, overestimated the effective length of contreol possible by an airtanker.
Some of the longer lengths may represent the actual perimeter of the fire and not
that portion of the fire that the airtanker was trying to contrel. From 0-#10, 657
of the reports noted that the airtanker was. trying to cool hot spots and take line
holding aetion. If these hotspots were thinly spread along 1000" of fire perimeter,
a longer line length would be reported by the observer.

The rate of increase in the perimeter of a fire varies approximately as

the square of the wind velocity and the fire will advance 3 to 4 times as fast with
the wind as against the wind. (Wright, 1932).

Length of fireline airtanker is txrying to control

Percent Length of line (feet) Cumulative percent
43,1 100 - 500 43.1
30.6 600 - 1000 73.7

5.1 1100 - 1500 78.8
9.9 1600 - 2000 88.7
1.7 2100 - 2500 90.4
3.3 2600 - 3000 93.7
1.3 3100 - 4000 ' 95.0
1.1 4100 - 5000 96.1
3.0 5100 - 7000 99,1
0.9 10,000 and up 100.0
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Photo #31

Cansc holding line in heavy blow~
down.

Photo #32 Surface fire in foreground. Photo #33 Chikos are very hard to
White spruce at left 103" see and are a constant
ht. x 29.4 dbh. danger to low flying

airtankers.
g >
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Question #12 Drop height above canopy {feet)
664/716 (93%)

Most drops were made within the 50' ~ 100' range and 90% of the drops
were carried out below 100 feet. During discussions in the field, it was stated
that the drop height is up to.the individual pilot's judgement, To determine a safe
drop height, the pilot must consider the tallest local obstacle and adiacent topo-
graphic features. The flight path to be followed should not cause undue strain on
the pilot or airtanker.

Some pilots felt that a very low drop was a very good drop. This
supposition is not necessarily true. If the firs-boss wants to have a load spread
over a longer length of fireline in order to cover a maximum number of feet of fire
edge per drop, the pilot must maintain sufficient height to allow the load to breakup
in the air first. It should we noted that a load dropped from a greater height will
also erode and evaporate more and that less volume will fall on the ground. A very
low drop will produce a high concentration (per foot of fireline) but over a shorter
length of fireline. Low drop action by airtankers is good firefighting practice
when used on small fires of one acre or less. The load placement accuracy may also
have a bearing on how high or low the drop is made. See O-#35 (height of tallest
tree) for further information.

Averaged Alrtanker Drop Height (feet)

Ont., Man. B.C. Averaged
67 76 &5 68

A summary of airtanker and other flight acecidents
The crash cause "aircraft struck a tree' was attributed to
recorded for firebombing work.

is tabled in APPENDIX 2.
11 »f the 13 deaths

Photo #34

Helicopters tend to drop from greater
heights than fixed wing aircraft.
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Question #13 Time of first drop
562/694  (817)

Airtankers began to take initial action on fires at all hours of the day -~
from 5 am to 10 pm, TFifty three percent of the first drops were made between 12:31
and 6:30 pm and 61Z from 12:31 to 7:30 pm. A graph showing the hour at which the
airtanker made the first drop indicated two definite peaks. ‘A minor peak at 10 am
was followed by a noon low which gradually built up to a second peak at 5 pm. Half
the initial actions had been made by 3:15 pm.

Q - #13 "+ TIME OF FIRST OROP
Three Provinces ~ 1965 - 1967

552 Reports

2~

10 -

Percent of Answers
o
H

4 B 6 7 B > 10 11 12 k) 2 3 4 5 6 7 a8 2 ki
0600 0800 1000 1200 1400 1600 1800 2000
Noon Hours

Hour of the Day

The lowest relative humidity and highest fire danger readings will occur
between 2:30 and 4:00 pm each day, if rain has not fallen. (Wright, 1932).

There are many factors influencing the time of first drop. If we do not
consider that the fire could have begun in the late afternoon and deal with airtanker
functions after the call was received we note the following items:

1 - (Q-#24) Getaway time was 14.3 minutes or léss for 307 of the reporis.
2 - (Q-#23) Airtanker was 53 miles or less {27 min.) from the fire at the time of call
in 50% of the reports.
3 - (Q-#25) Distance from pickup point to fire was 7.1 miles or less 'in 50% of the
reports, which breaks down to:
-a- Search for pickup lake 10 min.
~b- Approach and pickup time 3 min.
-c- Fly 7.1 miles to fire 4 in,
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Summarized: Start engines and take off 14 minutes

Fly to fire site 27 "
L.ocate pickup lake 10 "
Approach and load 3 " {*)
Fly to fire 4 "
Total 58 v

It can be seean that for 507 of the reports, the total elapsed time from
call to first drop would e 58 minutes or less. To reach the 5 pm peak of activity,
the call would have been made at 4 pm.

The amount of time taken from "fire si bted” to ”airbase called“ can vary
y
from 5 to 30 minutes or more.

(*) Avenger excepted.
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Q estion #14 N ber of drops (First Action)
661/716 (927>

The figure used in this question represent the number of drops observed
and may not be the total actually dropped on a fire, or for a particular action
report. This question is divided into two parts.

Part A
The number of drops reported per action report.

Part B
The number of drops reported per fire from all action reports.

Part A

These figures represent percentages of the number of drops per action
report. e.g. There were 58 reports noting 6 drops which represent 58 parts of the
661 reports (8.87) and stands at 53.0% in the cumulative percentage total number

of reports.

The number of drops per action report varied from 1 to 52.

# Drops Percent of Cumulative

661 reports Percent

1 5.1 5.1

2 13.1 18.2

3 8.6 26.8

4 11.8 38.6

5 5.6 44,2

6 8.8 53.0

7 5.4 58.4

8 6.1 64.5

9 3.3 67.8

10 3.5 71.3

11 2.6 73.9

12 3.0 76.9

13 2.6 79.5

14 2.0 81.5

15 1.9 83.4

16 1.7 85.1

17 1.1 86.2

18 1.8 88.0

19 0.9 88.9

20 1.3 90.2
21-30 6.6 96.8
31-40 2.0 98.8
41-50 1.0 99.8
>50 0.2 100.0

The average number of drops per report was 8.3
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Part B

This part of Q-#14 examines the number of drops per fire from all action
reports. These figures include drops from all airtankers sending reports of action
on a fire.

Airtanker actions have ranged from a single drop to an extended period
during which three airtanker types made a total of 8 drops over a period of 67 days.
The maximum number of drops reported for a single airtanker on one fire was 122,
(Super Canso, 1967). This airtanker was reguired to hold 3,000 feet of inaccessible
flank over a four day period.

The maximum number of drops per fire by airtanker types are listed below:-

383 Cansos

122 Super Canso
108 Avengers

68 Otters

40 Beavers

10 Helicopter with bucket.

Seven fires were reported in which 100 or more drops were made per fire:-

Province Year Fire # # Days # Drops # Tons  Adrtanker Types Used
5 1966 4 10 393 1,572 Cansos
5 1967 45 5 278 1,112 Cansos
8 1967 97 4 122 510 Super Canso
5 1966 23 4 131 524 Cansos
4 1965 16 5 163 457 Cansos, Otters
4 1965 35 4 150 382 Cansos, Otters
8 1967 13 9 108 270 Avengers

The average number of reports per fire was 1.35
The average number of drops per fire was 14.5
The average number of I. gallons per drop was 648.

No. drops Percentage of Cumulative
per fire total mo. fires percent
0-4 40.32 40.32
5-9 26.48 66.80
10-19 17.52 84.32
20-49 11.61 95.93
50-99 2.65 98.58
100 plus 1.42 100.00
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Total Number of Drops Reporfed for this Study
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Question #15 Round trip time
555/716 (78%)

The round trip time is the travel time from loading point to the fire and
return, in minutes. For water pickup aircraft it is the time to load from the lake,
takeoff, fly to the fire, drop the load and return to the lake for another scoop-
loading. For land based aircraft (e.g. Avenger) it is the time taken to load with
chemical retardant, takeoff, fly to the fire, drop the load and return to base.

Fifty percent of the returns listed 10 minutes or less and the largest
single percentage {12) was for a& 5 minute round trip time. The time range varied
from 3 minutes to 50 minutes. With a lake one mile from the fire, an airtanker
working with no difficulties such as terrain or weather, should have a cycle time
of 4 to 5 minutes,

Reports listing 3 minutes could be explained if the fire was located
between two lakes or very close to a lake. The 90 minute times were for two aircraft
dropping in tandem on a 200 ft. fireline as part of a 7 acre fire, the terrain being
extremely steep. The observer noted that the air action was not effective because
the 1% hours between drops allowed the fire to rekindle.

Average round trip time from all reports was 17:87 minutes, The total reported
round trip flying time was 165.3 hours.

Q- #1565  ROUND TRIF TIME (MINUTES)
588 Reports

100

& Repgﬁs

80
#Hhdinutex
60

BO

Cumulative Percent

30

20

10 &

i i 3 ¢ i i i H i i | i : : 1 i 3

O 5 10 1 20 25 30 35 40 45 S0 &5 60 65 70 75 80 85 SO

Minutss
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Round Trip Time averaged by aircraft types

Adirtanker Minutes
Canso 10.56
Avenger 26,84
Beaver 6.21
Otter 6.22
Mars 8.00
Super. Canso 12,06
Helicopters ©5.89

If the averaged number of dreps per fire was 14.55 {(Q-#14B) and the
averaged round trip time was 17.87 minutes (Q-#15), it can be calculated that the
average fire would have airtankers. taking direct action for a period of 4.33 hours.

Photo #35

Overmature white and black spruce stand
with thick ®alsam fir understory.
Estimated 507 of drop reached tc tops

of young growth, 107 to ground. Tallest
tree {right centre), white spruce 99’

x 23.3" dwh.
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Question #16 Penetration (of canopy)
293/303  (97%)

The answers were very subjective with only 7Z ©f the returns giving reasons
to gualify the answers.

Penetration
Class A Description of Vegetation
Good 83 Scattered open timber; cutover slash; light ground cover.
Fair 13 ®pen crowns; young growth.
Poor 4 Dense timber.

It can be seen that when the dros penetration was *‘good” in the estimation
of the observer, it was closely related to the type of growth in the drop zone.

When Q-#16 is compared to (-#37 {stand density), it can be see¢n that these
two are related. Good penetration (837) compares favourably to "Open” plus '"Medium"
(847) stand density.

Q-#16 Q-#37
Penetration Stand Density
Class Percent Class Percent
Good 83 Open 33
Fair 13 Medium 51 84%
Poor 4 Dense 16
100 100

From tests conducted in Alberta it was noted that the addition ¢of a short-term
retardant does not significantly increase the canopy penetration capabilities of a
dropped load over a load of plain water. (1)

(1) Personal communication: J.E. Grigel, Canadian Forestry Service, Edmonton,
Alberta.
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Question #17 Effectiveness (of airtanker action)
303/307 (997%)

This question was not defined on the report forms and as a result many
answers were subjective. The majority indicated that the placement accuracy of the
drops was the measure of effectiveness.

From the point of view of the observer on the ground, effectiveness
was measured in terms of how much the drops reduced the fire activity. From the
pilot's or air observer's point of view, drops made on the fire at the points reguested
by ground control or the Bird Bog Officer, were reported as 100Z effective if they hit
the target as instructed.

Class Qualifications

Drop effective 707 placed where reguested

Partially effective 247 close to requested area

Not effective A in the wrong place, for a variety of reasons

If the effectiveness is compared to Q-#2 (Fire behaviour before and after
action), the above percentages are related to the state of the fire when the airtanker
left the area.

Q-#2 Q-#1.7 Q~#2

Fire Activity Effectiveness Fire state on leaving area
Reduced ~ 82% Effective 707 Under control 527%
No effect 177 Partly 24Z  Nearing 37%
Increased 1% Not-effective 6Z No control 117

Photo #36

Torching trees brought to surface fire
by air action, Manitoba.
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Question #18 Reason for Stopping
658/716 {927

A wide range of answers were received for this gquestion and to
consplidate these; they were reduced to nine groups.

Percentage Answer Group
43.8 Gained control
8.5 Held fire {temporary contrel)
6.8 Ground crew took over
13.4 Sent to other action
72.5 These can be congidered successful actions
6.1 Left area to refuel
12.0 Left due.to darkness or weather conditions
1.8 Poor visibility, area too smoky
3.6 Mechanical problems; radio, engines, dropping egquipment atc.
23.5 These are reasons applied to the airtanker functions
4,0 __ No control

There is some question about the reasons for "Sent to other action',
being included with the '"successful" total. A few reports stated that the fire was
out-0f controel, and the airtanker was sent away. In this situation the report was
entered with the "No control" group as this reason supsrcedes the "Sent to other
action' group.

Temporary control {(held fire), which is all that the airtanker is
attempting to achieve, fits the concept of early imitial attack and holding action
but accounted for only 8.57 of the replies.

The 47 no control attained was listed as non-effectiveness, a hopeless
situation, fire breaking away from control or fire put ¢f control. This percentage
was much lower than expected.

Weather problems (13.87) were as might be expected. From Q-#13 it can be
seen that the time of the first «drop in 22 of the reports was after 8 pm. and dark-
ness would be the reason for stopping in these cases.

It is 4nteresting to note that 85.57 of the drops were made by aircraft
more th n 20 years old. This percentage when compared with the 3.67 mechanical
breakdown, contradicts much recent speculation about the expected life of some
airtankers.
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Question #19 Was the Attack Significant
4107435  (84%)

Airtankers were significant in helping to control reported fires in 827
of the action reports, mainly by cooling, slowing fire spread, stecpping fire spread,
stopping fire spread to adjacent areas and enabling ground crew access.

Percentage Reason

Yes ‘(unqualified)

Cooled fire, ena®ling access

Stopped or slowed spread, prevented spreading
into adjacent high hazard: area

[
v -
=W

7.1 Doused fire, smoldering when left
82.2 Helped in:control of fire
14.4 No {(unqualified)
1.2 Drop interval too long
0.2 Fire spread too rapid
1.5 Adverse weather or fire c¢onditions
0.5 Preferred to let the area burn

17.8 Airtanker of mno help in controlling the fire

1f Q-#19 is compared to Q-#2 (Fire behaviour as a result of airtanker action)
it is seen that these two percentages are very close when reduced to simple totals.

Reason Percent Reason Percent
Helped in control 82.2 Reduced fire 81.9
of fire : activity

No “help in ' 17.8 Did ‘not reduce 18.1
control ‘of“fire- : fire activity

It should be concluded that the observer's estimate of the significance
of the air attack was an accurate measurement of the change in fire behaviour.
Although Q-#19 had only 410 replies (as compared to 700 for Q-#2) an accurate general
picture of the fire state emerged in both cases.
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Question #2 Did the Airtanker return to the same sector of the fire

184/209 (88%)

Occasionally this question covers the situation in which the fire is
considered to be under control, the airtanker has left and is called back because
the fire has again begun to spread. The question also covers cases when the
airtanker was forgced to leave the fire due to darkness or weather and is requested
to make early drops the following morning (overnight call or reguest).

Of the call back requests, 35% were for follow-up action the next dav.
q s P 3

Possibility Z of All Returns Of the "Yes” Returns
No 73.9 Next day 35.47
Yes 16.9 Yes 64.6%
Next day 9.2

It has been noted in @-#18 (Reason for stopping) that the airtanker
left the fire because of weather or darkness in 127 of the reports. If rain
did not enter into the situation to change the fire advance, it is common for fire-
fighting personnel to leave an '"overnight request' for action by the airtanker the
following morning.
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Question #21 Number of drops (made when airtankér returned to the fire)
32748 (67%)

This gquestion is part of (-#20. The reports indicate that the airtankers
returned 48 times and that 32 of these returns were valid.

Fifty percent of these returns were for 11 or less drops per report. The
number of drops made on return sorties varied from 1 to 35.

# Drops # Reports

oD O LY e s N
DR = N B o s B

507 of reports

13
14
15
18
19
22
25
27
28
30
34
35

58% of drops

[ il i U R e B T

32

See Q-#14 part "B" for # drops/fire.
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Question #22 Reason For Stopping (on return regquest)
32748 (877)

This guestion must be considered with Q~#20 and Q-#21.
When compared with G-#18 {Redson for stopping), there does not appear te be
any similarity except for the "ground crew took over' group.

Q-#18 Q22 Answer Group
Percentage Percentage

43.8 25.0 Gained control
8.5 3.1 Held fire {temporary control)
6.8 9.4 Ground crew took over
13.4 0.0 Sent to other action
72.5 37.5 Considered successful actions
6.1 12.5 Left area to refuel
12.0 40,6 Left due to darkness or weather
1.8 0.0 Poor visibility, area smoky
3.6 0.0 Meéchanical problems, radio, engines etc,
ggfgn 53.1 Considered not successful actions
4.0 9.4 No control

As only 32 repliies were received for this question, not much weight should
be attached to the percentages for Q-#22. It appears that only 1/3 of the call
back actions were successful and more than 1/2 were not successful. It should be
noted that the answer '"left to refuel"” plus "left because of darkness' rated 187
(Q~#18) vs 53% {(for {Q~-#22) which indicated that the airtanker probably was recalled
late in the day when the fuel supply was running low and night was fast approaching.
As a general rule airtanker pilots dislike landing, especially on water, after
dark as vertical height estimation is difficult. The use of the aircraft's landing
lights had been tried experimentally on firebombing actions, but it was found that
tall trees were difficult to distinguish and the flights were abandoned.
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Question #23 Airtanker location at the time of call
342/361  (957)

Unfortunately, this gquestion was asked only on forms supplied to Maniteba
1965-66 and to British Columbia in 1965-66~67, thus Ontario is not represented.

From sources other than this study, it is known that Ontario tries to
operate it's airtankers within a limit of 50 miles frem hase to fire where possible.

There was a great range of distances recorded that varied from less than
10 miles (11.17) to a single case of an airtanker flying 530 miles from base to
a fire. (%)

The results indicate an even spread of call distances from less than 10
miles up to 95 miles. For call distances greater ‘than 95 miles from base to fire,
the percentages dropped sharply. Fifty percent of the calls were to fires 53 miles
or less from the airtanker base,

(*¥*) The 530 miles occurred when an airtanker was called from a main repair base to
the northern part of the Province to save a fire crew camp. This particular fire
grew from 1,000 acres to 15,000 acres in three days. The camp was saved by air-
tanker action when all tents and equipment were soaked by air drops, (personal
communication, E. Stechishen, Canadian Forestry Service, Ottawa, Ontario).

Q- #23  AIRTANKER LOCATION AT TIME OF CALL
342 Reports

Percentage of all Calls

o R { i i 1
10 30 850 70 20 110 130 180 170 190

Distance (miles) Base to Fire

50




Distance {(Miles) Percent Cum. ¥ Miles Percent Cum. Z

10 11.1 11.1 140 2.0

20 8.5 19.% 150 2.3 92.5
30t 9.1 28.7 160 ..... eenls 201

40 9.1 37.8 170 1.2

50 9.9 47.7 180 $.3

60 caverniavasr s 8.2 55.9 190 1.2

70 6.1 62.0 200 ..ol ... 0.3 97.6
80 8.4 70.4 240 0.6

80 ..., e v 8.2 78.6 270 0.3
100 3.8 82.4 290 0.3

10 1.7 400 0.9 99.7
120 2.6 530 0.3

130 1.5

Photo #37 Martin Mars flying ®odat anchored, ‘Sproat Lake B.C.
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Questicon #24 Getaway time from base

296/361 (82%)

As noted im Q-#23 (airtanker location at time of call), onl
1965-66 and British Col mbia 1%65-67 were asked. this question.

y Manitota

ooy

A considerable number of the requests for airtanker action {10.5%}
invelved diversion of the airtanker while in the air, working on a fire or enrcute
to a destination. In:the case of a diversion, the air dispatcher concluded that
the current action ef that airtanker was not absolutely negessary in the control
of that particular fire. After assessing the situation, the dispatcher then
ordered the airtanker to another fire where air action could have a greater potential
of eiffectiveness.

Fifty percent of the getaway times were less than 15 minutes. This
short period reflects an active state of preparedness within the aerial firefighting
section of the forest protection agencies. Several of the longer times werse
of the season' calls that were made well in advance of the contract starting d
It is to the credit ef the charter companies that every effort was made to aid the
provincial forest firefighting staff at any time during the fire season irrespective
of airtanker charter date limits.

Getaway time Cum lative Z

(minutes) of all calls
5 or less 25
14.3 or less 50
39 or less 75
60 or less 84

An overnight request (10Z) was defined as a call made late in the day for
the airtanker to start sction om a fire the following morping. Often the lateness
of the call would not allow sorties . to be made that day or that airtanker action
on a fire was terminated due to darkness or weather and the pilot was requested
to resume dropping the following morning.

Generally the reasons for delay were listed as mechanical problems or
aircraft refuelling.  These delays were not frequently encountered.
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Mumber of Reguests for Action
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Getaway Time in Minutes

70

80

TR
Hours

; 2142

Fours

Photo #38 ©Pickup lake less than one mile from fire for Canso action.

B
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Question #25 Bistance from pickup point to fire (miles)
469/586  (93%)

The inclusion of different airtanker types within the same total
complicates any determination of linear reduction of number ef actions.

Fifty nine percent of the returns indicated 10 miles or less. The
averaged distance for all airtankers was 17.14 miles.

The table below indicates the distances, pickup to fire.

Distance (miles) Percent Cumulative Z
1-5 39.4 39.4
6-10 19.4 58.8

11-15 7.1 65.9
16-20 6.2 72.1
21-30 8.1 80.2
31-40 10.9 91.1
41-50 1.7 92.8
51-75 3.8 96.6
76-100 2.8 99.4
101 plus 0.6 100.0

Distances Flown, pickup point to fire, by airtanker types:

Type AVENGER CANSO OTTER BEAVER OTHER ALL A/Tankers
% of all returns 30.7 55.2 10.0 2.4 1.7 100.0
Averaged distance 38.4 10.1 3.2 3.1 e 17.14
Max. distance reported 135 60 7 11 — 135

Averaged distance for
50% of the returns only
(miles or less) 33.0 5.3 2.0 2.0 —— 7.1

It can be seen that the first 507 of the returns represent very low values.
The Avenger must return to a base for each load and thus cannot make use of adjacent
lakes that could be wery close to the fire. -The Avenger also was sent to some
distant fires and this would make the distances as noted in Q-#23 (Airtanker
location at the time of call) similar to the distances in Q-#25. This situation
would not apply toscoop~loading airtankers.



Question #26 Distance to refuel (miles)
312/361 (86%)

Unfortunately these returns cover only:

Manitoka 1965 & 1966 Canso
32.C. 1965 & 1967 Canso, Super Canso, Avenger, Mars, Otter
B.C. 1966 Super Canso only

Fifty percent of the returns indicate 40 miles or less to refuel and 75%
indicate 70 miles or less.

Averaged Distances to Refuel by Airtanker Types. (Man. and B.C.)

Type Q-#26 Q-#25
Canso 64 10
Super Canso 45
Avenger 42 38
Otter 10 3
Mars 60 40
All Returns 51.6 17.1

It can be seen that the Avenger is closely tied to the reloading base, as
would have been expected with this airtaker. The other airtankers bteing able to
scoop—-load, have demonstrated that the pickup point/distance to base ratio is quite
large. Ontario (which is not represented in the above data) has attempted to
maintain as a maximum, a 50 .mile radius of action from base. It can ®e seen that
thisfigure compares favourably with the two. province average of 51.6 miles, The
number of hours flying time between refuelling stops varies with the aircraft types.
Because of maximum ""all up weight" restrictions, some aircraft cannot fully load
the drop tanks when all the fuel tanks are full, A tanker in this situation would
have to fill the tanks to 807 of capacity for the first few drops and gradually
increase the pickup weight as the fuel was consumed.

The longest distance to refuel “was: 230 miles, which involved an airtanker
that began flying at 4:05 am to arrive at a fire 140 miles from base.:  After working
on this fire (560 miles of flying) “the airtanker was diverted to a second fire 90
miles from the first. After logging 215 miles the airtanker requested a return to
base (230 miles). Total miles flown was 1235. Total hours flying in direct fire-
fighting action was 6 and 4:15 hours were spent in ferry and reconnoiter time.

Refuelling distances grouped by 50 mile increments

Distance Percent of Cumulative
(miles) total percent
1-50 62.6 62.6
51-100 30.2 92.8
101-150 5.7 98.5
151-200 1.2 99.7
over 200 0.3 100.0
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Question #27 Wind Speed Wind Direction
186/189 (982%) 169/189 (897%) 162/189 (863%)

Wind speed is of prime importance in this study as it is one of the
determining factors in load placement and distribution on the fireline. Wind speed
can also dictate, to a certain extent, the size of lake to be wused by water scooping
aircraft,

Eighty one percent of the returns show wind speeds of 15 mph or less and
this.appears to be the cut-off windspeed for water loading airtankers.

From personal observation, the authors have seen smaller aircraft cease
water bombing when whitecaps developed on the pickup lake, while a Canso continued
loading and dropping. Windspeeds in excess of 20 mph cause high waves that produce
excessive pounding forces on the hull, floats and probes during scoop loading. Most
pilots feel that continued operations in the face of this pounding is an abuse of
the aircraft and crew. It is common for pilots to request permission to divert to
other activities until the wave swell and wind strength have subsided.

Wind direction is of little importance in this study, (See Q~#5, target)

Wind Speed # Returns 7 Cum. % Wind Direction # Returns A
Calm 20 11.8 11.8 N 23 14,2
) 65 38.5 50.3 NE 6 3.7
10 34 20,1 70.4 E 12 74
i5 18 10.7 81.1 5E 26 16.0
20 12 7.1 88.2 S 17 10.5
25 13 7.7 95.9 sw 19 11.7
over . 25 7 4.1 100.0 W 43 26.6
169 100.0 NW 16 9.9
162 1090.0
If these related questions are compared, a close correlation appears.
0-#18 O-#28 Q-#27
Reasons for Stopping Weather effect on Wind Speed
operations
1437 17Z 197
Darkness, smoke, High winds and Winds in excess
weather, poor turbulence of 15 mph
visibility

56



Question #28 Weather effect on .operations
4457478 (937)

Two~thirds of the returns indicated that weather had no effect on
operations:

The outstanding weather effect noted was 17Z for high gusty winds and
turbulence {see Q-27). Smcke and poor general visibility was listed in 6% of the
replies and loading difficulties on water pickup, a further 47. Glare of the sun
on the water, or it's position relative to the drop area, had a minor effect on the
operation of the aircraft.

Type of weather effect experienced Percent of total
No 66.5
Yes (unqualified) 1.8
Turbulence and high winds 17.3
Lightning 2.5
Smoke, poor visibility 6.1
Rain, hail 0.9
Glare 0.9
Fire heat * 0.2
Loading difficulties 3.8

* Fire heat causes visible distortions on the horizon and on the target making
treetops; chicos and hills difficult to distinguish. Flying in such conditions can
become extremely dangerous. Excessive heat also causes reduced piston engine
performance and should be taken into account by all pil

Photo #39 Wind speed 28 mph over backing Photo #40 Wind dropped at 8 pm. Note
fire, Ontario. how smoke is drawn into the

fire centre before rising.

Surface wind -~ calm.

%
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Question #29 Topography “(slope)
1997206 (977)

Frow ‘the reports rveceived, 867 of the fires attacked by airtankers were
burning on level, gentle or moderate slopes. The remaining 147 were fought on
slopes greater than 607, and were mainly in British Columbia.

Slope z Cumy %
Level 2601 26,1
Gentle 28.6 54,7
Moderate 3.7 B6 .4
Steep 13.6 100.0
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Guestion #30 Topographic .effect on operations
222/237 (94%7)

The land shapes had no effect on three—quarters of the operations.

Effect Percentage

No 78.4 No 78.47%
Yes {unqualified) 5.0 Yes 21.6%
Position of fire 4.5

Steep terrain 6.8

High rocky hills 2.2

Poor “approaches ( ountainous) 3.1

Photo #42 The Avenger dropped retardant forming a fire-line omn the slope
parallel to'the base of ‘the grade and stopped fire advance uphill
from the base of the slope.
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Question #31 General Remarks and comments
519/716  (72%)

Where comments could be freely given and opinions expressed, this question
was poorly answered. The 519 comments were coded into 42 classes. Unfortunately
these classes proved to be unwieldly and very scattered in content and subsequently
were reduced to more meaningful groups.

Percent Major groupings O-#2 (Fire Behaviour)
80.8 Action successful or partly successful Fire level reduced 81.9%
17.3 Action not successful No effect or

increased 18.17%
1.9 No drops made, no action required.

The majority of the returns stated simply either "good effect” or '"good
accuracy' or "no difficulties". This type of comment was not very instructive but
it did indicate that airtanker pilots are capable men. In spite of smoke, low level
flying and other difficulties, the pilots were doing an effective job in the face
of marginal and occasionally dangerous flying conditions.

Percent Observer's comments

41.0 Good effect, no . difficulties, good sccuracy

9.4 Held the fire under difficult conditions

6.9 Held the fire enabling eround access

4.0 Stopped fire spread - little smoke

3.7 Cooled hot spots

1.9 Slowed rate of spread

6.6 Good effect in spite of communications problems
7.3 Miscellaneous (good) effect

80.8 Total

6.6 Poor results, lack of follow up

3.9 Heat and wind too high for effective control

1.9 Fire too large, called away

1.7 Difficult to/or could not -find reperted fire

1.0 Refuel distance too'great or ceased dropping too soon
2,2 Miscellaneous (poor) effect

17.3 Total
1.9 No action necessary - no drops made.
100.0 Grand total
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Question #32 Exposure
165/184  (902)

Forty percent of the reported fires were fought on southerly facing slopes
(SW, 8, SE). Seventy five percent of the reported fires were located on the West

threugh South to East-facing slopes.

Fire 8ite Exposure Distribution

Percent Exposure
24.2 S
18.2 E
17.0 W
i0.3 SW

9.7 N

7.3 NE
6.1 SE
3.6 NW
3.6 Level

Photo #43

Fuel types that burned are black.
Fire advanced through black spruce
swamp at centre and across poplar
ridge to Alfred Lake, at right.
Ontario.

Photo #44
ire path through black spruce swamp
hagnum moss (see photo #43).
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Question #3 Fuel Type

3
4087414 (99)

w4

The distribution percentage of fuel type reports was fairly even,
as noted in the table below:

Percent of total Province
27 Ontario
39 Manitoba
34 British

Columbia

Totad

To maxe these

61.8 Standing coniferous
7.8 Coniferous slash
16.3 Standing timber
8.8 Non-standing timber
11.3 Lowey vegetation
160.0 Toral

Coniferous fuels formed the bulk of the fuels identified at 70Z.




63

. AT
PR
al white birch that produced
sailers" that caused jump f
o

(SR>

Photo #47

Fuel type was conifereus slash.



Question #34 Tree Species
41/101 (417

The main fuels were identified and separated intce 8 classes.  As would
be expected, conifers accounted for 78Z of the ‘species reported and deciduocus trees
made up the remaining 227.

Percentage Tree Species
43.9 Black Spruce
22.0 Jack Pine

9.8 White Pine

2.4 Balsam Fir

78.1 Coniferous total
9.8 Poplar

7.3 White Birch

2.4 Yellow Birch

2.4 Oak

21.9 Deciduous total

The above species listing reflects the 717 of the returns from Ontario.
Evaluation reports listing tree species were received from the Provinces in the
following percentages:-

Percent of total Province
71 Ontario
19 Manitoka
10 British Columbia
100 Total

Photo: #48

Tallest tree is 103'. Surface fire
in overmature stand.
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Questicn #35 Height of . tallest tree (feet)
142/193  (74%)

The tallest tree was chosen:because. the: airtanker obviously cannot fly
below this height without risking a collision.

The three Province average tallest tree height was 71.4 feet.
From Q-#12 (drop height above canopy) it was found that the drop height
average was 68.2 feet. In order to reach the ground, the average airtanker load

must - fall 139.6 feet. The average tallest tree heights were:

Ont. Man. B.C. All
51 60 30 71 feet.

Percentage classes of tallest Tree heights reported

Heipght Percent Cuam. %
824 2.1 2.1
20 2.3 4.2
30 4.9 9.1
40 5.6 14.7
50 12.7 27 .4
60 12.0 3%.4
70 11.3 50.7

80-100 18.3 59.0

over 100 31.0 100.0

Total 100.0
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Question #36 Diameter of the Tallest or Largest Tree {(inches)
43795  (457)

Returns Received from Provinces

Ont . Man. B.C. Total
887 12% 07 1007

This guéstion was not asked on the B.C. for s.

It must be noted that most of the data below were from ®ntario and only
five reports were from Manitoba.

JH. up to and including 12" 78.57
JH. from 13 to 24" 21.57

D.B
D.B

The diameter of the tallest tree did not mean much to the study, but it
was an indicator of the fuel loading in the drop zone. The average tallest tree
B.B.H. was 10.2" and the average tallest tree height (Q-#35) was 71 feet. Black

spruce was the most commen species reported (Q=#34) at 447 of all reports.

Although the single tree study listed below compares trees larger than
the averaged trees in (~#35 and Q-#36, these black spruce do give a picture of the
probable fuel loading and the drop penetration d fficulties in the areas.

Black Spruce {(Ontario Sites) Closed stand* Open stand#®
D.B.H. {(inches) 11.7 11.1
Height (feet) 65 50

Max. Crown width {feet) 21 23

Max. crown area (sq. ft.) 346 415

Fuel weights (green condition)

Branch and needles (pounds) 534 745
Stem (pounds) 950 616
Total (pounds) 1484 1361

(*) Forest Management Institute, Ottawa.
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Question #37 Stand B®ensity
1347185 (72%)

Report Frequency by Provinces

Ont. Man. B.C. Total
28% 5% 67% 160Z

This guestion was made up in three parts and is self explanatory.

Density Yercent of Reports
Open 33
Medium 51
Dense 16

100

From (~#16 (penetration of canopy) it was shown that these two questions are
interrelated.

Photo #49 Spot fire is circled in this dense coniferous stand, Ontario.
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Question #38 Regrowth and species
42795 (447)

The great bulk of the replies indicated that Ontario made use of this
question most extensively. The single reply from British Columbia was obtained from
data on one of their own airtanker forms, as this question was not asked on the B.C.
forms supplied for their use by the Federal Department of Forestry.

Report frequency by Provinces

Ont. 867 Man. 127 B.C. 27

Young growth present under the main stand

No 50.07

Yes (unqualified) 4,77

Yes

Spruce 14.37
Fir 14.,3%
White Pine 4.87%
Jack Pine 0.0%
Conifer total 33.47

Birch & Poplar 9.57
Hard Maple 2.47
Deciduous total 11.97Z

Total 100.0%Z

Photo #50

Thick young growth and scrub in an
0ld cutover area. Vertol helicopter
My

dumping 275 I. gallon bucket in
background.

68



Question #39 Regrowth height (feet)
20/93 (227)

Replies to 0-#39 were received in the following preportion.
Ont., 837 Man. 157 B.C. 07
Question not asked on B.C. forms

The averaged height of regeneration under the main stand gained from these
few replies was 11 feet.

Height grouping Percent
0~ 5 (ft.) -
6-10 60

11-15 30
16-20 -
21-30 5
30 plus 5
Total 100%

Young growth stopped fire advance.
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Question #40 Regrowth distribution

21/93 (23%)
Replies to Q-#40 were received in the following proportions.

Cnt. 86% Man. 142 B.C. 07

Total 1007

Question not asked on B.C. forms.

The distribution of the young growth was:

Scattered 527
Dense 197
Clumps _29%
Total 1007
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Question #41 Ground fuels

75/95 (797)
Replies to G~#41 were received in the following proportions.

Ont. 93% Man. 7 B.C. 0%

>4

{(Not asked on the B.C. form)

The ground fuels were originally grouped into 9 classes but toc simplify
comprehension, these were reduced to 4 classes.

Percent Grouping Material described
48 Fines Needles, leaves, dry grass, dry
ferns, moss
15 Twigs Twigs and small sticks
36 Logs Logs and branchwood 4" or larger
1 Continuous
1007

It can be’'seeéen that 637 of the ground fuels were of a readily flammable
type, ‘excepting the Ontarie Sphagnum moss. These fuels are capable of burning
rapidly but are also more easily controlled by airtanker action.

It would appear that proper use of the airtanker was made by attacking
forest fires in these types of fuel, ‘taking into account the fuel's high rate of
spread capability. The air action would certainly buy time for ground crews and
reduce the resulting total area burned. :
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Question #43 Damage to Vegetation
1627207 (75%)

This gquestion was asked only on the B.C. forms.and 98% of the returns for
this guestion were from B.C.

Damage to Vepetation

b *?X No

0,6 Yes (ungualified)

4.3 Trees knocked over

7.4 Breaking tops and snags
Totral

Damage was confined to breaking tops and in some cases, overturning trees.
Breaking tops and snags constitute a danger to men woerking in the drop arsa. From
Q-#9 (Danger. to men) B.C. considered that 4272 of the drops were, or could have been,
dangerous teo.men in. the area.

Breaking tops and Snags

Q-#43 (damage to.vegetation) 7.
0-#.9 {danger to men) 7.

e e

L
4
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In Manitoba and Ontario black spruce country, trees can be overturned by very low
level drops.

Photo. #54

More than 100 black spruce overturned by
low Canso drops on spot fire (see photo

#49)

Photo #55

Canso drop damage to shallow-rooted black
spruce.
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SUMMARY

The airtankers examined in this study varied in size from the 8000
gallon Mars to the Bell 47-G with a 45 gallon bucket. The smaller airtankers
réeceived a higher priority for the transport of men and materials than for fire
bombing. Airtankers were used to attack 7.5Z of all the fires in the reporting
provinces. Eighty twe percent of the actions reduced the fire activity by a
gignificant amount and 17% held the firé at the same level. The rvemaining 1%
represented fires that were basically out of control and airtanker action di
to change the level of fire behaviour.

i

litgle

£

At the time of attack, 637 of the fires were 5 acres or less in area
and half the fires were 2.54 acres or smaller when attacked, indicating optimum
use of airtankers. Nine percent were greater than 100 acres in size (a high
percéntage) which indicated that the airtanker was called too late to he really
effective in reducing the fire activity.

The use of a flight of two or three airtankers dropping in close
guccession was routine procedure in some areas. The target of "fires head”
and "fire flanks" received an equal number of attacks. Sixty-five percent
of the actions were to 'cool hot spots and take line holding action”., One third
of the pilots favoured an "into wind' direction of attack and only 10%Z chose
"downwind”. Half the reports noted the length of fireline the airtanker was
trying to control was 600 feet or less but 25% listed lengths in excess of 1300
feet which could indicate that the airtanker was asked to perform in excess of
its capabilities.

Fifty six percent of the forms noted that nc men were working in the
attacked sector of the fire at the time of the first drop. This fact indicated
that a proper early use of the airtanker was: being carried out, The remaining
447 of the forms noted that ground control had started at the time of the first
drop but only 6.8% of the reports listed "ground crews took over', when the
airtanker ceased dropping. This latter percentage is surprisingly low. - Sixty
eight percent of the replies Indicated that it would not have been dangerous for
meén to work in the drop zone, even though ground crews were not werking on the
same sector as the airtanker in'56% of the reports.  Eighty eight percent of the
reports listed "no damage to vegetation' as a result of airtanker action. The
daily mean time of the first drop was 3:15 pm but the peak of first drop activity
occurred from 4:30 to 6:30 pm. Fifty six percent of the drops were made after 2:30
pm and the averaged drop height was 68 feet above the tree canopy.

For half the rveports, the distance from base to the Ffire was 53 miles and
required 58 minutes to deliver the first drop. Fifty percent of the getaway times
were less than 15 minutes. This short period reflects an active state of preperedness
within the aerial firefighting section of the forest protection agencies. Several
of the longer times were "first of the season' calls that were made in advance of
the contract starting date., It ds to the credit of the charter companies that
every effort was made to ald the provingial forest firefighting staff at any time
during the fire season, irrespective of the airtanker charter date limits. Half the
reports showed that the distance from pickup point to the fire was 7.1 miles or less
and that the distance to refuel was 40 miles or less from the fire.

Two thirds of the returns indicated that weather had no effect on operations,

that 707 of the wind speeds were 10 mph or less and that land shapes had no effect on
three quarters of the operations.
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Seventy percent of the fuels were coniferous and the average tallest tree
was 71 feet high. The drop penetration was directly related to stand density. Eighty
three percent of the forms listed canopy penetration to be "good".

The averaged round. trip times varied by airtanker types with a high of 29.45
minutes for the Avenger to a low of ©.43 for the Beaver and an all-airtanker average
of 13.15 minutes. Fifty percent of the reports averaged 10 minutes or less, round
trip time.

Half the reports noted six drops per action and the number of drops per
fire averaged 14.5 (9,400 I. gallons). Half of all the drops contained some type
of retardant, a percentage that is rapidly rising in Canada. The maximum number
of drops reported by a single airtanker on one fire was 122. The maximum number
of tons of fire retardant or water dropped on one fire was 1,572 while the mimimum
was a single dros (180 gallons).

It must. be conciuded that airtanker attacks on forest fires produce
favourable results in at least 80Z of the actions. This percentage would
probably rise 1f airtankers were more plentiful and were called to fires in the

very early stages of their development.

From the airtanker evaluation forms, it was noted that air action had
tha following effects:-

qQ - Attack reduced the fire activity level 82%
Q - Artack had no effect on the fire 47
Q- Attack was judged to be effective 707
Q - Attack was significant in helplng to control the fire 827
g - Attack was beneficial to firefighters 817

Iy

The airtanker when called back to a fire, returned to the same sector
that had been attacked eariier {(26%). Thirty seven percent of all the return attacks
were censidered successful but 41% were terminated due to darkness or bad weather.
On the return attack, half the airtankers dropped 11 loads or less.

2
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The prime function of an airtanker is to aid in controlling forest fires
in conjunction with ground crew support. If called to action scon after a fire is
reported, airtankers can often attack and contain forest fires before they reach
less manageable proportions. The basic advantage of airtankers as opposed to other
fire suppression tools, is rapid response capability.

The airtanker is not the . complete answer to the forest fire suppression
problem. It is an effective tool when used on the right fire at the right time
i.e. in the early stages of fire development. The range of effectiveness varied
from. veryv effective on small fires to ineffective on large fires. In the future,
new. develspments can. be expected in airtanker design, loading and delivery systems
and. in chemical fire retardants, making the airtanker an even more effective and
profitasle fire contrel tool.




APPENDIX 1
Fire Retardant Chemicals commonly carried by airtankers

In recent years the addition of chemicals to improve the extinguishment
properties of water has been used in aerial forest fire contrel in Canada. Wetting
agents to reduce surface tension permitting deeper penetration were initially tried.
Later, clayvs with their water-holding capacity were added to produce retardants that
coated the fuels with a thick moist layer. More recently fire retardant mixtures
have been developed that rely on chemical rather than mechanical means to slew the
burning processes.

The duration of water retention of the various chemicals depends primarily
on the environment in which they are applied. This duration period is modified by
the retardant's viscosity and the original thickness of the moisture layer.

Short term retardants lose their properties as soon as the moisture level
has been reduced to zero. Long term retardants are still effective after all the
moisture has evaporated, as the thin layer of chemical continues to retard burning
of the fuel. A laboratory evaluation indicated that a long term retardant when
fully dried out, was nearly twice as effective in reducing the rate of fire spread
than was a short term retardant when two-thirds of the original moisture was still
present. {Hardy, 1962).

WATER

Water is the basic ingredient of all fire retardant mixes. Plain or with
Gelgard injected from an on~board system, it is most frequently used by probe-type
airtankers making quick pick-ups from water surfaces near the fire. This use of
water does allow airtankers to make more drops per unit time and thus apply a
higher velume per hour than mixtures that require the airtanker to return to base
for loading. It is however, the least effective of the ‘short term retardants as it
only temporarily cools down the fire.

GELGARD F. (Improved)

A synthetic organic polymer produced by Dow Chemical Company, Gelgard in
the insoluble powder form, can absorb water in amounts 100 to 1000 times its own
weight. It is not a chemical retardant but serves only to hold water in a viscous
two phase mixture. Mixing ratio is 0.01 to 0.04 pounds per I.gallon of water
depending on hardness and temperature. It is incompatible with salt water and thus
cannot be used on sea loading operations.

Gelgard powder is carried aboard the airtanker and can be metered into the
drop tanks of probe-~type aircraft as it skims and loads from the water surface.
Overmixing or high speed shear reduces the Gelgard's effectiveness.

For visibility, a red dye is usually added to the mixture, which is not
subject to bacterial deterioration. The mixture is non-toxic and non abrasive but
it is however, very slippery and can create a potential hazard to walking personnel
on the fire line.

CLAYS: (Bentonite, Montmorillonite)

Bentonite clay slurry is a short term retardant in which effectiveness is
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Fire-Trol 1060
lay to 14006-2000
er concentratiocn

the breakdown® of the inhibitin
for effective fire control. gallon of water.
High shear mixing is mandatory to obtain the proper VleOHltV Hur once obtained, it

can be stored indefinitely. Slurry preparation requires 4 - 6 minutes.in a batch
type mixer. It can cause corrosion to.metal surfaces and good housekeeping by
washing down aircraft, pumps, tanks and valves is essential,

A'red dye is commonly added to the mixture for better aerial visibility.

PHOS~CHEK

Manufactured by the Monsanto. Company, Phos-Chek contains 10%Z diammonium
phosphate (DAP) by weight, thickened with sodium carboxymethylcellulose (CMC) to 800
- 1200 ¢centipoise. : & 107 solution should contain 1.37 pounds of chemical per I.
gallon of water to produce the proper viscosity. The manufacturers advise that the
specified concentraticons be used to: avoid adverse effects. Contamination by residue
of other material may cause irreparable loss of viscosity. Red pigments are added
at the batch mixer fer better aerial wisibility.

COSTS (1969 prices %)
Material Per 100 1. gallons of solution
Water $
Gelgard F Improved 3.75
Bentonite 3.00
Fire~Trol 160 20.00
Phos~Chek 202 20.00

{*y British Columbia Forest Service, Handbook Ho. 1.
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APPENDIX 2

Ten year record of Canadian aircraft and crew losses, 1960-1969.

ACCIDENTS

(Forest Fire Protection)

DATE PROV. F TYPE OF ACCIDENT AIRCRAFT MAKE & MODEL
25-07-60 B.C. - Wheels up landing Boeing Bl7G Fortress
22-07-60 B.C. 1* Collision trees Boeing B75N1 Stearman
23-06-61 B.C 4% Collision trees Martin JRM-3 Mars
26-06-61 Ont., - Collision water de Havilland DHC3 Otter
14-06-62 B.C. - Engine failure, collided Cassna 195

with trees
31-07-63 B.C. 1 Collision trees Grumman TBM-3 Avenger
64 Accident free
23-06-65 Nfld. 1* Overshoot, hit' shore Consolidated PBY3A
Canso
03-08-65 Alta. - Collision trees Boeing A-75 Stearman
12-08-66 Alta. - Groundloop Boeing A~75NL Stearman
13-07-67 N.W.T. - Engine failure, collided Cessna 180H
with trees
16-07-67 B.C. 2% Collision trees Consolidated PBYS5A
Super Canso
22-07-67 B.C. - Undershoot, tail rotor Hilley UH12E
struck log Helicopter
26-07-67 P.Q. 1 Collision trees Cessna 180E
08-08-67 B.C. 1* Collision rising terrain Grumman TBM3 Avenger
06-08-67 B.C. - Loss of control, Bell 47G3B
contacted rocks Helicopter
02-05-68 B.C. - Landed with nose gear up Censolidated PBYSA
Canso
08-08-68 B.C 2% Collision trees Consolidated PBY5A
Canso
11-08-68 B.C. - Landed with landing gear Piper PA-24
unlocked Comanche
01-03-69 Chile - Collision rising terrain Consolidated PBY5A
Canso
26-07-69 B.C. 3 Midair collision with glider Bell 47 Helicopter
03-08-69 N.W.T - Engine failure, collision de Havilland DHC3
water Otter
25-08-69 Sask. - Collision, submerged log Consolidated PBYSA
Canso
18-07-69 Sask. 2% Collision trees de Havilland DHC2
Beaver
F fatal Issued by

* on fire bombing work

DEPARTMENT COF TRANSPORT

Aircraft Accident Investigation
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APPENDIX 3

Index to photographs

Photo Question

Number Number Subject Matter

1i-9 1 Examples of airtankers

12-14 2 Drop sequence, Canso

15-17 2 Drop segquence, Otter

10 2 Surface fire with torching

11 2 Jump fire

18-19 3 Fire size at attack

20 4 Canso attack

21 5 Target from slash to green standing
timber

22-24 7 Retardants, Phos Chek and Gelgard

25-26 8 Ground control

27-29 9 Danger to men. from drop forces

30 10 Holding spot fire

31 11 Canso holding line in blowdown

32-33 11 bBrop height-above canopy

34 12 Helicopter drop

35 16 Penetration difficult through overstory

36 17 Effective against torching trees

37 23 Martin Mars fiving boat base

38 25 TLakes adjacent to fire areéa speed round
trip-time

3% 27 Fire in 28 mph wind conditions

40 28 Weather effect

41 29 Topography causes problems

42 3¢ Topography dictates direction of attack

43-47 33 Various fuel types and patterns

48 35 Tallest treé presents problems

49 37 Dense “stand

50 38 Regrowth can advance or retard fire spread

51 39 Young growth stopped fire advance

52-55 43 Damage to vegetation as a result of

air drops
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Arcraft
4. GENERAL. PFire Name Date 19
Fire Number Zireraft (type & number)

District {or Region) Map Location

B. TFIRE BEHAVIOUR {for area of air attack only-worst conditions found)

Fire Character
{Check appropriate secticns)

Slow Fast Crown
Smoldering Surface Surface Runnin Flare-up {(Torchin
Before
Action
After
Action

C.  ATTACK
1. BSize of fire st attack acres.

2. Target: Headl )} Flank { .} Rear { ) Small fire {under 1 acre) {
3. Method of atback: Direet{ .} TIndirect { )
4 Yes () Mol )

i~

.. . Has ground control started: Yes
17 "ves" is/are the airtanker{s) wor
of the fire as the ground crew? Yes|

5. What was the sirtanker trying to do:
Hold small fire {under i acre) ()

Cool hot spots () Hold jump (spot) fire {__ )
Establish guard along section of fire edge ()

Other {specify)
6. . Approximate length of fire edge
control: feet.

7. Estimated drop height above canopy: Low {under 50 feet) ()
Medium (50 to 100 feet) {_ )
High {over 100 feet) { )
8.. Direction of attack: Into wind {__) Downwind{ ) Crosswind { )
. Effectiveness: How many drops were made before the fire was held or
action stopped on. section of fire edge being attacked?
Start of drop End . .of seguence Number of drops
(Hr/Min) (Hr/Min)
(Hr/Min) (Hr/Min)
{Hr /Min) {(Hr/Min)
Total:
Round Trip Time Min.

Reason for concluding action

, weather, e

{achieved control, cther actions te
ease give reason

o
If dropping was not continuocus, p

Y
.
5N

10. Did aireraft return later to drop again on sa e section of fire edge?
Yes () Wo { } Why?
Start of drop End of Seguence Humber of drops




I
e

H.

Round Trip Time (if different from above) Min.

Reason for stopping
(Achieved control, weather, etc.)

If dropping was not continucus,please give reasons.

NOTE: If when tanker returns, weather, fuel or other conditions have changed
please indicate on appropriate section of another form and attach.

If any portion of the data requested below is identical with that
already placed on forms complled for a previous action, please
identify the action (e.g. see drops made at 10.30) and leave
appropriate sections below blank.

WEATHER (take at fire if possible)
Wind speed MPH Wind direction
Turbulence: Nil{ ) Light (__) Moderate {_ ) Severe( )

Did weather conditions exist or develop which made dropping either
difficult or impossible? (turbulence, wind speed or direction, etc.)
Yes {__) No {__). If "Yes" describe:

TOPOGRAPHY (in area of air attack)

Did topographic features (position of fire on slope, steep or mountainous
terrain ete.) make dropping either difficult or impossible?

Yes () No (_)

If "Yes" explain

FUELS (in area of air attack)

Coniferous {pine, SPrucCe, EtC.).eeueeceeenrnennesenacannnnns ()
Mixedwoods {coniferous and hardwoods together}......ee...... ()
HaraWoOAdS . e e eeeeneensoneeennnnnn ettt ettt ()
Slash (date of cutting if known 19 ).......ee.n.. veaans e ()
Burn (date if known 19 )....evn..n.. et et eeeaaans ()
BlowdOWh. . ... Ceereena ettt taeeereiaanaaeen e e ()
Brush...... et aaae et et ieaeteeeeae e ()
GrasS..se.. ettt Cre e e e et ()
SERVICE

Airtanker reguested at (Hr:Min)  Departed (Hr:Min)
Arrived (Hr:Min) Reason for delay (if any)

Location of airtanker at time of reguest
Distance from fire

Refueling: Location Distance from fire
Retardant used: Water (__) Chemical (specify)
Pick-up point of water (or chemical)
Distance from fire miles

GENERAL
1. Was the airtanker action significant in the control of a fire?
Yes {__) No {__) Explain

2. Comments on accuracy of drops, elapsed times, damage %o tree cover,
mechanical difficulties, communications, etc.)

81



A GENEZAL

BUEEr 10 any portion of the data tequesied velow is dentlssl with that
atready placed ou forss completad for a previeows astisn, pleane
idgentily she astion {e.ge ses dvops pate at 10130} and leave apprope
riale geaticoy telow Blanik,

Fire nlmbar Dabs

Hatriat. Airversit {(Type)

IR « For area of air sttack only - worst monditi

bl fm;rzd *

D WEATHER {at fire or plokeup podnt of water or Loal }
i wentiery worditions exist or dewdlop whioh rade dropping sliher

Fire Gharanter

P P . : ‘ - - b3 ep
dATheulh or dmposible? (tartulence, wind spoed or direction ebe,) (Check appropriate sections)
ey { 3 o i
if Yent gesorihe Slomw Fagd Srowning
Smoldering Surface rizsne THVEDE,
Before
fantiures itien of fire on slape, stewp or mountaipous Aetion
»m/.; dbher $iffioult or lmpossible? AT

fobion

L. ATTACK

s

5 1o
;
4 Ea ey ene e : 2,
5‘31’:’1&00&? T J
IREE  Jiavnssurearascnrnsassenarenarernnes { j
,Lwawn D | 3
urnms hvesermsetereyniratarnsribanecinnres b b 3.
G J',z’uli
be
5.
Hy sihds dhdd
{Compants o agnursoy ol 6
S

Method of attask: Diregt {

Han ground contrel started? Yes {3 e { 3
isfare vhe mir tanmme{s) Wercing of
a8 the ground orew’

Yew {7 Ho 3

What was the sir tanker Lryloeg Lo do?
Hedd small fire (% anve or umdrd { M}
Cool hot spets {3 Hold Jump fired L ]

Take holding astien aleng sgetion of fir Eg@ i 3

Ieogih of the fire adge tanker is atiesy

Urop Helght above canopy - Low {upder
digh

Drops were: Where you wanted them ( “}
Usually where. you wanted Lhem { i
Net where yeu watted them { T
Explain {1f necessary)

Ling Lo oontrol

“Ehe sans gection of

(s0sa00%) {___ )

Penotration thivugh evowns to fire: Osod (7 Fair (

Explain

was Lanker ackion effechive { b, Partly effestive
Wy ?/(Fire befmvicur, bopography; et

{ ¥ ineffective {_

o, of drops abserved
HBound frip time

irgt arog
Ak drop

asus for stepping

Thohievaed conirol, CLIWTD BChLONS,

¥ it considersd cmng*armxﬁ for g
Yea { ) M { ¥
11 CTERT why

b work in the drop

B

ot
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AIR TANKER EVALUATION FORM APPENDIX 4-c

Aircraft
A. GENERAL Target Number Date i9
Fire Name
Fire Number Aircraft (type & number)
District (or Region) Map Location

n

B. FIRE BEHAVIOUR (for area of air attack only -~ worst cenditions found)

Fire Character
{Check appropriate sections)

Slow Fast rown

Surface | Surface Running | Flare-up(Torching}
Before
At ion
After

Netion

C. ATTACK
1. Size of fire at attack acres.
2. Target: Head () Flank () Rear ( ) Small fire (under % acre) ( )
7. Method of attack: Direct {-.—..) Indirect ¢ )
4. Has ground control started: Yes () VNo ?:_)
i1 Y"Wes" is/are the air tanker(s) working on the same section of the
fire as the ground crew? Yes (__) No (: 1)
5. What was the air tanker trying to do: Hold small fire (under % acre) (mm}
Cool hot spots (__) Hold jump (spot) fire (__)
Establish guard along section of fire edge (__)
Other (specify) ( »
6. Length of fire edge air tanker is attempting to control ft.
7. broep height above canopy:
Low {under 50 ft.) { ) Medium (50-100 ft.) {__) High (over 100 ft.) )
8. Direction of attack: Into wind (__) Dowvnwind { ) Crosswind (”m)
9. Effectiveness:  How many drops were made before the fire was held or
action. stopped on section of fire edge being attacked? Drops .
Time obf first drop (HriMin) Round trip timc Mi.
Time of last drop (Hr: Min)
Reason for stoppiung

{Achieved control, other -actions, weather, etc,)
D. WEATHER (at fire or pick~up point of water or retardent)
Did weather conditions which made dropping either difficult or iwmpossible
exist or develop? (turbulence, wind speed or direction, etc.) Yes (__) No {(_ )
1£ "Wes" describe:
£. SERVICE

Alr tanker tfequested at Hr:Min. Departed Hr: Min.
Arrived Hr :Min. Reason for delay (if any}

Location of air tanker at time of request
Distance from fire

Refueling: ‘Location Distance from Eire
Retardant used: Water (__) Chemical (specify) {2

Pickup. point of water (or chemical)
Distance from fire

¥. GENERAL REMARKS
{(Comments on accuracy of drops, elapscd times, damage o tree cover,
mechanicn]l difficulties, communications, etc.)

3
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2, Lomracteristics: Where applileoable - crudser’s approximsations

#. Jpecies present in the stand: (fuel type -
B, By, ohel). in erder of importance:

b, Beight o7 tallest tres: i Iy
¢, Diametar (dbh) of talles¥ trae T M
d, Stand is: tpen { 3 Medium { T Gahsn

e, Mpmductmn of TFee species undsr main standy
Ten { } Ho {
1f yeh? Spoeieay
Avaragn BEIGHET £,
Deteibotions
Seattered | J Denme ( )} Clumps ( )
£ Gpound fuels: (Cheek appropriate seciions)
Jles or leaves ¢ ; o )
Grass iy
e =
Ferns ba's
reor {
fsther (deanribe} — { %
Gmail twigs and abicks ::ﬂ { 3
targe logs (L* or largef ¢ }
Detrdbution:  Golmnen { ¥
Seattered ({ }
Piled { J

¥, GENERAL
1, Wao th# tHbkiy metlion significant 1n tho centrol of the.fire?
Yoo £ J oMo {

Explain

2. Gther vomments (alg\?agd times, special problems, effcctiveness
of revardantsy ste.)

ot (19465}

AIR TAMKER EVALUATION FORM
Adrcraft

A, GENERAL

Fire Numbar Date 1y

Diatrict Adrcraft (Type)

8. FIRE BEHAVIOUR - Por arsa ef sir attack enly ~ worst conditions found.

Fire Character (st scepe of attack)
Chegk sppropriste sections

Glow Fast Srowning
Smoldering Guriace Surface Runrdng Flareeup
[Before
Aotdon
ETer
ketion

Ce ATTACK

1.
2

3.

e

9

NUTE:

Target: Hesd {__ ) Flank ( } Rear ( ) Small Fire (under { acre) (__ )

tothod of attack: Direct () Indirect: b
Has ground centrol started: Yes () e ( )

If Yo" is/are the air tanker(s) werking en the same section ef the fire
38 the greund crew? Yes (___) No ( 3(

‘what. was the air tankeér trying to d-
iiold seall five (5 acre er under) ( ¥ 61 no'. spota
Take holding action along @ection of Tire-edgs ( § Hold 5\uv:p fires (.

Length of fire edge tanker 1s attempting to centrel ft,
————

84

Drep height above canepy; low (under 50'} ( ) ved, (50-1001) ( }
tigh (over 100t} { }

iraction ef attack: Intoiwind ( ) Dewnwind { ) Cressviad ( )

Lffectiveness: How many drope were made before the fire was held or
action stopped on-gection of fire edge being attacked? Orope

Timo of first drop Hr/min. FRound Trip Time hdn.

neager: for sLopping

TheRteved Santral; OLHGT AGLIOWE; ALE.]

Uld airersft return later to drop again on same sectien of fire?
Yrg )} Ha ( If "Yes® number of drops Time of 18t drop

Reasen for ghopping

tiound trip time (if different from akeve)

1f vhon tanker returmi; weather, fuel .er other conditicns have changed
piease indicate on apprepriate sectiens of ansther form and attach,

OuT (1945)



AIR TANKER EVALUATION FORM

Ground
A. GENERAL
FTire MNume Date 1%
Fire Husker alroredy {Tvpe & wumber

Statricr {or Hagion} Hap Locatisn

%, FIRE BERAVIOUR {for svss ¢f air atssck only « worst conditions fouwnd)

Firs Charactey
“f&ﬁﬁ?"‘f““a" seations)
Smoldering Siaw T Lzpn
Suzlacs Gurfage Husain Flavewuy (Torchiy
Beiore
Grion
WIE gy
et ion
T, ATIAlK
i, Stge of fire at stimk RTEL .

FUTarger Y wesd Prank { T Rear ‘_“_i Smell fire (vmder § scre) [
3. Herhod of afty Sirect §
&, by groind dontrel svsriedd 3
1¥ *Yes® igfsre the sir taocker{s} sorking wn the sime seckinn of the
five as the ground srew? Yes { ) e
5. What was e alr tanker L¥¥ing ke dolf
Hold small fire {under ¥ sove) {3
Tat], bt apots {__ré Boid jump {spot
B

of

ks
Orher {specify}
8. Lengih of five edge alr vamker ls siidmp
T Brop height shove cannpy. LA under 30
Medtue {50 xs 180G £5Y {3 WRigh fover
B, Drogs were:r Where {hey wers wanled |
Kot where they wers want

Y. Penetration cheough the crowms:
Explain {if wecessnry)
ey achion:
Hecessary §

Bimbar of drops’ obsérved Time of Plrsv deop (Hor Wiu)
Time «f iast drop  {Hry HMia}
Round trig Lioe ¥in.

Rexson deopping stopped or observarisn caused

{dchieved confrol, weather, sic.}

11. Bid the dropy damayge the tree cover leoamy way? Yes {3 e {_ )
Zoplain {if wecexsaryl
12. Was i consideved danger
Caplain

for men o wWOTR

the drop wone’ Yes () N 3

o, GENERAL
§. Was the aiv racker actiss sigeiiivant
Yes {3 oMo (Y Zkplais
2. Sther comments {elapsed Tices, CODNEMLCAT LOE, ®LE.§

vorgent of The fire?




ATRTANKER EVALUATION APPENDIX 4 -f

Air Observer

Date of action 19 Fire .
District Aircraft tyope

Location at time of requsst Distance to fire mi .
Time raquested hrs. Departed__ hrs. Reason for delay, if any

#i{ra Behaviour - for area of air attack only, worst conditions found

Slow Fast Crowming
Smoldering | Surface Surface |RBumning | | Flare~up
Before
Action .
After
Action

Size of fire at attack sc. Attacked Head(__ ) Flank(__ ) Rear(__ )
Adrtanker is trying to: Hold a small firel ) Cool hot spots( ) Hold 3ump

fires{_ ) Hold fire edse section{__ ) Other

Ground control started Yes{ ) Is airtanker working on the same section of

the fire as the crew Yes( ) ol ) Ground control started No( )

Any danger to men Yes(__ ) No(__ ) Line length a/c trying to control £t
Time of 1st drop hrse Number of drops Round trip time mine
Distancs, lake to fire_  mi. Retardant used Yes(__ ) No(___) Reason for
stoppring

weather ,achieved control, to other action etc.

Was action effective( ) Partly effective ( ) Ineffectivel ) Reasons

Distance to refus] mi.
0id a/e return No{ } Yes( ) Numbsr of drops Next day( )

Weather - at fire or at loading point

Wind speed mph. Air temp. F Weather effect on operations: High gusty
winds(___ ) Smoke & general visibility{ ) VWater pickup difficulties (__ )
Other

Remarks & comments: Good effact, no difficulties( ) Held fire under

difficult conditions{ )} Poor results, lack of follow-up either by a’e( )

or by ground crews( Cther

e e e S S

Fuels - Standing coniferous{ ) Coniferous slash{ ) Standing timber( )

\.—-—A

Non standing timber( ) Minor vesetation( )

Manitoba 1959 (aircraft)

observer
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L8

Grond Obsorver

Date of Aetion 1 Fire

Mstriet

1. #ng ground contyol started? Yss{ )}
If "eu" dn/atre the alrtanksris) working on the zame sectien of

the firs as the sround crew? Yes(_ ) %ol )}

7 to dot?

2. What way the airiariker tryis
Hold smatl fhre (L/4 aore or Jesa) {_ )
Cool- hat spots( 1 Hold jusp fires{_ )
Take holding action along sectlen of fire mim(ww_)

Cthay

% Length of Tire edgs adritanker ig atbtespting to eoitroil

14, Drops waret{ ) Whore you wanted them

[ } Usually where You wanted them

(..} ¥ot where you warited Lhem

Exviain(af necossary)

50 Drop hedant above canonyt low(_ ) Hed{50-100'(

6. Wag airtanker sction effective( ! Partly affective{

Insffoctival_ ) Reasons

7+ Huaber of drops obseresd . Time of first dren

Time betwben deops Time of Yasl drov

Reason Tor stonping P

A dangarous for man bo woek in

) If Ylest ~uhy

4,

Wind Calml__

gragheyr than 2

Slopet Levelf

Ressaris and

{for aras of sir att

tarding Cows

or vagetsd

sph-or Jesn{

3 Gentied

irgy Yiwber

) 2T mpb

mphl___) Rimina(_ L) ERYiinel Y Veriswlel

Hoderatel_ J Steen )

Ubgarver
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