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Abstract

An analysis of the use of air tankers and helitankers in forest fire suppres-
sion by Canadian agencies was carried out for 1978-1984.

The statistics provide an overview of their use on a national scale and
on an east (Manitoba and east) versus west (Saskatchewan and west) basis, a
comparison of skimmer operations versus landbased operations, and the trends
in helitanker use. One pronounced observation was that skimmer air tankers
consistantly delivered a greater volume of 1litres per hour than any other
delivery system.

Résumé

Ce document analyse 1l'emploi d'avions—citernes et d'hélicoptéres-—citernes par
des organismes canadiens dans la lutte contre les incendies de forét, de 1978
a 1984,

Les statistiques donnent un apergu de l'utilisation de ces aéronefs a
1'échelle nationale, avec des comparaisons entre 1'Est (& 1l'est de la fron-
tiére Saskatchewan—-Manitoba) et 1'Ouest (& 1'ouest de cette frontidre), et une
analyse comparative des résultats obtenus & 1l'aide d'hydravions, d'une part,
et d'avions terrestres, d'autre part. Elles révélent aussi les tendances de
l'utilisation des hélicoptéres-citernes. Une importante constante se dégage
de l1l'analyse: la capacité des hydravions (en litres déversés & l'heure) est
supérieure 3 celle de tous les autres appareils utilisés.







AIR TANKER AND HELITANKER
USE IN CANADA 1978-1984

INTRODUCTION

The use of air tankers and helitankers is now an accepted method of combating
forest fires in all parts of Canada.

Aerial suppression techniques, fire load, and economic considerations
have influenced suppression agencies in restructuring their organizations and
adjusting tactics and techniques to increase their suppression efficiency.

To determine the effects and extent of these operational adjustments,
fire and aerial suppression statistics for the period 1978 to 1984 inclusive
were compiled, and an analysis was carried out on suppression hours flown by
fixed and rotary wing air tankers, volumes of water and short- and long-term
retardants delivered to fires, area burned, and the annual fire load.

METHODS

The data for the number of fires and area burned were drawn from reports
published by Ramsey and Higgins (1981, 1982), from Provincial records (copies
on file at PNFI), and from reports tabled at the Annual Meetings of the
Canadian Committee on Forest Fire Control (CCFFC)! (National Research Council
of Canada 1979 to 1985).

Data concerning hours flown and volumes of water and retardants delivered
were drawn exclusively from CCFFM Reports2. The inconsistency between hours
flown and volumes delivered made it impractical to use past performance
figures to derive estimates which would approximate the missing data for any
particular agency.

Hours flown by rotary wing aircraft in the aerial bombing role were in
some cases not separated by the agencies from other fire-related activities.

The flight hours that are tabulated in this report on the summary sheets were

only those hours determined to be directly associated with the delivery of
retardants and suppressants. Some agencies made partial annual entries and
others did not record any helitanker volume delivery data for much of the
seven—year period. The entries appear as nil for the years where data are
missing.

Preliminary tabulations covering the years 1978 to 1982 were forwarded to
the respective agencies along with corresponding graphical presentations for
confirmation, correction, and/or comment. The corrections and comments
concerning this five-year period were duly noted and the database was then

!Became Canadian Committee on Forest Fire Management (CCFFM) as of 1985.

2The factors 2.471 acres = 1 hectare, and 1 imperial gallon = 4,546 litres
were used to convert the data.




increased to seven years by adding 1983 and 1984 data. New tables and graphs
were prepared to cover the entire seven years under analysis.

RESULTS
The National Scene

The national annual averages for the seven-year period, 1978 to 1984 inclusive
(Table 1), were: number of fires, 9.0 thousand; area burned, 2.2 million ha;
hours flown by fixed wing air tankers, 10.1 thousand¥; hours flown by rotary
wing air tankers, 4.8 thousand**; and, volume of water and retardant
delivered, 149.4 million L. A further breakdown of these annual averages by
air tanker type (Table 2) revealed that even though skimmer and land-based air
tanker hours were almost equal, i.e. 5040 hours (skimmers) and 5019 hours
(land-based), volume deliveries were disproportionate. Land-based air tankers
delivered an annual average of 20,4 million L whereas skimmers averaged 94,8
million L, i.e. U4.6 times the volume delivered by land-based air tankers.
Based on total volume delivered, 14 per cent was delivered by land based air
tankers, 63 per cent by skimmer air tankers and 23 per cent by helitankers.
However, because some of the helitanker data was missing, the actual percent-
ages would be at variance, i.e. per cent volume delivered by helitankers would
increase and the percentages for skimmer and land-based air tankers would
decrease accordingly. The averages were misleading without reference to the
range of variations from which they were derived. A more meaningful approach
was to select a base year and make comparisons relative to it. When the years
1979 to 1984 were compared with 1978, major deviations were identified rela-
tive to the base year. The year 1979 showed a 29 per cent increase in the
number of fires and this was responsible for the destruction of an additional
2.4 million hectares, i.e. an increase of 843 per cent, while aerial delivery
of water and retardants increased by only 44.9 million L, an increase of 56
per cent.

Although the number of fires in 1980 was only 15 per cent greater than in
1978, area burned increased by 4.2 million hectares (+1480 per cent) and
aerial deliveries increased by 98.6 million L (+122 per cent). The same
anomalies were evident in 1981 and 1982 when the number of fires increased by
31 and 14 per cent, burned area increased by 3.7 million ha (+1281 per cent)
and 1.4 million ha (+496 per cent), and aerial deliveries increased by 119.5
million L (+148 per cent) and 80.1 million L (+99 per cent), respectively. 1In
1983, 14 per cent more fires burned 0.9 million more ha (+320 per cent) and
volume delivered increased by 111.6 million L (+138 per cent).

The picture became somewhat brighter in 1984. For that year there was a
23 per cent increase in the number of fires over 1978 but the area burned was
only 0.5 million ha greater (+165 per cent) and the volume of water and retar-
dant delivered increased by 26.2 million L (+32 per cent). Even though the
increase in the number of fire starts was never greater than 31 per cent of
the 1978 total, the extent of areal losses indicated that the frequency of
fire starts (the fire load) must have overtaxed suppression resources.

¥ Hours that were reported to CCFFC are assumed to be hours flown on aerial
attack.
*%*¥This average includes only those hours for which volume data was recorded.
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The actual number of fires fought annually by air tankers was reported by
only some agencies. These fire agencies reported that their air tankers were
dispatched to fight anywhere from 9 to 78 per cent (Table 3) of the total
number of annual fire occurrences in their respective jurisdictions from 1978
to 1982. During this period, Newfoundland and the Northwest Territories made
the most use of air tankers,

Table 3. Per cent of the total number of fires fought by
airtankers by reporting agencies

Agency
Nfld. Que. N.B. Sask. N.W.T.
Year % % % % %
78 35 16 9 29 71
79 78 16 10 35 46
80 68 18 12 30 38
81 32 21 11 33 34
82 Ly 21 13 22 ’ 32

The objective at the outset was to present an overview of trends in the
use of water and retardants in aerial suppression operations, but the agency
summaries did not lend themselves to such a simple analysis. The year to year
variations in the data were probably due to season to season differences in
fire load, fire frequency, location of occurrences, weather parameters, and
different man-up and equipment availability levels.

Due to the abundance of strategically located water bodies suitable for
skimmer use and the prominence of helitankers in suppression operations, all
fire protection agencies east of Saskatchewan, except New Brunswick, relied on
skimmers and, to a much lesser degree, on helitankers to deliver water to
combat their fires. Saskatchewan and the agencies west and north thereof used
either land-based retardant tankers or a combination of skimmer and land-based
aircraft for water and 1long~ and short-term retardant delivery. British
Columbia regularly used retardants and water in their helitanker operations,
but the other western and northern agencies used helitankers predominantly, if
not exclusively, for water delivery, to complement their fixed-wing air tanker
operations.

The Provinces and Territories

Newfoundland used skimmer type air tankers exclusively in their aerial
operations. The disproportionately high volume of water delivered in 1979
suggests that air tankers were used in support of all phases of suppression
(Table 4). The low volume delivered in 1980 was related to the small number
of fire starts (60). These 60 fires represented less than one half their
seven-year average.

The volume delivered in Quebec by skimmers appeared to be governed by
fire starts. The peak year in terms of fire occurrences, hours flown, volume
delivered by air tankers, and area burned (ha) was 1983 (Table 5).
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Nova Scotia's operations evolved from predominatly skimmer use with
supplementary helitanker support, to a predominantly helitanker operation in
recent years (Table 6).

New Brunswick (Table 7) used only land-based fixed wing air tankers.
These aircraft delivered short- and long-term retardants plus varying amounts
of water. Eighty-one per cent of the total volume delivered in New Brunswick
for the seven-year period was made up of short- and long-term retardants.

Small amounts of long-term retardant were used in aerial operations by
Ontario in 1978 and again in 1979 (Table 8), but the most widely used suppres-
sant was water, which was delivered by skimmers and helitankers. The use of
helitankers appeared to be related to the number of fire starts. Presumably
they were pressed into service as and when required.

Small quantities of long term retardants were delivered in Manitoba by
Saskatchewan air tankers under the mutual aid agreement in 1978 and again in
1980 (Table 9), but the provincial skimmers and helitankers fought fires with
water only. The annual volumes transported by skimmers increased signifi-
cantly after 1978 (Table 9). Because there is no indication of the number of
fires actually fought by air tankers, there is no way of knowing whether this
increase was due to the air tankers working in a support role or whether they
were dispatched to a larger number of fires. Incomplete helitanker volume
data precluded any worthwhile conclusions but, from the increase in hours
flown by the helicopters, it can be assumed that the annual volumes delivered
increased accordingly.

Saskatchewan wused skimmers and helitankers exclusively for water
delivery, and land-based aircraft as long-term retardant tankers (Table 10).
The annual volumes of water surpassed the quantity of long-term retardant
deliveries in proportions ranging from approximately 4:1 to 10:1 with a seven
year average of 7:1. The imbalance was likely due to the frequency of fire
occurrences and the proximity of water sources to the majority of fires.
Hours flown and volumes delivered by helitankers increased year by year, with
the largest upsurge being in 1981 when the number of fire starts increased by
2.8 times (177 per cent) compared to 1978, and the volume of water delivered
increased by 97.2 times (9616 per cent).

Alverta's skimmer, land-based, and helitanker data from 1978 to 1979
showed that the ratio of retardant deliveries by land-based air tankers to
water deliveries by skimmers increased from approximately 2:1 to 3:1
(Table 11). Approximately equal volumes of water and retardant were dropped
during the 1980 and 1981 seasons. The 1982 fire season was comparable to 1980
in terms of fire starts and area burned, but the water-to-retardant ratio
increased from 1:1 to 3:1. In terms of areal losses 1983 was a light fire
year, even though the annual number of fires increased approximately 100-fold.
Relative to 1978, the area burned decreased by 5000 ha (65 per cent) and
retardant volume deliveries declined by 50 per cent; however, this figure was
still twice that of water. Fire starts in 1984 (1370) were comparable to the
1980 fire season (1348 fires), but the area burned was 0.6 million ha (88 per
cent) less and volume deliveries decreased by 7.8 million L (44 per cent).
However, the quantity of retardant delivered exceeded water deliveries by 1.2
times. From 1978 to 1982 the output by fixed wing air tankers increased by
nearly six times and by helitankers by almost 22 times. In 1983 the fixed
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wing output decreased to 55 per cent of the 1978 value, only to increase the
following year and exceed 1978 by 7 per cent in response to a 50 per cent
increase in fire starts. There was no helitanker data available for 1983 and
1984, The multi-role characteristics of the rotary-winged aircraft undoubt-
edly enhanced the role of these craft as retardant and water carriers. The
volumes of water delivered by helitankers exceeded the combined water and
retardant volumes delivered by fixed-wing airtankers in 1979, 1980, and 1982.
Essentially 1983 was a year of minor fire activity and relatively low activity
for the suppression organization.

British Columbia relied principally on retardants in their suppression
program and used both land-based air tankers and helitankers to achieve their
goal (Table 12). The small amounts of water applied by skimmers (1979, 1981,
and 1983) were delivered by air tankers providing emergency support. British
Columbia's utilization of helitankers apparently peaked in 1979 (no data for
1980 and 1983) and has since declined markedly in hours flown and volumes
delivered. Retardant deliveries by air tankers peaked at 17.2 million litres
in 1979, followed by 16.9 million litres in 1981. The general trend, though,
was a marked decrease in retardant delivery after 1978.

Yukon Territory was a committed user of retardants in their fixed-wing
operations, and water with their helitankers. Except for the year 1979, the
use of retardant increased markedly over 1978. Fixed-wing air tankers
delivered anywhere from 15 to 35 per cent of the total volume of retardant/
suppressant used annually (Table 13). The use of helitankers in the support
role undoubtedly led to the dropping of large volumes on very few fires. The
numbers indicated a slight increase in dependence on helitankers for aerial
suppression,

Northwest Territories conducted an integrated aerial operation during
1978-80. Skimmers and helitankers delivered water, and fixed-winged air
tankers hauled retardants (Table 14). The use of skimmers was discontinued
with one exception, when a CL-215 worked in that area under a mutual aid
agreement in 1984, Helitankers remained the mainstay, with the annual output
increasing until 1984 when the volume delivered was more than 20 times that of
1978. The use of retardant peaked in 1980 and the annual volume continued to
decline thereafter. In 1978, 17 per cent of the volume used in aerial
suppression was delivered by helitankers but by 1984 their output had
increased to 85 per cent, basically a reversal of delivery proportions for
fixed-wing to rotary-wing.

Retardant use was primarily concentrated in western and northern Canada.
Therefore, in order to make allowances in the analysis for different aerial
attack philosophies and techniques employed by fire suppression agencies,
Canada was zoned into east and west using the Manitoba/Saskatchewan border as
the demarcation line. All agencies in the eastern portion, except New
Brunswick, relied primarily on skimmer air tankers and used water as the
suppressing agent. New Brunswick used land-based air tankers exclusively to
deliver water and short- and long—=term retardants. In Manitoba, Ontario, and
Nova Scotia, the skimmers were supplemented by helitankers., Actually, in Nova
Scotia the trend in the latter years was a shift to a nearly total helitanker
suppression system.
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The western portion was made up of the Yukon and Northwest Territories
and the three western provinces. Skimmers and helitankers were the primary
water delivery vehicles and land-based air tankers were dedicated, for the
most part, to long-term retardant delivery. In the Yukon, all water deliver-
ies were made by helitankers but in British Columbia, helitankers were used
for retardant delivery to supplement their fixed-wing fleet.

Although the average number of fires over the seven-year period was
similar for both east and west, it is apparent that area burned, hours flown,
and volumes delivered were quite different (Figure 1). Areal losses were
substantially greater in the west, as were the number of hours flown by fixed-
and-rotary winged aircraft, but the volume of suppressants/retardants
delivered was less. The dominance of skimmers operating on very short turn-
around times was no doubt responsible for the high output in the east. Hours
flown by both fixed-wing and rotary-wing air tankers in the west was substan-
tially higher, but the volume delivered was lower, Taking volumes delivered
and dividing by hours flown by each type of land-based air tanker as recorded
in the respective agency reports and dividing this by the payload of each type
of air tanker, resulted in load numbers that were consistently less than one
load per hour. This was presumably due to the fact that land-based air
tankers were committed to fly out to the fire from a given base, deliver their
load, and return to a fixed base for reloading. Hours flown may also have
included ferry and training hours. Helitanker hours flown in the west were
significantly higher than those flown in the east. Much of the volume data
was not recorded so it was not possible to draw any firm conclusions regarding
the general worth of the helitanker as a fire bomber. One interesting obser-
vation was that in those years when large areas were burned, the number of
flying hours for helitankers rose accordingly.

The Canada-wide annual delivery summaries for fixed wing air tankers
showed that the proportion of water to retardant was in the range of 3:1 in
1978, 1979, and 1981, 6:1 in 1980, and 5:1 in 1982 and 1984. In 1983 the
proportion of water to retardant rose to 17:1 due to the much higher occur-
rence of fires in those areas of the country where water was the prime fire
suppressing agent.

Annual deliveries of water and retardant by skimmer air tankers ranged
from T4 to 94 per cent of the total volumes delivered by fixed-wing air
tankers and from 54 to 82 per cent of all types of aerial delivery. These
high proportions can be explained by the fact that five of the 11 fire protec-
tion agencies operated in regions where suitable water sources existed over
vast portions of their jurisdictions. Consequently, in these =zones they
relied entirely on skimmer air tankers. In contrast, the agencies in the
western zone capitalized on the use of skimmers to complement their land-based
operations.

Annual helitanker delivery summaries showed that the water to retardant
ratios were: 1978, 1:1; 1979, 7:1; 1980, no data; 1981, 38:1; 1982, 92:1;
1983, no data; and 1984, 8:1. British Columbia was the only agency which used
retardants in conjunction with helitankers regularly, so the high water to
retardant ratio was no surprise; however, had all helitanker drop data been
recorded, the water portion of the ratios would have been much greater.
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It was apparent (Figure 2) that even though the average number of fires
per year was in the range of 9000 there has been a steady decline since 1980
in hectares burned. 1980 was the peak year in terms of hectares burned. The
extraordinarily high areal losses were due to the flammability of forest fuels
and the inability of suppression forces to contain some fires during the
initial burning period.

The greatest increase in volume of water delivered occurred in 1983
(Figure 3) and this was presumably due to the fact that nearly 2000 more fires
occurred in the eastern portion of Canada where the agencies, except New
Brunswick, relied solely on water as their suppressing agent. In general,
water deliveries increased in all years relative to 1978 and the increases
would have been even greater had all volume data been recorded. During those
years for which helitanker retardant data are recorded, a lower volume of
retardant was delivered for the subsequent years following 1978 even though
the annual number of fire occurrences was higher (Figure 4). The quantity in
litres per hour of flying time delivered by skimmer and land-based air tankers
(Figure 5) declined for retardant tankers and increased for skimmers. Based
on litres per hour, the volume delivered by land-based airtankers seldom
exceeded 1 load per hour irrespective of tanker type or size.

CONCLUSIONS

The data appeared to indicate that each agency used the type of aerial tool
that it deemed best suited for its particular operation.

During the period under review Newfoundland, Quebec, New Brunswick,
British Columbia, and the Yukon Territory had the only protection agencies
which maintained a consistent aerial forest fire suppression approach. The
other agencies, while fairly consistent in the use of fixed wing air tankers,
appeared to be involving more helitankers as their fire 1load increased.
Increased use of helitankers was primarily in aerial support to ground crews,
rather than in initial aerial attack, but they were also used for water
delivery in fire suppression. This increased use of helitankers in forest
fires did not appear to have much impact in reducing the area burned. Water
volumes delivered by skimmers were on the increase, while the quantity of
retardants delivered by ‘land-based airtankers and helitankers declined
compared to the base year 1978.

Few agencies indicated the proportion of total number of fires fought by
aerial tankers, but the available data seemed to indicate that those agencies
which had the resources to cope with multiple fire starts and whose strategy
was rapid initial attack to reach the fires while they were still small, had
the best chance of containing fires.

The annual number of hours flown by agencies on control missions was
dictated by fire occurrences. It seems reasonable to conclude that air
tankers were spending less time on campaign fires.

As more CL-215s are delivered to the various agencies an even more
pronounced increase in the use of water will be apparent.
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Figure 2. Number of fires and area burned annually for years 1978 to 1984.
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Figure 3. Changes in volumes delivered by fixed-wing air tankers
for the years 1979-84 relative to 1978.
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Figure 4. Changes in volumes delivered by rotary-winged air tankers
for the years 1978-84 relative to 1978.
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