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AVALANCHE TNVOLVEMENTS IN CANADA

WINTER 1680 - 1981

The Avalanche Cettre of the Nationmal Research Council received reports of
24 incidents in the winter of 1980 - 1981 either when persons were involved in
avalanches or when property was damaged:

The incidents. ¢an be bréken down as follows:

Skiers in a ski area 8 reports
Back country skiers 10 reports
Mountain climbers on foot l report
Personnel of industrial opérations 2 reports
Vehicles on roads 2 reports
Buildings damaged 1 report

TOTAL 24 reports

Of these incidents 17 dccurred iw the Rocky Mountainsg, 3 in the Celumbia
Mountains, and 2 in the Coast Mountains.

" The involvements with avalanches can be stratified as follows:

24 persons. were caught by avalanches but remained at the surface;
14 pcrscns.werEfpartially'buried, which means a part of the body was
visible on the surface when the avalanche stopped;
17 persons weére completely buried;
2 vehicles were partially buried;

L building was damaged.

_ 0f the pérsons that were cdught, partially buried, or tomplétely buried,
9 were killed and 4 sustained injuries.

All tHe accidents which resulted in fatalities involved skiers and ¢limbers
in thé back country.

On February 21 an avalanche swept a skier into a water hole at Twin Falls in
Yoho National Park. The body was wvecovered 24°hours later by an organized rescue
party in about 1 m deép water under 6 m:deep avalanche snow.

On February 22 ar Mount Thompson in Banff Rational Park two climber-skieérs
triggered dn dvalanche which buried them tompletely. They were found 23 hours.
later by & dog used by an organized rescué party. The dog took only five minutes
to locats both victims under 1 m to 1.5 m deep snow.




On February 22 two skiers triggered an avalanche at Bourgeau LaKe in Banff
National Park. One skier was partiélly buried and survived, !ut the other omne
was buried 1 m deep and was found by probing by an organized ¥escue party five
hours after rhe accident. ' ' '

On February 23 three fatalities occurréd in the Purcell Mountaihs. All
three skiers were completely buried but were Fecovered with the aid of trans-
ceivers within 1Q to 20 minutes after burial. In spité of the short burial time
they were pronounced dead at the scenes

On April 2 two climbers .on foot releaséd a slab -avalanche at Mount Stephen
in Yoho National Park, The avalanché carvried thém over ¢liffs and icefalls, and
carried one of the persons over a verticdl distance of 300 m and the éther one
over BOQ m.- Neither climber survived the fall.

The only property damage veported was to the Conrad Kain Hut in Bugaboo
Provincial Park. An avaldnéhe—-ocecurrence date unknown--had broken the front
wall of the hut.

The weather of the winter of 1980 -~ 1981 in Westernn Canada had two character-
istic features: the temperature was above adverage, and most of the precipiration
fell in concenttrated perieds in Décembér, mid-February, and April with long, dry
periods in between. The result of the warm weather was a low amount of stiowfall
at the low elevations resulting: in few and genérally 'small avalanches on roads.
The low avalanche activity in the valleys is reflected in the low numbers of
damaged structures and accidents on roads.

Mcost accidents can be relatéed to high instabiliriés when new snéw had been
‘deposited on snow surfaces that were subjected to extreme metamorphism during
previous periods of clear weather. The most significant such situation was ¢b-
‘served between February 13 and 21 when hedvy snowfall occurred after a long period
of dry weather. The snowpack remained unstable for several days afrer the end of
the storm, which is reflected in the accidents with seriocus consequences which
eccurred during February 21 - 23.

We wish to thank all thosz who have submitted reports of avalanche invelvements.
It is expected that statistics like these will draw atteritioh to avalanche dangers.

MEETING OF TFHE -STAFF OF

AVALANCHE SAFETY OPERATIONS

On May 5 and 6, 1981 the senior field personnel of avalanche safety operations
in Western Canada met in Banff for discuésions of miutual problems. The meeting was
attended by 54 persons representing ski aveéas, highway operations, mountain guiding.
operations, helicopter skiing operations, national and provincial péarks, and infor-
mation services. '




The formation of an asscciatien and an avalanche centre was the principal
_tqpic pf discussion. Those in attendance elected a steering.commi;tae and .
assigned to it the task of drafting a constitution and bylaws, having them
approved by the authorities, and call a first membership meeting. The members
of the steering committee are: Peter Schaerer, Walter Schleiss, Willi Pfisterer,
Lloyd Gallagher, Herbert Blever, Chris Stethem, Geoff Freer, Roger McCarthy, -and
Je¢ff Boyd. The objectlves of the association were defined as follows: to _
exchange technical information; te set standards for operations, the members of
the association, and education; to crganize prOfESSlOnal avalanche courses; to
promote public awareness programs. The assocciation might .also initiate the for—
mation of an avalanche information centre in future years.

Acrive members of the association would be individuals who are involved in
avalanche related activities on @ full-timé basis. Othér persons who are not in-
vélved in avalanche work on & full-fime basgis or répresent other interest groups
woutld be invited to join as associate members.

Changes to the guidelines for making observations of the weather, snowpack
and avalanche occurrences were also approved at the meeting. An extensive dis-
cussioen of the classification of avalanche sizes revealed that each classification
has applicability and it would be difficult to find a universal system serving all
the needs. 1t was decided to recommend the Canadian system which describes the
avalanuhes according to their destructive potential and to supplement the ‘infor-
mation about each avalanche with the amount .of snow moved relative to the potential
Qf the terrain.

The guidelines for observations have been submitted for publication, but it
would be optimistic to expect them to be available in print before the coming
winter.

A working group was formed under the direction of Peter Fuhrmann with the
rask of srandardizing and co-ordinating the electronic data storage and retrieval
of observations of the weather, snowpack, and avalanche occurrences.

Helicopter skiing operators and others expressed a need for an exchangé of
informaticn with other operations about the weather and snow stability on a real—
time b351q. The information is needed in particular when the weather does not
permit flying te high aleitudes. In such situations the guides often lose contact
with the development of the snow stab111ty. Jeff Boyd has assumed the task of
investigating the fea51b111ty of an 1nformat10n exchange system.

The case histories of the fatal.avalanche accidents in Canada of this past
winter were presented. Concern was expressed about the confidentiality of accident
reports, and it was vecommended that a detailed reporting form should be completed
mainly for rhe recerds of those involved in the accident and bie submitted to the
National Research Council on a voluntary basis only.
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AVALANCHE COURSES

In the witniter of 1980 — 1981 thé following operational courses were held
joint ¥y by the British Columbia Institute of Technology and the Natiohal Research
Councilry

Number of Participants

Registered. Passed

December 1 = 3; Greston; Transportation and
Industry 1 22 22
December }5 - 193 Creston; Transportation and \ _
Industry 1 24 24
December 6 ~ 12; Whistler; Ski Guiding 1 26 22
January 4 - 10; Creston; Ski Guiding 1 19 119
January 12 = 18; Creston; Ski Guiding 1 25 25
‘January 12 — 18; Jasper; Ski Areas 1 23 23
February 22 — 28; Nelson; Ski Areas 1 19 19

December 8 =~ 12; Creston; Transportation and
Industry 2 17 17
December 14 — 203 Golden; Ski Guiding 2 16 14
Jantuary 24 - 31; Whistler; Ski Areas 2 16 11

December 1 - 3; Rogers Pass; Refresher for

Guides 9 8

February 11 - 13; Lake Louises Refresher for
Park Wardens 11 11
Total number of participants . } 227 215

These courses were intended for personnel engaged in avalanche safety
operations, but were attended by a great number of students whe had no professional
intérest. Many participants expressed the wish for week-loug courses that would
concéntrate on the needs of the private back country travellers rather than the
professional guide. At a meeting of avalanche course instructors on May 4, 1981,
it was decided that such courses should be organized by private industry rather
than by B.G.I.T.

The staff who has organized the B.C.IWT.IN;R,C. courses in the past plans to
draft guidelines of the objectives and the standards of the courses for private
snow travellers.
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AVALANCHE DOGS

Presently no special traiiing and examinatiou for private avalanche dogs
and. their masters is available iu Canada, but seveéral dog owners are interested
in training and using their dogs for avalanche work. 1In order to meet this need
dn -avalanche dog Course is planned for the winter of 1981 -~ 1982. ALl thoae
‘wishing te attend the course should contdct either Art Twomey, P.0. Box 11,
KIMBERLEY, B.C., VIA 2Y3, telephone {604) 422-3270; Rod Pendlebury, P.0. Box 364,
FERNIE, B.C., VOB IMO; or Lloyd Gallagher, Kananaskis Park, Box 32, CANMORE,
Alherta, TOL OMO, telephone (403) 678-5508. PrereqULSlte.fcr.attending the
coutrse 15 that the dog is already trainéd in obedience.

BSROW WARS IN THE NATIONAL PARKS OF CANADA

Have you see -the film "Rogers Pass"? In one scene the then B.C. nghways
Minister pounds his. desk and says in his most authoritative voice, “That's
where we're going', meaning the Trans-Canada Highway would be built over Rogers
Pass. This decision launched Parks Caznada into "Snow Wars".

In 1956 the first troops, led by Noel Gardner and Peter Schaerer, advanced
to the battleground. The enemy was obderved, measured, weighed, sheared, skied,
‘évaluated, and shot at, so that by 1962, when the hlghway opened the advance
guards of the human race were ready to defend théir intrusive spearhead against
the repossessive eéfforts of mother nature.

The war still rages on. Not every battle is won, but the new troops, led
by Fred and Walter Schleiss, and .assistéd by modern science and technology are.
winning.

Forty-three and one-half (43.5) km of highway are controlled and there are
95 avalanche paths wheré avalaiches can hit the Trans-Canada Highway, the Capadian
Pacific Railway, or both.

The forecdsting team consists of twe forecasters, two observers, and five
assistants who have an elaborate data collecting system ar their disposal. Fully
equipped observation sites manned 24 hours per day are at Rogers Pass (1310 m)
and Mt. Fidelity (1905 m}, where regular &now and weather readings are taken daily
at 7 a.m. and 4 p.m. and interval readings are taken when required. Telemetry
staticns McDonald Shoulder (1900 m), Hermit Hut (1900 m} and Round Hill (2110 m)
send air temperature, humidity, wind speed and direction continuously to Rogers
Pass Centre. Snow profiles and weekly weather observations are taken at M.
Abbott (2100 m) and other field readings as required.

The mountain weather forecast is received twice daily from the Pacific Weather
Centre at Vancouver. With all this information on hand, the quecasters A55@55
the avalanche hazard. 1If the hazard to the highway becomes a distinct possibility,
a yellow warning form is issued, which puts all resources .on standby. Motorists
are warnéd ‘at the Park entrances. If the hazard becomes acute, a red action form
is igsued and the highway will be closed, usually in sectiouns. The snowpack is
stabilized with a 105 mm Howitzer, opevated by a platoonm 6f the Cdnadian. Forces.
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These Snow Wars of Rogers P@ss_spilied over to the Hatiomal Parks in the
Rotky Mountains -in the years after 1960.

The access road to the Sunshine ski area near Banff crosses 14 avalanche
‘paths over a distance of 12 km. After using mortars for avalanche control with
moderate success, bombing from helicopters and preplaced, remotely controlled
explosive cHarges were adopted.

Tohtrol medsures used at the Sunshine Ski Area are: permanent closures,
foot. packing, ski stabilizatioen, hand charges; a mobile avalauncher, and occasionally
‘helicopter bombing. The ski area is expanding and therefore will require more
QXtensiye-COntnol in the future. At the present fime the avalanche control of
the Sunshine Ski Area and the rpad is carried out by the park wardens who have
a study plot at Sunshine (2200 m). Regular snow and weather readlngs are taken
at 8 a.m. and 3 p.m. daily. Future plans are for & telemetry station at the 2700 m
level for temperature, humidity, wind, and precipitation readings.

The Banff - Windermere Parkway is sub;ected to -avalanches by 14 paths.
Control methods used are closure of the highway and bombing from helicopters.
Future plans may 1ncludg relocation of the highway te avoeid avalanche paths. The
eontrol job is handled by two park wardens who have available a study plot at
Marble Canyon (1460 m) where snow and weather readings are taken every 2& hours.
at 8 d.m. These are suppleménted by shear tests, short profiles, and weekly
readings near the Mt. Agsiniboine lookout (1280 m}.

In Yoho National Park the Trans-Canada Highway is exposed to four Mt. Bosworth
avalanche paths over a distance of 1 km. Two park wardens look after this problem.
& study plot at 1600 m provides readings twice daily at 8 a.m. and 4 p.m. In
addition to the Bosworth readings and profiles, snow profiles are taken at Lake
O'Hara and Little Yoho Valley for a general hazard forecast for back country
users. Gontrol méasures used are similar to those used in Rogers Pass: a yellow
warning form and & red action form are issued, and the snowpack is stabilized by
helicopter bombing. In the future, the use of some preplanted charges in the
avalanche starting zones is planned.

‘The Mt. Norquay Ski Area near Banff is patrolled by twe park wardens. Con-
trol measurés used are permanent closures, foot packing, hand charges, and heli-
copter bombing.

Lake Louise is the largest ski area in the National Parks. The avalanche
contiol is carried out by seven:park wardens assisted by three professional ski
patrollers. GControl measures used include pérmanent closures, ski stablli?atlon,
foot packing, hand charges, five fixed and one mobile avalaunchers, and -occasion—
ally bombitig from a Helicepter. Snow and weather readings are raken daily at
7:30 a.m. and 4 p.m. at the Temple study plot .at the 2000 m level. A telemetry
station on Mt. Whitéhorn sends ‘air temperdture, hHumidity, wind speed and direction
continuously to the control office at Temple. Snowpack profiles are taken om
various other sites. The mountain weather forecast is received from Edmonten
twice daily. The future plans include a computerized data storage_and retrieval
system with the. ultimate aim of a computer assisted hazard evaluation in co-operation
with the avalanche control staff at Sunshiné and some outside agenciess
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The Tcefields Parkway from lLake Louise to Saskatchewan River (rossing, a
distance of 72 km, has 11 avalanche paths. Control measures used are road
closures, avalauncher f£or the lower targets, and helicoprer bombing for the high
triggers. Two sites are loaded with preplanted charges. Profiles and readings
are taken weekly at Bow Summit (2100 m). These readings are also used for the
back country hazard awdreness program. The Lake Louise team is in charge of the
parkway Eorecast and control. '

Forty avalanche: parhs empty onto the northern part of the Icefields Parkway
between Saskatchewan Crossing and Sunwapta Pass. This 57 knm long section is main-
tained by Jasper National Park with four wardens loocking after the avalanche con-
trol. A study plot is located at Parkers Ridge (2033 m), where snow and weather
readings are taken at 8 a.m. every day and profiles done bi-weekly. Additional
snow readings and profiles are taken as tequired at Camp Coleman (1530 m). Con-
t¥ol measures used inclyude road closures, application of hand charges for back
slopes, firing of a mobile avalauncher for low targets, and a 105 recoilless
rifle for high targets. The future plans include the updating of the- avalanche
atlas and the establishment of a telemetry station for wind, precipitation, and
humidity on Parkers Ridge.

At  the Marmot Basin Ski Area mear Jasper four park wardens assisted by two
professional ski patrollers are in chargé of avalanche hazard forecasting and
control using permdnent cldsures, foot packing, ski stabilization, hand charges,
two fixed and one mobile avalaunchers, and one fixed 105 recoilless rifle. The
main study plot is at 1891 m elevation and additional regular snow readings are
taken at 1100 m and 1654 m. Reading time is '8 a.m. daily and the mountain weather
forecast is receiveéd twice daily from Edmonton. The future plans depend on area
devélopment but, for tow, -the éxigting system will be maintained and upgraded.

The Maligné Road in Jasper Natioral Park is subjected to 26 avalanche paths
over a distance of 24 km. The road being designated with a low prierity is closed
when an avalanche hazard arises. Oune park warden on a part—time bagis evaluates
the situation. Daily snew and weather readlngs are taken at Maligne Lake (1673 m)
and -snow readings are taken 4t Medicine Lake (1400 m), Bald Hills Road (1800 m),
and on the Bald Hills {2100 m).

These are the Snow Wars of Parks Canada. Beside conducting them, the parks
staff is dlso heavily involvéd in public awareness programs and rescue, but that
is a story for anccher day.

Willi PFistferer
Alpine Specialist
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PUBLICATIONS

Ficzharris, B. B. Freguency and Climatology of Major Avalanches at Rogérs
Pass, 1909 to 1977. National Research Council of Ganada, Divigion of
Building Research Paper No. 936; Publication NRCC 19020. January 1981,
84 p., 28 Figures.

A seventy~year record has been compiled of the number and mass of avalanches
and the length of railway covered by avalanches -at the Canadian Pacific Railway
at Regers Pass, British Lolumb1a. The. data showed only weak periodicities of
avalanche activity. Several frequency distributions were analyzed for fit of the
data, and the Gumbel method found appropriate for short return periods, but the
sample period was toc short to make conclusions with respect to. probable maximum
events. The weather before and during intense periods of avalanche dctivity was
investigakted and two different civeulatien patterns responsible for frequent
avalanches were defined:

Copies of the publication may be obtained by mailing $4.50 (money order or
cheque, made payable ro the Receiver General of Canada, credit N.R.C. ) to
Publications Sales, Natlonal Research Council, OTTAWA, Ontario, KlA ORﬁ_

Gray, D. M., Male, D. H, ed. Handbook of Snow: Principles, Processes and
Applications. Pergamon of Canada Ltd., Willowdale, Ontario, 1981.

The book contains information concerniung snow and snow problems of interest
to those practicipg in applied sciences, for example, engineering, dgriculture,
geography, and meteorclopy. The individual chapters have been wriften by
scientists and engineers working on snow problems in Canada and the Uniced States.

The material has been organized inte Four parts. In Part I, on the environment,
the material stresses the impact and interaction of smow with. livimg things, :
climare, and agricultore. In Part I1, omn snowfall and snowcover, a chmprehénsive
review of the phenomenological aspecrs of snow during its formation, drifting,
and ablation is given, as well as a compilation of physics and physical properties.
This Part, although probably of most interest to dcademics in the matural sciencés,
provides the background material an which snow management principles are founded.

In additien, Part 11 presents information ¢n snow measurement and the spécial

cases of avalanches, snow, and ize on lakes. Parc 1i1, on -engineering, emphasizes
practical applivations in which design criteria and methods of smow and iée control
are presented. TIn Part IV, the recreational aspects of smow are discussed, in par-
rigular, skiing and the mechanics of gnow skis,

The scope of the book does not allow detailed discussions of all the aspects
of snow that are presented. An effort hds been made to .compensate. in part for this
dieficiency by including a reasonably complete list of references with edeh chapter.
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Because of a considerable lag between the time when the individual chapters
were written and the date of publication the book does not contain all the infor-
mation that has become available since 1977.

The book contains about 800 pages. It will be on sale in the autumn of
1981 and may be ordered through local book stores. The estimated price is $65.00
for a hardcover copy and $25.00 for a paperback copy.

Forum Davos: Skiing and Safety III. Proceedings of an international symposium,
September 12 - 14, 1979 at Davos, Switzerland. Buckdruckerei Davos AG,
Davos, Switzerland, 1979; 240 p.

The publication contains the papers, discussions, and conclusions of a con-
ference concerned with avalanche safety in skiing.

The book is divided into two parts: 1) preventive and rescue measures;
2) medical aspects. The first part contains papers that describe avalanche safety
measures in ski areas and discuss search methods. 1In the second part the causes
of death of people buried in avalanches and survival methods for recovered victims
are discussed. The publication is a valuable summary of the state of the art of
avalanche search and rescue.

The papers and discussions were written either in German, English, or French
without translations or abstracts in the other languages. Most of the contri-
butions that apply to the practical person are in German.

Symposium on Snow in Motion, August 12 - 17, 1979 at Fort Collins, Colorado.
Journal of Glacioclogy, Volume 26, No. 94, 1980, 527 p., published by the
International Glaciological Society, Lensfield Road, Cambridge, CB2 lER,
England.

The proceedings of the Symposium were published as a volume of the Journal of
Glaciology. The topics of the 51 papers contained in the publication cover ava-
lanche hazard forecasting; modelling of the motion of avalanches with calculation
of runout distances; zoning techniques and policies; descriptions of avalanche
activity in Iceland, China, Scotland, U.S.A., and Canada; education; fracture
mechanics of snow; snow metamorphism; studies of snow drifting; and snow drift
control.
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