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August 28, 2009
CG25309.B

Alberta Transportation
2" Floor, 803 Manning Road NE
Calgary, AB T2E 7M8

Attn: Mr. Ross Dickson

Re: Southern Region Geohazard Assessment Program
Highway 742:02 — August 2004 Debris Flow Site
2009 Annual Inspection Report

This letter updates the previous assessment of the August 2004 debris flow site around Km 4.9
of Highway 742:02 (kilometre reference measured southbound from the junction between
Highway 742 and Three Sisters Parkway in Canmore, AB).

BACKGROUND

This site was previously assessed as part of the 2007/2008 geohazards review of the
Highway 742 corridor'. The previous assessment recommended confirming the location of the
August 2004 debris flow as well as a more detailed field inspection of the drainage courses
crossing the highway in this area that might be prone to debris flows.

JUNE 2009 OBSERVATIONS

The location of the August 2004 debris flow was confirmed to Alberta Transportation (AT) and
AMEC by Mr. George Field, Public Safety Specialist for Kananaskis Country with the Parks
Division of Alberta Tourism, Parks and Recreation during a joint AT, AMEC and Parks Division
field review of this segment of the highway on June 11, 2009. The August 2004 debris flow
crossed the highway at the following location:

e Latitude 51.079710 N, Longitude 115.407780 W.
e UTM coordinates Easting 611531, Northing 5659895 (Zone 11).

This location is illustrated on Figure 1, attached.

! See Appendix A section re. “~Km 5.4 (?) Debris Flow” in AMEC report “Geohazards Review, Highway
742 and Highway 940 Corridors, Southwestern Alberta”, submitted to AT on April 8, 2009, AT Consulting
Services Agreement CE044/04, AMEC project number CG25262.
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This location is approximately 4.9 km southbound along the highway from the junction between
Highway 742 and Three Sisters Parkway in Canmore, AB. Therefore, “~Km 5.4(?)" location
referenced in the April 2009 report on the Highway 742 corridor geohazards review is revised to
“Km 4.9” as listed in this report.

The Parks Division also noted that a rockfall originating from the uppermost slopes of Mount
Rundle in this area deposited several boulder-sized rocks on the highway around this location in
2006. Please refer to the 2009 annual inspection report regarding the rockfall hazard along this
segment of the highway for further information?.

ASSESSMENT

The more detailed field inspection of the drainage courses was not performed while at site on
June 11, 2009 because the AT and AMEC personnel were scheduled to perform joint site
inspections in other areas later that day and there was not time available on that day to remain
at the Highway 742 site. Therefore, the assessment of the debris flow hazard at this site from
the April 2009 report on the Highway 742 corridor geohazards review has not yet been
updated.

This site is also within a snow avalanche runout zone below source areas on the upper slopes
of the East End of Rundle avalanche area®.

RISK LEVEL

The recommended Risk Level for the August 2004 debris flow site based on AT'’s debris flow
risk matrix, is as follows:

e Probability Factor of 7 because a debris flow has occurred at the site in the historic past.
o Consequence Factor of 6 because the August 2004 debris flow resulted in a complete
closure of the road while maintenance crews used heavy equipment to clear the

roadway.

Therefore, the recommended Risk Level for this site is 42. This is unchanged from the
April 2009 report on the Highway 742 corridor geohazards review.

2 AMEC report “Southern Region Geohazard Assessment Program, Highway 742:02 Rockfall Areas,
Between ~Km 4.8 and 6.1, June 2009 Inspection Report”, submitted to AT August 28, 2009, AT
Consulting Services Agreement no. CE061/08, AMEC project number CG25309.B.

¥ AMEC report “Southern Region Geohazard Assessment Program, Highway 742:02 Avalanche Areas,
2009 Annual Inspection Report”, submitted to AT July 8, 2009, AT Consulting Services Agreement no.
CE061/08, AMEC project number CG25309.B.
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As noted in the April 2009 report, a more accurate Probability Factor for this site may be 5 or
less (and the Risk Level therefore 30 or less), if a debris flow can be rationalized as being at
most a “remote probability”. The Probability Factor for this site can be clarified after the
recommended field inspection of the drainage courses that cross the highway in this area (see
below).

RECOMMENDATIONS

AMEC recommends that the previously-recommended field inspection of the drainage course
above the August 2004 debris flow site and other drainage courses crossing the highway in this
area be performed in order to assess the potential for further debris flows impacting the
highway. When this inspection is completed it may be possible to reduce the Risk Level for this
site, as discussed above. If this inspection is not completed, the currently recommended Risk
Level of 42 will be maintained.
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CLOSURE

This report has been prepared for the exclusive use of Alberta Transportation for the specific
project described herein. Any use which a third party makes of this report, or any reliance on or
decisions to be made based on it are the responsibility of such third parties. AMEC Earth &
Environmental, a division of AMEC Americas Limited, cannot accept responsibility for such
damages, if any, suffered by any third party as a result of decisions made or actions based on
this report. This report has been prepared in accordance with accepted geotechnical
engineering practices. No other warranty, expressed or implied, is made.

We trust that this meets your needs at this time. Please contact the undersigned if you have any
guestions or require any further information.

Respectfully Submitted,

AMEC Earth & Environmental,
a division of AMEC Americas Limited

Andrew Bidwell, M.Eng., P.Eng.
Associate Geological Engineer

APEGGA Permit to Practice No. P-04546
Reviewed by:
Pete Barlow, M.Sc., P.Eng.

Principal Geotechnical Engineer

Attachments: Figure 1
AT Debris Flow Risk Matrix
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Geohazards Review — Highway 742 Sites
Grassi Lakes Area
CG25262

April 2009

~Km 5.4 (?) Debris Flow

August 2004 Debris Flow

AMEC understands that a debris flow blocked the highway at a location around Km 5.4
on August 14 or 15, 2004 and that the highway was closed for several days while the
maintenance contractor used heavy equipment to clear the debris from the road. The
exact location of the debris flow is not known. The approximate Km 5.4 site location is
based on an anecdotal report that the site was roughly three-quarters of the way uphill
towards Km 6.1 from the end of the pavement at Km 3.3. There are no photographic
records of the August 2004 debris flow in AT's files. It is understood that the

August 2004 debris flow is the only debris flow on record for this site.

No drainage channels that appear prone to debris flows were noted during the 2008 site
inspections. However, there are several steep drainage courses extending across the
highway in this area that could generate debris flows during or shortly after high intensity
rainfall events if there is a sufficient volume of debris along the channel.

Assessment

Given that there are no other records of debris flows occurring and that the likely site of
the August 2004 debris flow was not evident during the 2008 inspections, it is possible
that debris flows occur very infrequently at this site. This suggests that the rate of debris
accumulation along the drainage channel in question is very slow. If the 2004 debris
flow “cleaned out” a large volume of debris from the upper reaches of the channel, it may
be quite some time before a sufficient volume of new debris accumulates along the
channel and could be triggered to form a debris flow.

The August 2004 data from the Banff climate station shows that the daily precipitation
totals for August 14 and 15, 2004 were 2.8 and 2 mm, respectively. Neither of these
daily totals are especially high and they are less than the daily totals for August 4, 2004
(7.6 mm), August 7, 2004 (14.4 mm). Given the steep, rocky slopes above the highway
it is unlikely that runoff along the debris flow channel following high rainfalls at this site in
the days prior to the August 14 or 15, 2004 debris flow could have been impounded
behind a debris dam along the channel before being triggered to overtop and fail such a
dam by a high-intensity rain storm on August 14 or 15, 2004. Therefore, this suggests
that the trigger for the August 14 or 15, 2004 debris flow was a localized, high-intensity
rain storm that was not detected at the Banff climate station. This would be similar to the
description in Cullum-Kenyon et al (2003) of a similarly localized rainstorm that triggered
a debris flow along Five Mile Creek a short distance west of Banff, AB
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Risk Level

The recommended Risk Level with respect to debris flows in this area (given that the
exact location of the August 2004 debris flow has not been confirmed), based on AT’s
debris flow risk matrix, is as follows:

e Probability Factor of 7 because a debris flow has occurred at the site in the
historic past.

o Consequence Factor of 6 because the August 2004 debris flow resulted in a
complete closure of the road while maintenance crews used heavy equipment to
clear the roadway.

Therefore, the recommended Risk Level for this site is 42.

A more accurate Probability Factor for this site may be 5 or less (and the Risk Level
therefore 30 or less), if a debris flow can be rationalized as being at most a “remote
probability”. The Probability Factor for this site can be clarified after the recommended
2009 field inspection (see below).

Recommendations

It is recommended that a more detailed field inspection of the drainage courses crossing
the highway in this area be performed in order to try to identify the site of the

August 2004 debris flow and/or other drainage courses in this area that might be prone
to future debris flows. This inspection can be done in conjunction with the
recommended spring and summer 2009 inspections of the Goat Pond, South Fan site
described later in this appendix.

Meanwhile, a practical approach would be to treat any debris flows onto the highway as
an immediate priority maintenance task. If the highway becomes blocked by debris, a
lengthy detour via Highway 40 is possible.

Depending on the observations from the 2009 inspection, a study of historic aerial
photographs of this site may be useful in estimating the frequency of debris flows in this
area and identify any changes on the slope upstream of the highway that may make this
site prone to significant debris flows in the future. The installation of a rainfall gauge with
a datalogger to record hourly precipitation amounts would be of interest in a longer-term
research effort into debris flow activity along this drainage channel.
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