


City of Red Deer c/o Al-Terra Engineering Ltd. Project RD1719
Proposed Sewer Trunks Project - DRAFT FOR DISCUSSION November 2005
Red Deer, AB Page 9 of 18

With the exception of the old scarp area, the stability of the slope is governed by shallow surficial
slumping in the colluvial deposits. The FS against deep failure was generally over 1.0 under
adverse groundwater conditions and generally over 2.9 under the existing conditions due to the
relatively flat 5H:1V slope. In general, shallow surficial failures of localized steeper or poorly
vegetated areas are expected to govern the stability of the lower slope. Surficial stability is affected
by increases in surface moisture content which are often caused by poor drainage or loss of
vegetation cover coupled with above average precipitation or snow-melt.

Results of the slope stability analysis indicate that the long term FS for the old scarp area with the
1.5 to 2H:1V in the upper portion of the present slope would not be stable if surficial cohesive
strength were to lost through wetting or loss of vegetation. Under normal conditions this old scarp
area is considered to be marginally stable. The area of most concern is located on the City
property west of the existing crest. '

7.0 DISCUSSION AND RECOMMENDATIONS

Based on correspondence with Al-Terra, the trunk mains on the upland area west of the slope crest
(in the vicinity of BH33) are proposed to be about 8 to 9 m below the existing grade. From this
point the trunk mains head down the river valley escarpment at a slope of about 8.5 percent for a
distance of 290 m. The following sections have assumed that the top of main elevation in the
vicinity of BH33 is about 870 m (i.e. 8 m installation depth) and at a distance of about 290 m (i.e.
Station 286 m) the elevation will be about 845.7 m. The approximated trunk main profile is shown
on the four typical configurations used for the stability analysis which are provided in Appendix B.
Based on this trunk main profile, it is noted that the services may exit the slope face at an elevation
about 2 m above the toe of slope elevation.

Ideally, the trunk main profiles should be below potential slip failure surfaces, however, this
condition may be difficult to achieved due to other design restrictions and requirements associated
with the project. It is also noted from the figures contained within Appendix B, that the proposed
trunk profile may infringe on a potential upper slip failure surface near the slope crest area (about
Station 80 m) and will likely intercept a potential lower slip failure surface near the toe of the slope
(from about Station 200 m to Station 240 m). The upper potential slip failure surface has a
calculated FS = 2.2 and FS = 0.9, for the existing and assumed high groundwater conditions
respectively, so the risk associated with this slip failure surface adversely impacting the trunk is
considered low. However, the lower potential slip failure surface has a calculated FS = 2.9 and
FS = 1.1 for the existing and assumed high groundwater conditions, respectively. The FS = 1.1
suggests that a slope failure near the toe area is highly probable and would likely pass though the
trunk profile. Such a failure would have adverse effects on the trunk mains (and likely also trigger
a series of regressive slump failures back up the face of the slope).

Noting the higher potential for failure in the lower portion of the slope, an installation method which
would result in the least disturbance to the slope (i.e. maintain existing vegetation, and drainage)
should be considered. Based on the current design, it is likely that the trunk mains will exit the face
of the slope at about 2 m above the toe elevation. Consideration should be given to the
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construction of a toe berm in this area, which will improve the overall stability of the slope from
about FS = 1.1 to FS = 1.3, thus minimizing the potential for trunk damage in the lower portion of
the slope in the event of a slope failure. The typical slope configuration with a toe berm is included
in Appendix B. ltis also noted that the FS for the existing groundwater condition is about 2.9, so
consideration should be given to the construction of a permanent dewatering system (drainage
layer) at the pipe base elevation at about Station 200 to relieve the potential for higher groundwater
conditions.

The following subsections provide general recommendations related to the design and installation
of the of the trunk mains down the slope as they pertain to the geotechnical aspects of the project.
Once design details for the project are finalized the geotechnical recommendations provided within
this report should be reassessed in light of the new information. Ideally, the slope stability analysis
should be undertaken along the finalized trunk main alignment in the vicinity of the Red Deer River
escarpment.

71 GEOTECHNICAL EVALUATION

The native soils are considered to be typical for north Red Deer. In general, ParklandGEO believes
that most of the alignment will encounter soil conditions compatible with either bored casing or
conventional open trench servicing methods. However the preferred installation method would be
through the use of a bored casing method to minimize disturbance to the existing slope.

Whether the subgrade is sensitive silty clay; stable till, hard bedrock or dense gravel, open cut
trench construction methods can be adapted to deal with a wide range of conditions assuming right-
of-way allowances are not restricted. The silty clay soils are considered to be marginal for use as
trench backfill because of high moisture contents, but it may be possible to mix in drier soils to
improve compaction characteristics.

The existence of the CN line along the slope face, will likely require an bored casing crossing
installation method. This installation method should be considered as an alternative to conventional
open trench methods for the entire slope as it would minimize the disturbance to the existing slope,
thereby having a smaller impact on the slope stability.

Other geotechnical design issues for this site include:

° the site subgrade soils (lacustrine and colluvial deposits) are considered to be relatively
weak and sensitive; and may require special consideration during construction to avoid
problems associated with heavy construction traffic on sensitive soils.

° the groundwater table has the potential for short term upward fluctuations during periods
of snow melt or precipitation. This willimpact subgrade support conditions and excavations.
Deep excavations at the site may require relatively flat cut-slopes and dewatering measures
to handle groundwater seepage and base boiling, particularly within siltier and sandier soils.
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