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PHOTOGRAPH 1 (2018): CREEK AND WETLAND ADJACENT TO

THE ROYAL OAK SLOPE, FACING EAST

PHOTOGRAPH 2 (2018): ROYAL OAK SLOPE FACE, LOOKING UP THE SLOPE, FACING NORTH
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PHOTOGRAPH 4 (2018): ROYAL OAK SLOPE FACE, LOOKING

ACROSS THE SLOPE, FACING NORTHWEST

PHOTOGRAPH 8 (2018): ROYAL OAK CREST OF SLOPE, LOOKING ACROSS THE SLOPE, FACING SOUTHEAST
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PHOTOGRAPH 16 (2018): TENSION CRACKS ALONG CREST OF
1982 LANDSLIDE SLOPE, FACING NORTHWEST

PHOTOGRAPH 18 (2012): 1982 LANDSLIDE SLOPE AREA

BETWEEN APARTMENTS, FACING WEST

BETWEEN APARTMENTS, FACING WEST

PHOTOGRAPH 18 (2018): 1982 LANDSLIDE SLOPE AREA
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PHOTOGRAPH 26 (2018): 1982 LANDSLIDE FLOOD PLAIN AND FORMER CREEK ROUTE AREA, FACING EAST

PHOTOGRAPH 28 (2018): REALIGNED WASKASOO CREEK, FACING
NORTHEAST (1982 LANDSLIDE)
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PHOTOGRAPH 67 (2018): 1991 LANDSLIDE SLOPE AND
RETAINING WALL ALONG WALKING TRAIL, FACING SOUTHEAST

PHOTOGRAPH 68 (2018): 1991 LANDSLIDE SLOPE FACE,
LOOKING ACROSS THE SLOPE, FACING NORTHWEST

PHOTOGRAPH 74 (2018): 1991 LANDSLIDE SLOPE AND

PISTOL-BUTT TREE, FACING EAST

FACING SOUTHEAST

PHOTOGRAPH 78 (2018): TOE OF 1991 LANDSLIDE SLOPE,
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SITE #24/25 - EAST WASKASOO CREEK VALLEY SLOPES

CITY OF RED DEER SLOPE EVALUATION STUDY

TABLE 24-4 - LIST OF SURVEY MARKERS

2018 COMMENT
ID# MARKER DESCRIPTION NORTHING EASTING ELEVATION NORTHING EASTING ELEVATION

#SM24-001 Wall 5793392.36 307527.33 867.06

#SM24-002 Wall 5793525.98 307513.29 865.52

#SM24-003 Toe 5793573.22 307521.09 864.65

#SM24-004 Concrete 5793607.62 307520.25 876.74

#S5M24-005 Wall 5793604.45 307519.30 875.95

#SM24-006 Wall 5793607.59 307517.77 876.13

#SM24-007 Wall 5793609.45 307517.70 876.08

#SM24-008 Wall 5793610.68 307518.65 876.26

#SM24-009 Wall 5793614.28 307519.42 876.43

#SM24-010 Building 5793622.63 307524.43 877.16

#SM24-011 Deck 5793597.49 307558.85 876.97

#SM24-012 Deck 5793589.52 307566.39 876.71

#SM24-013 Deck 5793581.58 307600.81 877.06

#SM24-014 Culvert-Crest 5793571.23 307598.22 876.56

#SM24-015 Crest 5793585.30 307565.48 876.18

#SM24-016 Crest 5793590.84 307558.03 876.51

#SM24-017 Crest 5793602.73 307520.68 876.02

#SM24-018 Building 5793542.60 307612.36 875.16

#SM24-019 Crest 5793540.60 307607.06 874.36

#SM24-020 Building-Crest 5793510.47 307606.27 872.85

#SM24-021 BH1 5793503.64 307623.85 872.98

#SM24-022 BH6 5793504.00 307613.49 871.94

#S5M24-023 BH 5793497.98 307641.56 872.85

#SM24-024 Building 5793478.46 307606.67 866.98

#S5M24-025 Stairs 5793440.63 307601.71 873.22

#SM24-026 Building 5793395.43 307614.51 875.83

#SM24-027 Crest 5793396.76 307602.90 874.94

#SM24-028 Building 5793356.79 307621.20 876.32

#S5M24-029 Building 5793374.64 307621.63 876.07

#SM24-030 Crest 5793375.78 307600.95 875.94

#SM24-031 Wall 5793294.75 307725.91 877.99

#SM24-032 Building 5793176.09 307654.72 878.34

#SM24-033 Wall-crest 5793201.39 307653.25 878.15

#SM24-034 Building 5793133.02 307615.30 878.24

#S5M24-035 Crest 5793161.67 307614.96 877.59

#SM24-036 Building 5793055.99 307542.01 877.93

#SM24-037 Crest 5793056.76 307538.95 877.89

#SM24-038 CcB 5792865.22 307625.59 877.66

#SM24-039 Crest 5792863.41 307602.75 877.35

#SM24-040 Building 5792752.95 307632.43 878.81

#SM24-041 Crest 5792756.34 307591.56 878.06

TABLE 24-5 - LIST OF PHOTOGRAPHS
APPROX. LOCATION DIRECTION OF YEARS OF RECORD COMMENT
ID# PHOTOGRAPH DESCRIPTION NORTHING EASTING PHOTOGRAPH 2012 2018
#P24-001 Creek and wetland adjacent to slope 5793516 307507 E Y* Royal Oak
#P24-002 Slope face 5793552 307535 N Y* Royal Oak
#P24-004 Slope face 5793576 307530 NW Y* Royal Oak
#P24-008 Crest of slope 5793591 307521 SE Y* Royal Oak
#P24-016 Tension cracks along crest of slope 5793504 307620 NW Y* 1982 Landslide
#P24-018 Slope area between apartments 5793493 307642 W Y* Y* 1982 Landslide
#P24-026 Flood plain & former creek route arez 5793386 307541 E Y* 1982 Landslide
#P24-028 Realigned Waskasoo Creek 5793385 307528 NE Y* 1982 Landslide
#P24-067 Slope and retaining wall along trail 5793014 307528 SE Y* 1991 Landslide
#P24-068 Slope face 5792982 307548 NW Y* 1991 Landslide
#P24-074 Slope and pistol-butt tree 5792939 307547 E Y* 1991 Landslide
#P24-078 Toe of slope 5792890 307558 SE Y* 1991 Landslide
Notes:

2012 Photographs from PG File #RD4167
* Provided in the report
All measurements in metres




CITY OF RED DEER

SLOPE MONITORING PROGRAM Parkland(GEO
2018 INSPECTION REPORT

Site Number 24/25

Site Name Waskasoo Creek Mobile and Royal Oaks

Legal Land Description NW 8-38-27-W4M

Address N/A

UTM Coordinates (approx. site center) 307560 E, 5793380 N

Operational Site Instrumentation Slope Indicator N/A
Pneumatic Piezometers N/A
Vibrating Wire Piezometers N/A
Standpipe Piezometers N/A

Date of Last Instrumentation Readings | N/A

Previous Inspection: N/A - - -
Current Inspection: October 30, 2018 3 10 30
Inspected By: Bryden Lutz — PGEO

Mark Brotherton - PGEO

Report Attachments: 71 Royal Oaks photos
39 Waskasoo Creek Mobile photos

Noticeable
Observations Description & Location Change

Crest Condition Rounded
Slope Movement Tension cracks between buildings at 3718 52" Ave N/A
e Erosion at creek bank, but a large buffer from slope
. toe.
Erosion e Exposed culvert west of north bridge from creek /A
erosion.
Seepage None observed N/A
Distress Soil piled at trees near toe of 5211 39" Street N/A
Other N/A
Instrumentation: N/A
Other Comments:
e Creek rerouted in 1980s to stabilize slope and straightened through culvert when Taylor
Drive built.

PGEO Project#: RD06500
Date: October 30, 2018
Page 1 of 2



CITY OF RED DEER

SLOPE MONITORING PROGRAM Parkland(GEO
2018 INSPECTION REPORT

- Minor movement of fill on slope below 5211 39" Street
- Signs of old movement at pavement near slope near slope reconstructed/ creek rerouted
(very old cracks).

Discussion

- Slope appears stable.

"
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<

- Consider site inspections every 3 years or after high water/ creek flooding event.

Recommendations

PGEO Project#: RD06500
Date: October 30, 2018
Page 2 of 2



City of Red Deer Project RD6500
2018 Slope Evaluation Project April 2019
Red Deer, Alberta

SITE #26

North Highway Connector — CN Rail Landslide
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City of Red Deer Project RD6500
2018 Slope Evaluation Project April 2019
Red Deer, Alberta Appendix Site #26 - Page 1 of 8

SITE #26 - NORTH HIGHWAY CONNECTOR - WEST SLOPE

26.1 SITE DESCRIPTION

Site #26 is the Northlands Drive road cut in the west river valley slope, as shown on Figure 1 of the
main report. Northlands Drive will be the future extension of Highway 11A east Gaetz Avenue
which is part of the City of Red Deer’s North Highway Connector (NHC) project. Northlands Drive
is a proposed six lane expressway looping around the northeast corner of the City connecting
Highway 11A to Highway 11. This road will be constructed in phases over the next twenty years.
Proposed development at Site #26 will include a bridge over the CN Rail line near the base of the
river valley slope. The Site Plan of the area is show as shown on Figure 26-1. For the purposes
of discussion, the road stationing from the NHC design drawings will be used with Station 0+000
m located at the center of Gaetz Avenue.

The proposed Northlands Drive alignment is the site of an ancient landslide which had been
reactivated on two documented occasions in the past 40 years including during the NHC road
embankment construction in 2011. The road embankment has been rough graded to a top width
of roughly 50 m. The proposed alignment curves to the southeast moving down slope, crossing the
CN Rail line on the lower part of the slope at Station 0+550 m. The current road grades were a cut
into the upper slope above elevation 870 m and between Stations 0+250 and 0+480 m. The 4H:1V
side slope cuts are to 14 m high. The lower half of the slope is covered with a large embankment
between Station 0+480 and 0+880 m. The road embankment has a 26 m wide gap for the rail line.
Temporary 11 m high 2H:1V head slopes for the embankments are located on either side of the
track. The embankment side slopes are 4H:1V and up to 18 m high with the thickest fills at Station
0+620 m about 70 m east of the rail line. The gap in the embankment will be filled in with future
MSE walls to support the proposed overpass bridge above the rail line.

The original crest elevation of the river valley slope in this area was 878 to 879 m and the estimated
pre-landslide crest location prior was about 410 m east of Gaetz Avenue. The original toe of the
slope was at Station 0+610 m on the west edge of the river flood plain at an elevation of 844 to
846.5 m, making the original slope about 34 m high. The original slope had an average 3.5H to
4H:1V inclination with some steepened sections up to 1.5H:1V. The steepened section just south
of the alignment about 370 m west of Gaetz Avenue (ie. 45 m east of the estimated pre-landslide
crest) was considered to be the back scarp of the old landslide. The 20 to 50 m wide terrace found
between elevations 865 and 874 m was considered to be the top of the old slide mass. An old
abandoned rail bed was located parallel to the toe on this terrace. The existing CN Rail line was
located on small embankment at an elevation of 856 m, roughly 10 m above the flood plain. The
gentle slopes below 870 m were considered to be colluvium. The Red Deer River is located about
400 m east of the site at the closest approach. The 2016 ortho-contours are shown on Figure 26-2.
Representative cross-sections through the center of the area are provided on Figure 26-3 for the
original, construction and final embankment profile.

P:\RD6500-RD6550\RD6500 - City of Red Deer - Slope Stability Evaluation GEO\Cat #2 Parkland(GEO
- 26 - Northlands Drive West Slope Cut Slides\Text\Appendix #26 - NHC West Slope
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City of Red Deer Project RD6500
2018 Slope Evaluation Project April 2019
Red Deer, Alberta Appendix Site #26 - Page 2 of 8

Township Road 390 north of the new road alignment provides access to an acreage at the crest
of the river valley. Commercial development is located to the northwest and south west of the road
allowance. The Red Deer Waste Water Treatment facility and lagoons are located to the east of
the site in the river valley. Power lines run almost perpendicular up the slope north of the road
embankment and another line is strung across the road embankment trunks for using power poles
on either side of the road right-of-way about 60 m west of the rail line. The road was constructed
with service right-of-ways at the north edge of the road embankment for City and regional water,
sewer and storm trunks. Historical aerial photographs are provided on Figures 26-4A and 26-4B
and selected site photographs are provided on Figures 26-5A to 26-5C.

26.2 REFERENCES

The references from Appendix B which have information for Site #26 include References #85 to
#91. The most recent site investigation for the site was performed for the NHC project in 2008 prior
to embankment construction (Reference #88). Other historical information was available in the
construction QA and slope monitoring project files from 2011 to 2012 (Reference #91).

26.3 GEOTECHNICAL INVESTIGATION AND INSTRUMENTATION

Prior to construction in 2011, over 40 boreholes had been drilled around this site for five road and
servicing projects; including 17 boreholes for design of the NHC - CN Rail Overpass project. This
site investigation included installation of four slope indicators which were decommissioned during
construction. The locations of the pre-construction boreholes are shown on Figure 26-6. During
2011 construction, additional boreholes were drilled to install five new slope indicators and nine
pneumatic piezometers. Four of the 2011 slope indicators are still present at site at the locations
shown on Figure 26-1.

26.4 2118 REVIEW

Aerial photography is provided on Figures 26-4A and 26-4B, for the years listed in following table.
There was no coverage available during the time of original embankment construction in 2011.

TABLE 26-1: AERIAL PHOTOGRAPHS

Year Description

2010 Shows the original site condition prior to the road construction.
2013 Shows the condition shortly after the 2011/2012 road construction.
2016 Shows the present site condition.

Site #26 was visited on October 29 and November 20, 2018. A copy of the field inspection record
is attached in this appendix.
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The ortho-contours from 2016 City aerial photography and 2018 drone survey were reviewed for
this study. Historical survey information for the slope was compiled from two primary sources: the
2009 geotechnical report (Reference #88) and the construction plans and surveys provided by ISL
Engineering Ltd. in 2011 and 2012. A record of survey control points and data is appended in
Table 26-4. A reference drawing of survey reference points is provided on Figure 26-7.

Selected site photographs from 2011 and 2018 are provided on Figures 26-5A to 26-5C. A
photograph summary is appended in Table 26-5. A reference drawing of photograph locations is
provided on Figure 26-8.

26.5 SLOPE BACKGROUND

This site was an ancient landslide area which created a small ravine in the west river valley wall.
The estimated location of the original back scarp is shown on Figure 26-1. The upper slope
appears to have failed and flowed out over the toe of the original lower till slope face, spilling
colluvium up to 50 m into the flood plain. The colluvium formed a couple terraces, with a wider
dipping terrace at about elevation 870m and a smaller terrace at about 856 m. Both terraces were
used for rail line beds aligned across the slope face. The upper rail line was abandoned circa 1960
when the lower track was constructed.

In 1990, the lower part of the colluvium slope experienced a small landslide which affected the CN
Rail line just north of the proposed Northlands Drive centre-line. CN Rail de-watered the slope face
with several shallow trenches on either side of the rail tracks and a fill toe load was placed on top
of the old colluvium east of the tracks to stabilize the slope below the rail bed. This created a 20
m wide terrace and a gently graded slope at the toe of the slope east of the rail line.

In 2008, work began on the design of Northlands Dive for the NHC project. One of the main project
requirements was to design an overpass for the CN Rail line. The geotechnical assessment for the
project verified the rail embankment was built on old colluvium and the profile of the buried lower
till slope was defined. The profile for the overpass required a cut to fill transition at an elevation of
about 870 m. If a straight fill operation was proposed, this would require embankment fill to be built
on top of colluvium materials of suspect quality and stability. Due to the required gap in the
embankment for the rail line, the up-slope embankment west of the tracks was considered to be
unstable based on this configuration. The design option selected for this project was to sub-cut and
remove all of the colluvium on the west side of the tracks with a cut slope graded to 8 percent. This
would expose competent clay till at the head slope location west of the tracks; and allow a thick
gravel foundation for the future MSE wall to be keyed into the undisturbed till.

The road embankment was then to be brought back up with select clay fill to a final 4 percent
design grade west of the rail line. A matching embankment fill with a 6 percent grade was placed
on top of the colluvium east of the rail line. To speed up settlement and reduce potentially
destabilizing pore pressure development in the foundation soils, wick drains were installed in the
head slope areas on both sides of the track; and the clay fill was placed on a thick drainage blanket
in areas where the embankments were more than 5 m high. French drains were installed up-slope
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subgrade and were tied into a drain in the gravel shear key foundation mat for the future MSE wall.
This gravel mat was de-watered by a trenched drain discharging into the natural drainage course
in the treed area south of the embankment.

The final embankment configurations were designed to provide a stable configuration upon
completion. However, it was expected that the sub-cut slope west of the tracks could become
unstable during the construction period, so the west shear key in the till was installed in segments.
On May 18, 2011, during the sub-cutting operations, tension cracks were first observed west of the
tracks at an elevation of about 860 m. The lower slope had started to slide and several more
tension cracks propagated into the side-slope cut areas north and south of the road embankment
as shown on Figure 26-1. Five new slope indicators were installed at the site between June and
August 2011. The depth of the sliding appeared to be consistent with the estimated depth of the
colluvium from the original landslide. The sliding began to slow down as the fill material for the
embankment was placed at the bottom of the slope. As filling progressed, tension crack areas were
typically sub-cut 1 to 2 m, moisture conditioned and recompacted; sometimes with the addition of
gravel fill to dry and stabilize the clay. Slope indicator measurements were taken on a regular basis
until June 2012 to monitor slope movements. The area has not had any observed instabilities since
the NHC landscaping work was completed in 2012.

26.5 SUBSURFACE PROFILE

Site #26 has experienced both ancient landsliding and significant grading. The slope face below
874 m was covered with a layer of colluvium up to 8 m thick (est.). The original slope soil profile
buried by the colluvium was till below an elevation of about 855 to 859 m. The till was overlain by
silty lacustrine clay deposits which originally extended up from the top of the till at an estimated
inclination of about 4H:1V. This lacustrine clay was draped with wind blown sands creating some
steepened upper slope areas. The toe of the slope in the river valley consisted of alluvial silty clay
and gravel layers of variable thickness. The local bedrock formation was encountered below the
till or gravel. The current road embankment was built with select clay fill placed in 2011. The
following is a brief description of the soil types encountered.

1. Colluvium. Old sand, silt and clay colluvium was present on the slope face to the north and
south of the road embankment and below the road embankment to the east of the tracks.
Colluvium was removed from the embankment footprint west of the tracks.

2. Engineered Fill Berm. The engineered fill of the road embankment was select, low to
medium plastic clay fill, specified to have an internal angle of friction of at least 25°. The
fill was placed and compacted to at least 95 percent of Standard Proctor Maximum Dry
Density close to Optimum Moisture Content.

3. Wind-Blown Sand. The medium fine sand on the upper slope face was dry, windblown
deposits. This loose to medium dense sand has traces of silt and the relative density
increases with depth. The soil moisture content is typically less than 10 percent with
possible wetter sand below the groundwater table.
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Silt, Sand and Clay. The soil below the sand was inter-bedded lacustrine silt and clay.
These deposits were medium plastic and wet with an average moisture content of about 25
percent. Strength testing indicates the internal angle of friction for the silty clay was 22.6°
to 31° which is considered to be near the upper and lower bounds for this material.

Till. The till found below elevation 870 m. Both sand and clay tills were encountered in the
boreholes. The clay till was medium plastic and very stiff to hard. Typical moisture contents
were about 18 percent in the clay till and 12 percent in the sand till. Strength testing
indicates the internal angle of friction for the till was 23.6° to 28.5°.

Alluvial Silty and Clay. In the river valley, the typical surficial deposits were silty clay with
some fine sand. These alluvial soils were low to medium plastic and compact or stiff with
moisture contents in the 15 to 25 percent range.

Sand & Gravel. Gravel deposits were encountered below the alluvial silts and clays. These
sandy gravel deposits are non-plastic and medium dense to very dense. Moisture contents
vary depending on depth relative to the groundwater table and the proportion of fines in the
material.

Bedrock. The local interbedded clay shale and silt stone bedrock was encountered at an
elevation of 840 to 845 m.

Groundwater. The depth to the groundwater table was generally within 4 to 7 m of surface,
but there was some deeper variations relative to topographic changes.

The following effective strength parameters were assumed for this site.

Select Clay Fill Varies 18 0 25-28
Silty Clay Colluvium Varies 18 0 19-25
Upper Sand Above 872 19 0 30
Lacustrine Clay 860 - 872 195 0-2 25-28
Clay Till 840 - 860 21 2-10 28 - 32
Alluvial Silt & Clay Varies 18 0-2 25
Gravel Varies 21 0 35
Bedrock Below 840 21 5-10 40

For review of the detailed soil conditions encountered at the borehole locations in this area, please
refer to available site specific reports referenced in Appendix B.
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26.7 STABILITY ASSESSMENT
26.7.1 Slope Indicator Measurements

This slope has been extensively measured for landslide movement. The existing slope indicators
were installed in the slope west of the rail line to monitor 2011 slope movements during
construction. The following is a summary of the 2011 installations:

. SI-A - Located on the south cut slope down-slope of the initial 2011 tension cracks. SI-A
indicated a failure plane about 7.8 mbg (elevation 863 m) which experienced about 50 mm
of movement to 2012. There has been less than 10 mm of movement since June 2012.

. SI-B - Located above the 2011 tension cracks on the north cut slope. SI-B was installed to
monitor the local access road and never registered any movement in 2011/2012.

. SI-C - Located near the crest of the west head slope west of the shear key. This Sl has
experienced minor movements (less than 10 mm in seven years) which are considered to
be indicative of frost action and consolidation creep of the embankment, not sliding.

. SI-E - Located near the toe of the west head slope east of the shear key. SI-E indicated
movement on a failure plane about 2 mbg (elevation 858 m). Surface movement above this
zone was in the order of 90 mm with less than 20 mm since June 2012.

. SI-M - Located near the northeast corner of the toe of the west head slope. SI-M was close
to shearing off about 1.5 mbg in 2012. The Sl was completely sheared at this depth in
2018, so no measurement were taken after 2012.

Slope indicators SlI-1A, SI-C and SI-E are still operable. SI-B was removed to allow construction
of vault for a local service trunk. Overall, the S| readings suggest minor movements are still
occurring along the slip plane in the south cut slope and colluvium east of the shear key, but the
rate of movements are much less than those observed from June 2011 to June 2012. The road
embankment on the slope above the shear key does not appear to be moving (SI-C). All colluvium
in this area was removed; including the old slip plane. Slope indicator plots for SI-1A, SI-C, SI-E
and SI-M are provided on Figure 26-9A to 26-9D.

v1l.wpd
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26.7.2 Analysis

Extensive stability analysis was undertaken in 2011 for the assessment of the original site
conditions and development of the embankment design that was constructed in 2011. For details
of that analysis please refer to Reference #88. Stability analysis of the existing conditions seven
years after construction, was undertaken using the SLOPE/W computer program as part of this
review. The following table summarizes the results of the slope stability analysis.

TABLE 26-3: 2018 SLOPE STABILITY ESTIMATE

Case FS Figure
Construction Slope Failure Condition in Colluvium 0.9 -
Existing Road Slope Global Stability of Road Embankment 1.2 26-10
Existing North Cut Slope Global Stability in Colluvium 1.3 -
4H:1 Final Side Slope Shallow Failure in 14 m High East Slope Face 15 -
2H:1 Head Slope Shallow Failure in 11 m High West Slope Face 1.1 -
2H:1 Head Slope Shallow Failure in 11 m High East Slope Face 1.3 -

A representative stability analysis run for the governing slope model at this site is provided in this
appendix as noted above. Note, this stability review did not readdress future site MSE wall
development for the CN Rail overpass.

26.7.3 Slope Stability Summary

Site #26 is a road grade cut and constructed down the west river valley wall. The site has 4H:1V
cuts in the original upper slope and engineered embankment fill slopes flanked by mature river
valley slopes to the north and south. The engineered road embankment was designed to stabilize
this historical landslide area and these slopes have not experienced major instability over the past
seven years since construction was completed. The road embankment has a rough graded top, all
of the slopes are grassed and the road side ditches have erosion protection.

The long-term assessment at this site is that the potential for a major slope movement of the
embankment is very low under present conditions with reasonable variation. The risk of face
instability in the cut slopes has been reduced, because tension cracks were sub-cut and
recompacted; and the groundwater table has been lowered by de-watering measures associated
with the embankment construction. The FS against a small shallow “slump-type” failure on the cut
slopes and the temporary fill head slopes are estimated to be at least 1.1. Shallow slope face
slumping is considered to be the most likely mode of slope failure in the area, but with the present
vegetation cover it would take unusually wet conditions to cause a shallow slump in the exposed
face. The private property to the north and south of the site are not at risk.
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26.8 DETAILED RISK RANKING
The risk level for this site has been assessed as follows:
PF(5) * CF(2) = 10 - Road Embankment on the River Valley (Landside) Slope

A Probability Factor of 5 is considered appropriate. The old landslide colluvium has been
stabilized by partial removal and placement of a large embankment on the lower slope.
However, two of the three slope indicators around the embankment still show minor, but
decreasing movements at the old slip plane. The most likely type of slope failure in this
embankment would be a surficial slump of the landscaped side slopes which would not
require a road closure. Therefore, a Consequence Factor of 2 is considered appropriate.

PF(7) * CF(2) = 14 - Re-Graded Cut Slopes

A Probability Factor of 7 is considered appropriate since the upper cut slopes are still
experiencing minor movement and the probability of small slide in these areas is moderate
to high. A Consequence Factor of 2 is considered appropriate since the expected size of
a small slump in these cut slopes is unlikely to affect private property or the future road, but
may impact the power poles near the areas of the 2011 sliding.

26.9 RECOMMENDATIONS

The recommended course of action at this site is to undertake site inspections of the slope on an
annual basis to identify any significant changes; with additional inspections on an “as required”
basis. All inspections should include slope indicator measurements and control surveys at fixed
points to verify movements in the area, if observed.

26.10 ATTACHMENTS

Figure 26-1 - Site Plan

Figure 26-2 - 2016 Contour Plan
Figure 26-3 - Cross Section Profiles
Figure 26-4 - Aerial Photographs
Figure 26-5 - Site Photographs
Figure 26-6 - Borehole Plan

Figure 26-7 - Survey Marker Plan
Figure 26-8 - Photograph Plan
Figure 26-9 - Slope Indicator Plots
Figure 26-10 - Stability Analysis Run
Table 26-4 - List of Survey Markers
Table 26-5 - List of Photographs
Site Inspection Record (October 29, 2018)
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SITE #26 - NORTH HIGHWAY CONNECTOR - WEST SLOPE

CITY OF RED DEER SLOPE EVALUATION STUDY

TABLE 26-4 - LIST OF SURVEY MARKERS

ID# MARKER DESCRIPTION 2018
NORTHING EASTING ELEVATION NORTHING EASTING ELEVATION
#SM26-001 [Pole 5800081.95 308613.37 878.94
#SM26-002 |Pole 5800059.73 308663.72 871.30
#SM26-003 [Valve 5800050.67 308680.34 870.66
#SM26-004 |Valve 5800052.93 308680.29 870.70
#SM26-005 [Pole 5800024.68 308700.64 867.14
#SM26-006 |Pole 5800056.82 308720.12 865.79
#SM26-007 [Pole 5800055.77 308751.62 861.50
#SM26-008 [SI-M 5800043.74 308745.98 862.24
#SM26-009 |Culvert 5800024.26 308765.91 857.67
#SM26-010 |Culvert vert 5800133.79 308793.02 860.03
#SM26-011 [Culvert vert 5800166.90 308803.31 860.71
#SM26-012 [SI-E 5799970.87 308727.40 858.31
#SM26-013 [Post 5799882.55 308645.23 871.72
#SM26-014 |Fence 5799936.74 308663.75 868.68
#SM26-015 [Top drain erosion 5799946.79 308697.43 864.88
#SM26-016 |Fence 5799953.23 308695.99 867.25
#SM26-017 [SI-C 5799987.86 308700.79 868.57
#SM26-018 [CB 5800005.32 308673.27 870.37
#SM26-019 [Pole 5799973.61 308669.57 869.74
#SM26-020 |Pole 5799943.62 308652.25 871.31
#SM26-021 [SI-A 5799958.78 308649.69 871.14
#SM26-022 |Pole 5799969.82 308607.51 876.76
#SM26-023 [Pole 5799993.56 308567.80 878.16
#SM26-024 [ASCM20487 5799477.43 308228.63 876.49

TABLE 26-5 - LIST OF PHOTOGRAPHS

1D# PHOTOGRAPH DESCRIPTION DIRECTION OF YEARS OF RECORD COMMENT
NORTHING EASTING PHOTOGRAPH 2011 2018
#P26-009 |Power line alignment along crest 5799991 308569 SE Y*
#P26-018 |Power line alignment 5799978 308670 NE Y* Y*
#P26-021 |South slope face 5799978 308670 W Y*
#P26-049 [South Slope face 5799968 308740 SW Y* Y*
#P26-050 |North slope and toe of slope along RR 5799968 308740 N Y*
#P26-060 |North slope face and toe of slope 5800084 308779 SW Y*
#P26-069 |North slope face beside RR 5800044 308744 W Y*
#P26-077 _|North slope 5800031 308701 NE Y*
#P26-085 |NHC, slope embankment (post const.) W Y* Taken from airplane
Notes:

2011 Photographs from Reference #91
* Provided in the report
All measurements in metres





