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1. LOCATION

The site is located along Highway 22:32 approximately 11 km south of Mayerthorpe near km 28.9
and approximately 30 km north of the junction of Highway 16, Alberta. The legal land description is
NW 21-56-8-W5M.

2. GENERAL DESCRIPTION OF SLOPE INSTABILITY

Highway 22 is a paved undivided highway, comprising of a single northbound and southbound
lane. The highway crosses a creek that flows east through a 1200-mm diameter CSP culvert.

As per the documents available, the first call-out was conducted by Thurber Engineering in
October 1998. At the time of inspection, the road is located on a sidehill fill up to 5 m high and it
was noted that the west embankment slope has been experiencing movement since 1997.
Several cracks were visible within the patched area of the pavement and vertical displacement
ranging between 50 mm to 75 mm were visible. Water ponding in the east ditch was believed to
initiate the distress. Based on the historical data, poor drainage, high groundwater level, and poor
foundation soils might have triggered the slope movement in the area. Several positive drainage
remediation measures had been completed including regrading along the highway and
installation of a longitudinal drain, slot drain, and riprap. The 1200-mm SCP culvert was also
extended to drain the water further away from the toe bulge.

Multiple slope stabilization attempts were conducted. The most recent remediation occurred in
2014 by Thurber Engineering Ltd. The project includes toe berm installation, regrading, widening of
road shoulder, installation of new instrumentation to monitor the groundwater level, culvert
extension, and widening of the ditch.

In general, previous GRMP reports provided by Alberta Transportation highlighted that the slope
movement was mainly due to poor drainage and high groundwater level.

3. GEOLOGICAL/GEOTECHNICAL CONDITIONS
PHYSIOGRAPHIC REGION
West Central Plains

BEDROCK GEOLOGY

Bedrock geology found on this site belongs to either the Paskapoo Formation or Scollard
Formation consisting mudstones, siltstone, and sandstone. Based on the water well records,
bedrock is anticipated at approximately 35 m below ground surface.
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SURFICIAL GEOLOGY

The site is located in the area of glaciolacustrine sediments overlain by highway embankment fill.
The valley slopes of the Buck Lake Creek tributary generally comprise of colluvial deposits
overlying bedrock belonging to one of either the Paskapoo formation or the Scollard Member.

SITE STRATIGRAPHY

The most recent boreholes were advanced in November 2014 by Thurber Engineering Ltd. to install
two vibrating wire located west of the existing ditch. Two (2) boreholes were advanced during a
geotechnical investigation undertaken in April 2001. Five (5) test pit were conducted in 2000 and
2014. The boreholes were drilled to depths approximately between 2 m to 13 m below ground
surface (bgs). The stratigraphy encountered within the borehole investigation generally consisted
of embankment clay fill overlying a layer of medium plastic clay fill. High plastic clay was
encountered in some test pit and borehole.

HYDROGEOLOGY

Based on Alberta Energy Regulator hydrogeological map, regional groundwater flow is generally
draining fo the southeast and groundwater yields typically between 0.4 L/sec to 2 L/sec.

4. CHRONOLOGY

GENERAL

As documented in the historical reports provided by Alberta Transportation, slope instability first
occurred in 1998 and the site has been inspected since. Multiple repair/maintenance have been
completed with the most recent slope remediation completed in 2014 by Thurber Engineering Ltd.

1998

First site inspection of NC31 was conducted by Thurber Engineering Ltd. in 1998. Pavement cracks
with a vertical difference of up to 75 mm was visible. Thurber concluded that slope movements
may be due to poor drainage around site.

2000

In 2000, four trench drains backfilled with sandy pit run gravel were installed in the west sideslope.
Three (3) test pits were excavated and found a water bearing organic layer containing log debris.
A 10-m wide and 40-m long strip along the west sideslope was excavated to remove the log
debris and the embankment reconstructed with inorganic clay fill.
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2001

Two slope inclinometers (Sl) were installed and identified a slip surface within the organic clay.
These Sls were sheared off in 2004. In 2001, cracking on the road surface was observed and the
1200-mm diameter CSP culvert separated approximately 12 m from the upstream end.

2002

A toe berm and slot drain was constructed in 2002 as per Thurber's recommendation in June 2002;
however, movements were noted after the repair and inspections continued in 2003.

2006

Two replacement Sls and one standpipe piezometer was installed in the area by Jacques Whitford
during remediation of Highway 22.

2014

Two test pits were excavated on the west side of highway 22 on July 2014. Two vibrating wire were
installed on the west of the ditch. Slope remediation was conducted by Thurber Engineering Ltd. in
2014. The project included toe berm installation, regrading, widening of road shoulder, culvert
extension, and widening of the difch.

5. GEOTECHNICAL INSTRUMENTATION

Two slope inclinometers, two vibrating wire piezometers, and one standpipe piezometer were
operational at the site to monitor ground movements and groundwater levels. The location of
these instruments is shown on Figure 1.
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