THURBER ENGINEERING LTD.

ALBERTA TRANSPORTATION
LANDSLIDE RISK ASSESSMENT

SECTION A: GEOTECHNICAL FILE REVIEW
PEACE REGION - PEACE RIVER - HIGH LEVEL AREA

SITE PH67:

Highway Control Section:
Nearest Landmark

Legal Location:

Date of Initial Observation:

Date of Last Inspection:
Last Inspected By:
Instruments Installed:
Instruments Operational:

Risk Assessment:

Last Updated:

Previous Update:

HWY 682:02 EAST HILL DITCH EROSION
(KM 13.8 TO KM 14.1)

HWY 682:02

West of Fairview, AB
SE35/NW36-81-5-W6M

2007

June 2015

Thurber Engineering Ltd. (Thurber)
None

N/A

PF(12) x CF(3) = 36

Thurber Engineering Ltd., March 2016

N/A

4127 Roper Road, Edmonton, AB Té6B 355 T: 780 438 1460 F: 780 437 7125
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1. LOCATION

The subject site is located along Highway 682:02 between km 13.8 and 14.1 east of Hines
Creek Bridge, west of Fairview, AB. The site location is shown on Figure PH67-1, attached for
insertion in Section G.

2, GENERAL DESCRIPTION OF SLOPE INSTABILITY

The slope instabilities at this site consist of significant erosion in the north ditch, which
originated from a culvert outlet near the top of the east hill of Hines Creek. A large erosion scour
hole and associated erosion is present below/around the culvert outlet. The ditch erosion is
about 330 m long, and up to 4 m deep and 8 m wide and has encroached into the edge of the
highway shoulder at a couple locations. There are also a couple of north highway embankment
slumps.

Since 2014, it appears a dip across the highway near the sag pond is getting worse, and
suggests that a landslide is developing at this location.

3. GEOLOGICAL/GEOTECHNICAL CONDITIONS

Physiographic Region: Located in the Peace River Lowland (Atkinson, N. and
Lyster, S., 2010).

Bedrock Geology: Consists of Upper Cretaceous age deposits: predominantly Dunvegan
Formation consisting of light grey to yellow-grey sandstone interbedded with laminated siltstone
and dark grey clay shale. (Bedrock Geology of Alberta, ERCB/AGS, 2013).

Surficial Geology: The area along the flanks of the valleys consists of slump/colluvium
deposits consisting of mixed glacial and bedrock materials. The plateau areas consist of
glaciolacustrine deposits consisting of laminated to massive fine sand, silt and clay (Surficial
Geology of Alberta, ERCB/AGS, 2013).

Hydrogeology: Local groundwater and surface water flow is expected to be towards Hines
Creek. Regional groundwater flow is towards the Peace River, located approximately 16 km to
the west of the site (Hydrogeological Map Clear Hills — Chinchaga River Alberta, ARC, 1972).

Stratigraphy: No stratigraphy is currently available at the site.
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4, CHRONOLOGY
2007

The 2007 annual inspection carried out by Thurber for PH15 indicated the presence of ditch
erosion between km 13.8 and km 14.1 originating from a culvert outlet. A large erosion scour
hole is present below the culvert outlet. The erosion is about 2 m wide and 4 m deep.

2009

Thurber's 2009 annual inspection indicated that riprap had been placed in the scour bowl, a
portion of the backslope was flattened, and ditch erosion was backfilled (but not armoured) in
2007. The erosion within the ditch was noted to be deeper and wider than in 2007. The location
of a sag pond was noted to the west of the culvert. The sag pond was noted to be eroding into
the highway surface up to the white line. Cracking and spalling of the north shoulder was
observed. Active erosion was observed along the north ditch of the highway.

2010 - 2012

Thurber's 2010 and 2011 annual inspections indicated continued erosion in the north ditch.
Thurber’'s 2012 annual inspection indicated the ditch erosion had increased in width to almost 3
m. A dip in the highway at the location of the cracking and spalling was observed.

2013 and 2014

Thurber’s 2013 inspection indicated that heavy spring runoff this year significantly increased the
south ditch erosion. Within a month, the maintenance contractor as part of emergency
measures, filled the eroded ditch and rebuilt the two eroded paved shoulder areas with pitrun
gravel. However, it was not properly compacted, and subsequent runoff had already began
eroding through the recently placed loose gravel backfill.

In 2014, another heavy spring runoff occurred, and caused significantly more severe erosion
than previously observed along the north ditch and below the culvert outlet, depositing the pitrun
gravel at the west end of the ditch where the gradient flattens out. The north ditch erosion now
extends into the 9m clear zone almost the entire way (generally between 3m to 6m from the
white line), and at the sag pond (where there is a dip/crack in the highway) it had bitten into the
north highway shoulder inside the white line at a couple locations (~14 m and ~18 m long). As
part of maintenance repairs, some large riprap pieces were also added beyond the culvert outlet
in 2014, however they are diverting flow into the highway embankment and causing erosion at
this location.

Client:  Alberta Transportation Date: March 29, 2016

File: 15-16-361 Page 2 of 4
e-file: \\H\15\16-361 PH67



[
AR
THURBER

2015

Thurber’s 2015 inspection indicated that the ditch erosion (now up to 8 m wide and 4 m deep),
and the north highway shoulder/embankment slumps, have gotten worse. The dip and crack in
the eastbound lane of the highway opposite the sag pond (first observed in 2014) has gotten
worse, suggesting that a landslide is developing in the south sideslope at this location, moving
southwards.
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