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2.0 SITE DESCRIPTION

The proposed trunk alignments are located in north Red Deer, Alberta and is shown on the Key
Plan (Figure 1) included within Appendix A. Along the western side of the Highway 2 corridor, the
Burnt Lake Industrial subdivision is currently being developed and the quarter section located to
the southwest of the Highway 11A overpass is undeveloped farm land. The eastern side of the
Highway 2 corridor is paralleled by the Edgar Industrial Park. The portion of the proposed
alignmentwhich follows Highway 11A easterly towards the Red Deer River Escarpmentis generally
bound to the north by relatively undeveloped farm land and to the south (with the exception of the
easterly portion up to Highway 2A) by industrial development. The portion of the alignment which
follows Highway 11A will cross an existing Canadian Pacific Railway allowance and Highway 2A
(Gaetz Avenue). The topography is considered to be gently rolling, with elevations at the borehole
locations which ranged from about 874 to 893 m.
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3.0 FIELD AND LABORATORY PROGRAMS

On August 22, 23, 24, 25 and 27, 2005, twenty-two boreholes were drilled at various locations
along the proposed alignments as follows:

. Four boreholes (BH1, BH2, BH24 and BH25) were located at the likely Highway 2 crossing
locations and drilled to between 9 to 11.4 m below grade.

° Two boreholes (BH 3 and BH4) were drilled along the southeast side of the Highway 11A
overpass to depths of between 11.4 to 12.0 m below grade.

. As the actual alignment has yet to be finalized, boreholes were drilled along both the
northern and southern edges of the Highway 11A right-of way. Eight boreholes (BHS6,
BH7, BH9, BH11, BH15, BH17, BH19 and BH21) were drilled along the northern edge of
the Highway 11A right-of-way to depths of 8.4 to 14.8 m below grade. Eight boreholes
(BH8, BH10, BH12, BH14, BH16, BH20, BH22 and BH23) were also drilled along the
southern edge of the Highway 11A right-of-way to depths of between 8.4 to 15.0 m.

The locations of these boreholes are shown on the Figures 2, 3 and 4, in Appendix A.

The soil encountered was logged according to the Modified Unified Soil Classification System. Soil
samples were taken at 1.0 m intervals in order to determine the soil/moisture profile. Standard
Penetration tests were taken at 3.0 m depth intervals in the boreholes. All soil samples were
returned to the Red Deer soil laboratory for further testing to determine the soil properties.

Standpipes were installed in 16 boreholes at completion of drilling. Groundwater levels were
measured at completion of drilling and on six other occasions between August 30 and October 21,
2005. The borehole locations and elevations were surveyed by Al-Terra. A geodetic reference
was used for elevations.
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4.0 SOIL CONDITIONS

The general soil profile at the site was surficial topsoil and fill overlying lacustrine soils and till.
Detailed descriptions of the soil conditions encountered at the borehole locations are provided in
the logs in Appendix A. Individual soil test results and definitions of the terminology and symbols
used on the borehole logs are provided on the explanation sheets in Appendix A. The following
is a brief description of the soil types encountered.

41 SURFICIAL SOILS

At all borehole locations except BH20 and BH24, a layer of topsoil was encountered at surface to
depths of between 0.05 to about 0.2 m below grade. The topsoil was considered to be moderately
organic, having organic contents which ranged from about 5 to 11 percent, black and moist. The
lower portion of the topsoil layer at BH6 was peat like in texture, containing wood fibers. In general,
topsoil is considered to be weak and compressible under load.

Deep topsoil to 1.5 m and deeper deposits of buried organics (i.e. topsoil/peat like layers) were
encountered at three borehole locations along the alignment (at depths of 0.4 m in BH14, 2.4 m
in BH17 and 1.6 m in BH21). The buried organics were black, contained wood fibers and had
organic contents of about 13 to 14 percent. Local experience suggests that buried organic
materials are common to the area of the Highway 11A and Highway 2A intersection.

Clay fill was encountered at various locations along the proposed alignment in BH2, BH3, BHS,
BH10, BH14, BH16, BH17, BH19, BH21, BH22 and BH24. The fill was generally a medium plastic
silty clay mixture containing variable amounts of sand and organics, was firm to stiff and brown in
colour. The thickness of the clay fill ranged from about 0.2 m to 3.4 m.

Sand and gravel fill was encountered below the topsoil layer in BH4 (to a depth of about 5.9 m)and
from the surface in BH20 (to a depth of 0.2 m). The fill at BH4 was initially a sandy silt mixture to
a depth of about 1.0 m, then became a compact silty, sand and gravel mixture. The granular fill
in BH20 was considered to be a well graded, compact sand and gravel.

4.2 LACUSTRINE SOIL

The surficial soils below the topsoil and/or fill layers consist of interbedded silt, sand and clay
typical to the north Red Deer area. These lacustrine deposits were present to below the depths
drilled in seventeen of the twenty-two boreholes. Some of the near surface sand in higher areas
were drier materials suggesting windblown (eolian) deposits. The relative density of the sandy soil
was medium dense (compact), and the consistency of the cohesive soils was firm to very stiff. The
proportions of silt and clay vary randomly with depth and as a result the plasticity ranges from non
to medium plastic. The lower portions of this deposit at the locations of BH1, BH2, BH3, BH4 and
BH24 also contained traces of gravel and occasional coal inclusions, and are likely outwash
sediments contained within the local lacustrine deposit. The moisture contents in these deposits
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range from approximately 9 to 28 percent in the sandy soils to slightly below 40 percent in the silty
clay soils. In general, the silty deposits are considered to be wet, soft, sensitive and highly frost
susceptible. Historically, local silty clays have soaked CBR values ranging from 2.5 to 5 and OMC
ranging from 15 to 19 percent. It is estimated the majority of the lacustrine soils at the site are
above the OMC and over 10 percent above the plastic limit.

43 TILL

Till was encountered immediately below the lacustrine soils in BH10, BH11, BH12, BH14 and BH15
at depths of between 8.5 and 12.8 m. These depths correspond to an upper surface elevation of
the till sheet of about 872.5 to 874 m along portions of the Highway 11A alignment. The till was
a silty, sandy, clay mixture with inclusions of gravel, coal and shale pieces. Both sand and clay tills
are common to this area of Red Deer. The clay till has roughly equal proportions of sand, silt and
clay; and the sand till has a small proportion of clay. The plasticity of the till was low to medium and
the consistency of till was very stiff to hard. Moisture contents in the till generally ranged from
about 12 to 18 percent. The clay till in this area is known to contain large boulders and water
bearing sand pockets and layers.
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5.0 GROUNDWATER

Seepage was observed during drilling and sloughing conditions were encountered at completion
in 18 boreholes. The typical groundwater elevation ranged from about 873.4 to 888.4 m, generally
sloping to the east towards the river valley. Depths vary with topography. Table 1 summarizes the
observed groundwater conditions.

TABLE 1
GROUNDWATER OBSERVATIONS
BOREHOLE COMP. AUG 30, SEPT 2, SEPT 6, SEPT7, SEPT 29, OCT 21,
(m) 2005 2005 2005 2005 2005 2005
(m) (m) (m) (m> (m) 1m)

1 DRY - - 888.45 - - 888.35
2 887.02 887.22 - - - 887.32 -
3 887.51 887.71 - - - 887.71 -
4 878.38 878.08 - - - 878.48 -
6 872.27 - - - - - -
7 877.79 875.19 - - - 875.59 -
8 DRY DRY - - - 875.1 -
9 DRY 874.93 - - - - -
10 DRY - 880.72 - - 880.62 -
11 876.37 878.47 - - - 880.67 -
12 876.1 - - - - - -
14 869.4 - - - - - -
15 DRY - - - - - -
16 DRY - - 878.4 - 878.4 -
17 875.35 878.2 - . - 878.2 -
19 871.97 - - - - - -
20 873.5 - - -~ - - -~
21 DRY - 873.84 - - 873.84 -
22 DRY - 874.68 - - - 874.68
23 DRY - 873.83 - - 873.93 -
24 880.09 - - - 881.19 881.19 -
25 878.08 879.28 - - - 879.28 -

These groundwater levels are considered to be typical for north Red Deer. Localized seasonal
variations in the groundwater table depth are expected due to the permeability of the various clay
and sand layers in the upper portion of the soil profile. The groundwater levels and corresponding
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elevations are shown on the borehole logs in Appendix A. This relatively shallow groundwater table
is considered to be near seasonal average and may fluctuate upward significantly during periods
of snowmelt and heavy or prolonged precipitation. Groundwater seepage is expected in
excavations at this site, but the volumes of groundwater encountered will be dependent on
seasonal conditions and the size and permeability of sandy soil layers which are intercepted by the
excavations.

Parkland(GEO

Z\RD1700-RD1749\RD1719 - SEWER TRUNK PROJECT - RD\RD1719 Alignment\RD1719 Alinment Geotechnical Report.wpd






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 14

6.3 BURIED SERVICE INSTALLATION

It is expected that combined storm water and sanitary services will be installed to depths of 5 to 12
m below finished grade. The base of the pipe is expected to be in stiff clay with the possible
exception of portions of the Highway 11A area where a relatively shallow occurrence of till may
intercept the proposed pipes. There is a potential to encounter cobbles or boulders in the till.
Conventional trenched excavations with sloping sides are considered to be feasible provided
measures are taken to control groundwater. Trench sideslope stability will be a concern since the
trenches will intercept the groundwater table. Itis assumed that crossings and the intersection with
Highways 2 and 2A, and the CPR right-of-way will be installed by bored casing installation
methods.

6.3.1 Service Trench Excavation

The sideslopes of conventional unsupported trench excavations would be dependent on the local
soil conditions. In general, for excavations deeper than 1.5 m, it is recommended sideslopes for
short term excavations should be cut back to a minimum 1H:1V. Soil above seepage zones and
saturated silty soils may require flatter sideslopes (required cuts may vary from about 1H:1V in stiff
clay and dry sand to as shallow as 4H:1V in saturated silt deposits). Due to the depth of
excavation, it is expected that the trench will be benched on at least one side of the pipe centre-
lines to allow equipment access to the base. If required sideslopes cannot be provided the use of
temporary shoring is recommended in the working area of the trench.

The degree of stability of a steeply cut excavated trench wall decreases directly with time and,
therefore, construction should be directed at minimizing the length of time service trenches remain
open. For long term excavations (ie. the boring locations near highway and railway crossings),
flatter sidelslopes may be required. Groundwater seepage from the sides of the trenches and from
the base of the excavation is to be expected. Dewatering of excavated slopes may be necessary
for trenches extending through silty, sandy deposits below the groundwater table. Surface grading
should be undertaken so that surface water is not allowed to pond adjacent to service trenches.
Surcharge loads, including excavation spoil, should be kept back from the crest of the excavation
a minimum distance equal to the excavation depth, if not greater. Monitoring and maintenance of
the slopes should be carried out on a regular basis.

Due to the depth of the trench and potential for a significant differential hydrostatic head acting at
the bottom of the excavation, base heave and/or boiling of the trench bottom may occur,
particularly in less cohesive silty soils. If large, wet silt or sand lenses are encountered within the
cut, dewatering using well points or other pressure relief measures may be required. The stiff clay
soils may not be subject to boiling, however repetitive traffic on these wet soils may cause
significant loss of strength and subgrade support.

Installation of underground services and utilities requires an observational approach be adopted
which should combine past experience, contractor's experience and geotechnical input. It would
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