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THURBER ENGINEERING LTD.

October 9, 2014 File: 19-5438-102

AECOM
#1200, 10235 - 101 Street
Edmonton, AB, T5J 3E9

Attention: Mr. Josh Jones, PMP

EDMONTON LIGHT RAIL TRANSIT — VALLEY LINE STAGE 1
SHORT TERM CONSTRUCTION ACCESS ROAD ON NORTH RIVERBANK
PRELIMINARY GEOTECHNICAL INVESTIGATION AND SLOPE ASSESSMENT

Dear Sir,

This letter presents the results of a geotechnical investigation and a preliminary slope
assessment for the proposed construction access road along the north riverbank that is being
considered to facilitate the erection of Stage 1 of the Valley Line of Edmonton’s Light Rail
Transit system (LRT- VL).

The geotechnical investigation and the slope stability assessment presented herein were carried
out in general accordance with our proposal letter to AECOM dated February 7, 2014.
Authorization to proceed with the study was given by Mr. Josh Jones of AECOM.

Use of this report is subject to the Statement of Limitations and Conditions which is included at
the end of the text of this report. The reader’s attention is specifically drawn to these conditions
as it is considered essential that they be followed for the proper use and interpretation of
this report.

1. BACKGROUND

As part of the LRT-VL development, the design includes a long term maintenance and
emergency access road to the north riverbank portal via Cameron Avenue. To minimize the
impact of construction on the residential neighbourhood along Cameron Avenue, a separate,
short term construction access road from the west through Louise McKinney Park is being
considered. In November 2013, three alternate alignments of the construction access road were
proposed by the design team. A high level, multi-disciplinary review of the three options
(including a geotechnical review by Thurber) concluded that a west access from the Grierson
Hill Road past the Riverfront Plaza along the existing southern Shared Use Path (SUP) seemed
to be the least disruptive alternative. The findings of the review were presented to the City of
Edmonton (the City) in a memorandum by ConnectEd Transit Partnership on December 19,
2013. In early 2014, the City requested ConnectEd to carry out a preliminary geotechnical
investigation to evaluate the impact of the preferred construction access road on the overall
stability of the north river valley slope in the project area.
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Drawing No. 19-5438-102-1AR in Appendix A shows the preferred alignment of the construction
access road. The topographic contours of the valley slope in the project area are also shown on
the drawing. As discussed, upgrading of the existing SUP (both in terms of geometry and
pavement structure) could be required to accommodate the anticipated construction traffic. No
vertical alignment of the proposed construction access road was available at the time of this
report. It is our understanding, however, that only minor grading works may be required to
upgrade the access road to the required geometry.

From a geotechnical perspective, the temporary access road runs across the Grierson Hill slide
which is only marginally stable. Depending on the extent of the required grading works and
associated slope disturbances, construction of the access road could potentially impact the
stability of the north river valley slope. An assessment of the potential impacts of the access
road on the stability of the river valley slope is presented in this report.

As discussed in previous Thurber reports, the Grierson Hill slope was used as a waste dump for
the City in the early 1900’s and random thick fills mixed with various municipal waste materials
were encountered near the ground surface. As such, the condition of subgrade soils may be
poor. Preliminary recommendations for a pavement structure more suited to supporting
construction traffic on the access road are also provided.

2. SCOPE OF WORK
Given the objectives of the study (outlined earlier), our scope of work consisted of the following:

= Compile and review existing geological and geotechnical information pertaining to the
Grierson Hill slide.

= Undertake a field drilling program to identify the subsurface conditions along the
proposed access road alignment.

= Install geotechnical instruments to monitor slope movement and pore water
pressure conditions.

= Undertake geotechnical assessment of the impact of the proposed access road on the
overall stability of the north valley slope and provide preliminary recommendations on
access road development.

= Carry out preliminary design for a pavement structure suitable for supporting anticipated
construction traffic.

It should be mentioned that environmental assessments pertaining to the impacts of the
proposed road on the Louise McKinney Park and the historic waste dump were not part of our
scope of work.

Client: AECOM Date: October 9, 2014
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3.

AVAILABLE INFORMATION

The following documents were obtained and reviewed as part of this study:

Client:
File:
e-file:

EBA Engineering Consultants Ltd., and Norbert R. Morgenstern Consultants Ltd., 1978.
Edmonton Convention Centre geotechnical evaluation. Report submitted to the City of
Edmonton, Department of Real Estate and Housing.

EBA Engineering Consultants Ltd., 1981. Grierson Hill stabilization study. Report
submitted to the City of Edmonton, Engineering Department/Parks and Recreation.

EBA Engineering Consultants Ltd.,, 1989. Riverbank slope protection measures,
Grierson Hill, Edmonton. Report submitted to the City of Edmonton Transportation
Department.

City of Edmonton, 2000. Slope indicator installation, Grierson Hill Road bike path.

Hardy, R.M. & Associates Ltd. 1961. Third Report Re Grierson Hill, City of Edmonton,
Alberta. Report submitted to the City of Edmonton.

Martin, R.L., Williams, D.R., Balanko, L.A., and Morgenstern, N.R. 1984. The Grierson
Hill slide, Edmonton, Alberta. Proceedings, 4th International Symposium on Landslides,
Toronto, Canada Day Volume, pp. 125-133.

Martin, R.L., Lewycky, D.M., and Ruban A.F., 1998. Long term movement rates in a
large translational landslide. Proceedings, 51th Canadian Geotechnical Conference,
Edmonton. Volume 1, pp. 23-30.

Thurber Engineering Ltd., 2005. Louise McKinney park Riverfront Plaza - geotechnical
investigation. Report submitted to the City of Edmonton. Project No. 14-31-212.

Thurber Engineering Ltd., 2010. SE LRT expansion, North Saskatchewan river valley
crossing, geotechnical data gathering. Report submitted to the City of Edmonton. Project
No. 14-31-303.

Thurber Engineering Ltd., 2011. Louise McKinney park Millennium Plaza
phase 1 - geotechnical investigation. Report submitted to the City of Edmonton.
Project No. 14-31-203A.

Thurber Engineering Ltd., 2012. Edmonton southeast LRT extension Quarters to
Connors road - an overall appraisal of geotechnical conditions along the LRT alignment.
Report submitted to AECOM. Project No. 19-5438-68.

Thurber Engineering Ltd., 2012. Edmonton southeast LRT transit expansion:
preliminary study of the stability of the north valley slope — Grierson Hill slide area.
Report submitted to AECOM. Project No. 19-5438-68C.

AECOM Date: October 9, 2014
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» Thurber Engineering Ltd., 2012. Edmonton’s southeast light rail transit — Quarters to
Cloverdale: preliminary assessment of stabilization piles for the north valley slope.
Report submitted to AECOM. Project No. 19-5438-68C.

4. GEOLOGIC SETTING

The geologic conditions underlying the project area have been established based on published
studies (Kathol and McPherson, 1975; Andriashek, 1988) and the results of recent and previous
geotechnical investigations. The subsurface conditions along the alignment of the proposed
access road are expected to consist of fill and colluvium material, overlying bedrock. The man-
made fills at surface were associated with the waste disposal activities in the area up until about
1940, the grading works related to the development of Louise McKinney Park in the seventies,
and the stabilization of the valley slope in the eighties. The underlying colluvium material
consists of a mixture of till, clay, silt, sand, and gravel that were displaced and re-located
downslope by the Grierson Hill Slide. The bottom horizons of the colluvium comprise, generally,
bedrock that has been disturbed and weakened by the slide. The combined thickness of fill and
colluvium in the Grierson Hill area varied significantly from one location to the other, and was up
to about 23 m in one test hole.

The undisturbed bedrock underlying the project area is of the Upper Cretaceous Edmonton
Formation, which consists of interbedded layers of clay shale, sandstone, and siltstone. Coal
layers and bentonite seams of variable thickness are frequently encountered throughout the
bedrock. The bentonite seams represent weak layers along which sliding of the valley slopes
has occurred. The Grierson Hill slide is a result of sliding along some of these bentonite seams.
Coal layers within the bedrock were mined extensively in the Grierson Hill area. Disturbance
caused by mining activities has also contributed to weakening of the river valley slopes.

5. GRIERSON HILL LANDSLIDE

The proposed access road is located near the toe of the Grierson Hill Slide; a major
deep-seated landslide that encompassed the north slope of the North Saskatchewan River
valley. The slide has been the subject of several studies (e.g. Hardy & Associates, 1961; EBA,
1981; EBA, 1989; Martin et al, 1984; and Martin et al, 1998). A brief description of the slide and
its history is presented below as it could impact the proposed development.

The Grierson Hill slide first occurred in 1901 and was reportedly attributed to toe erosion from
river action, weakening of the bedrock in the backslope area caused by coal mining activities,
and a prolonged period of precipitation. The landslide measures about 600 m east-west along
the riverbank and has a total slope height of about 55 m, with an average slope angle of
11 degrees. It extends from the Shaw Convention Centre at the west end to the Cloverdale
pedestrian bridge at the east end; and from Grierson Hill Road at the north end to the river’s
edge at the south end (see Drawing 19-5438-102-1AR).

Client: AECOM Date: October 9, 2014
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The slide mechanism was translational, with the failure mass sliding towards the river
on planar near-horizontal shear surfaces that developed along distinct bentonite seams
within the bedrock. A schematic diagram of the slide mechanism is shown on
Drawing No. 19-5438-102-2AR. Since 1901, the slide scarp has retrogressed more than 35 m
and the toe has moved out some 120 m into the river from its original pre-slide location
(refer to Drawing 19-5438-102-1AR).

Since the initial failure in 1901, the Grierson Hill slope has been modified by extensive dumping
and backfilling, mainly on the upper portions of the slope. Between 1911 and 1940, the graben
feature created by the slide was used as a waste dump for the City of Edmonton. Between 1950
and 1961, nearly 50,000 m? of fill were placed in the graben area for the construction of the
Grierson Hill Road. In 1978, the Grierson Hill slope was graded and landscaped into a city park;
the Louise McKinney Park. Construction of the Shaw Convention Centre at the west end of the
slide was undertaken in the early 1980’s, and a portion of the Grierson Hill Road was relocated
slightly to the north in the late 1980’s.

Monitoring the movement of the valley slope in the area dates back to the early 1950’s during
the initial attempts to construct the Grierson Hill Road. Since then, slope movements have
occurred periodically, sometimes at rates as fast as several meters per year in the central
portion of the slide. It has been observed that the movement rates were very sensitive to
changes in slope condition (e.g. grading works, toe erosion, precipitation, etc.). Over the years,
various stabilization measures have been implemented to slow the slope movement. In the late
1950’s and early 1960’s, dewatering wells and drainage galleries were installed to drain the coal
seams and abandoned mine openings. In 1987, a toe berm was constructed to improve the
stability of the slope after a major flood removed up to 8 m of the river bank in 1986. In 1991, a
4 m wide outer berm of concrete rubble and rock riprap was installed along the north bank of the
river channel. The outer berm was deemed necessary following a rapid drawdown failure of a
50 m long section of the riverbank in July of 1990.

The stabilization measures noted above have considerably improved the overall slope stability.
Two slope inclinometers were installed in March 2000 by the City of Edmonton along the
Grierson Hill Road. Available readings of these slope inclinometers (between April and June,
2000) did not indicate any significant slope movements. Four additional slope inclinometers
were installed in 2010 and 2011 at the eastern flank of the slide near the LRT-VL alignment.
The instruments have been monitored regularly since November, 2010. No noticeable slope
movements have been detected to date.

6. GEOTECHNICAL INVESTIGATION
6.1 Field Drilling Program

Six test holes (TH14-1 to TH14-6) were drilled along the preferred road alignment to depths
ranging between 6 and 10 m below existing ground surface. Upon the completion of drilling,
25 mm diameter standpipe piezometers were installed in all six holes for future monitoring of
groundwater levels.

Client: AECOM Date: October 9, 2014
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Two deep test holes, SI14-1 and SI14-2, were also drilled upslope of the road alignment to
depths of 45.6 and 33.3 m, respectively, for the installation of geotechnical instruments. A total
of 2 slope inclinometers and 5 pneumatic piezometers were installed in these two holes.

Five test holes (TH14-7 to TH14-11) were drilled to depths ranging from 5.2 m to 11.9 m below
existing ground near the eastern end of the road alignment. These test holes were part of a
different study aimed at characterizing the thickness of waste material within the anticipated
LRT-VL construction zone (Thurber report dated July 23, 2014).

The locations of recent and previous test holes advanced in the project area are presented on
Drawing No. 19-5438-102-1AR in Appendix A.

The current field program was conducted between March 17 to 24, 2014, using two different drill
rigs; a small auger rig and a large rig with both auger and wet rotary/coring capabilities. The
shallow holes and overburden soils in the two deeper holes were drilled using solid stem augers
while continuous coring was used in the bedrock. Both rigs were owned and operated by Mobile
Augers and Research Ltd. of Edmonton, Alberta. The field work was conducted under the
supervision of Thurber personnel. The test hole locations were surveyed by Opus Stewart Weir
after the drilling program was completed.

For overburden soils, disturbed soil samples were obtained from the auger flights and Standard
Penetration Tests (SPTs) were carried out at selected depths. The undrained shear strength
(Cpen value) of cohesive samples was estimated using a pocket penetrometer. For bedrock,
continuous core samples were recovered.

Water and slough levels were noted during and immediately after the completion of drilling,
before backfilling the test holes.

The results of the drilling, field observations, and the details of the installed instruments are
summarized on the test hole logs in Appendix B.

6.2 Laboratory Testing

Laboratory testing included visual classification and the determination of the natural moisture
content of all soil samples. Bedrock core samples were also logged in the laboratory and the
percent recovery and the Rock Quality Designation (RQD) were recorded. The moisture content
of select bedrock specimens were determined. Atterberg Limits tests were carried out on
selected representative soil and bedrock samples.

The results of laboratory testing are summarized on the test hole logs in Appendix B. An
explanation of the symbols and terms used to describe observations on the test hole logs and
the Modified Unified Soil Classification System are also provided in Appendix B.

Client: AECOM Date: October 9, 2014
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7. SUBSURFACE CONDITIONS
7.1 Soil Conditions
7.1.1 General

The subsurface conditions encountered in test holes drilled along the proposed road alignment
comprised, in descending order, topsoil, fills of varying composition and thickness,
overlying colluvium (lacustrine clay, clay till and sand). In TH14-5 and TH14-6 at the east
end of the alignment (which coincides with the eastern flank of the Grierson Hill slide), clay
shale and sandstone bedrock were encountered directly beneath the topsoil or below a limited
thickness of fill.

Similar stratigraphy was observed at the locations of the two deep test holes drilled upslope of
the road alignment. The primary difference was that the fill soils were much thicker.

Brief descriptions of the main soil layers are provided in the following sections. Detailed soil
descriptions are presented on the test hole logs attached in Appendix B.

7.1.2 Topsoil

Topsoil was encountered in all test holes. The topsoil extended to depths ranging from about
0.15 m to 0.3 m below existing ground surface. It should be noted that the thickness of topsoil
could vary between test holes and it may be thicker or thinner at other locations along the road
alignment.

7.1.3 Fill

Fill soils were encountered in all test holes except TH14-6. The fill ranged from 1.6 to 2.9 m in
thickness at the western and eastern ends of the road alignment which coincide with the flanks
of the Grierson Hill Slide. Along the central part of alignment, the fill extended to the termination
depths of test holes TH14-2 through TH14-4 at 5.8 m below ground surface. At the locations of
SI14-1 and SI14-2, the fill was 12.8 and 10.2 m thick, respectively.

The fill comprised clay or clay shale with intermittent gravelly and sandy horizons. Coal, peat,
organic soils, brick fragments, pieces of glass, and wood were encountered within the fill.

The moisture contents of fill samples varied widely, ranging from 4 percent up to about
60 percent. The lower values were associated with sand and gravel fills near the ground surface
whereas the higher values were characteristic of peat layers. SPT ‘N’ values in the fill ranged
generally from 2 to 17 blows per 300 mm penetration indicating soft to very stiff consistencies.
The results of four Atterberg Limits tests conducted on samples of the clay and clay shale fills
indicated plastic limits between 17 and 27 percent and liquid limits between 44 and 72 percent.
The results indicate that fill soils were generally of medium to high plasticity.

Client: AECOM Date: October 9, 2014
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7.1.4 Clay (Possible Colluvium)

A clay layer was encountered beneath the clay fill in TH14-1 at a depth of about 1.5 m below
ground surface and had a thickness of about 2.3 m. The clay was brown, silty, contained trace
oxides and was classified as high plastic. The natural moisture content of clay samples ranged
from 28 to 43 percent. One SPT ‘N’ value of 7 blows per 300 mm penetration was recorded in
the clay, indicating firm consistency.

7.1.5 Clay Till (Possible Colluvium)

Layers of clay till were encountered beneath the clay in TH14-1 and beneath the fill in S114-1.
The thickness of till layers varied from 0.8 to 2.3 m. The clay till was medium plastic, silty,
sandy, and contained traces of gravel, coal, and occasional sand lenses. The natural moisture
content of clay till samples varied between 17 and 22 percent. The clay till was of very stiff
consistency with SPT ‘N’ values between 18 and 29 blows per 300 mm of spoon penetration.

7.1.6 Bedrock

Bedrock consisting of interbedded layers of clay shale and sandstone was encountered in test
holes TH14-5, TH14-6, SI14-1 and SI14-2. Coal seams, 0.2 to 0.5 m thick, and thin layers of
siltstone, 0.1 to 0.2 m thick, were encountered within the bedrock. The elevation of top of
bedrock varied between 623.3 and 633.1 m, depending on the test hole location on the valley
slope. The corresponding depth to top of bedrock below existing ground ranged between 0.3 m
(TH14-6) and 13.6 m (S114-1).

The moisture content of bedrock samples ranged generally from 15 to 30 percent. Higher
moisture contents, up to 60 percent, were recorded at a few locations and were typically
associated with bentonitic horizons or coal seams within the bedrock. SPT ‘N’ values in the
bedrock ranged from 14 to over 100 blows per 300 mm penetration, indicating a stiff to hard
consistency in soil mechanics terminology. The results of one Atterberg Limits test conducted
on a clay shale sample indicated high plastic material with a liquid limit of 63 percent and a
plastic limit of 27 percent.

7.2 Groundwater Conditions

Groundwater measurements taken in the standpipe piezometers installed in test holes
advanced along the road alignment are presented in Table 7.1. A summary of the groundwater
levels recorded in the pneumatic piezometers installed in SI14-1 and Sl14-2 is presented in
Table 7.2.

Client: AECOM Date: October 9, 2014
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TABLE 7.1
SHORT TERM GROUNDWATER OBSERVATIONS AND SLOUGHING CONDITIONS
DRILL DEPTH OF GROLUEIQI/DE I_SSIEIIEQgVE AT STAXJVL?FLEE II;’IIEEVZECI)_I\/lI'I\EITER

TEST | DEPTH 1 STANDPIPE | £\p oF DRILLING 2 (m) B.G.S.(m)
HOLE B.G.S. PIEZOMETER SLOUGH WATER June 11

(m) B.G.S.1 (m) EVEL L EVEL 2014 July 31, 2014
TH14-1 6.1 6.1 none none 4.6 4.6
TH14-2 5.8 5.6 5.5 5.3 54 5.1
TH14-3 5.8 5.8 none none Dry Dry
TH14-4 5.8 5.8 none none Dry Dry
TH14-5 10.1 9.6 9.7 none 8.1 8.2
TH14-6 104 10.2 9.9 9.7 6.7 6.6
1 Below ground surface.
2 Test holes were drilled on March 24, 2014.

TABLE 7.2
SHORT TERM GROUNDWATER LEVELS IN PNEUMATIC PIEZOMETERS

TIP OF PNEUMATIC GROUNDWATER LEVEL ON
TEST PIEZOMETER 11-JUN-2014 20-AUG-2014
HOLE DEPTH! | ELEVATION | DEPTH! | ELEVATION | DEPTH! | ELEVATION

(m) (m) (m) (m) (m) (m)
S114-1 12.0 632.5 3.50 641.0 3.1 641.4

21.6 622.9 16.2 628.3 17.7 626.9

35.3 609.2 27.3 617.2 27 1 617.4
Sl14-2 5.8 627.7 5.1 628.4 4.2 629.3

27.3 606.2 19.0 614.5 19.2 614.3

1 Below ground surface.

It should be noted that the water level measurements taken during this field investigation
program are short term levels and may not represent the stabilized long term groundwater
conditions. In addition, groundwater levels may vary between test hole locations. Groundwater
levels are also expected to vary in response to seasonal factors and precipitation. Hence, the
actual groundwater conditions at the time of construction could vary from those recorded during
this investigation.

8. SLOPE MOVEMENT MONITORING

As noted earlier, slope inclinometers SI14-1 and Sl14-2 were installed during the current
investigation (refer to Drawing 19-5438-102-1AR) to monitor the movement of the Grierson Hill
slide. Previously, four slope inclinometers were installed at the eastern end of the proposed
construction access road as part of the geotechnical investigation for the LRT-VL project.

Client: AECOM Date: October 9, 2014
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All instruments have been monitored a number times each year since they were installed. The
monitoring results, in terms of the observed cumulative and incremental slope movements, are
presented on the attached plots in Appendix C. As shown on the plots, the slope inclinometer
data did not indicate any noticeable slope movements.

It should be noted, however, that the monitoring period, 2011 to 2014, is relatively short and
may not necessarily reflect the long term performance of the slope, particularly if changes to the
slope conditions (e.g. caused by construction) were to occur.

9. PRELIMINARY GEOTECHNICAL SITE EVALUATION
9.1 General

As discussed earlier, the preferred alignment of the construction access road runs along the toe
of the Grierson Hill slide. It is our understanding that construction of the access road will involve
minor grading works. For the purposes of this assessment, it was assumed that fills up to 1 m
high may be placed for road construction. It was also assumed that the width of the road will be
in the order of 8 m to accommodate two way traffic.

Because of disturbances caused by the Grierson Hill slide and subsequent grading works, the
subsurface conditions in the project area are complex. The stratigraphy, characteristics of fill
and colluvium materials, and groundwater conditions vary significantly from one location to the
other. Considering the uncertainty in subsurface conditions, the intent of the stability analyses
presented herein was not to estimate the absolute values of the factor of safety, but rather to
quantify the change in the slope factor of safety as a result of access road construction. On that
basis, slope stability analyses were carried out for four different cross-sections (Sections A-A’,
B-B’, C-C’ and D-D’ shown on Drawing No. 19-5438-102-1AR) to assess the impact of road
construction on the factor of safety of the existing valley slopes. Deep-seated translational
failure modes along weak bentonite seems within the bedrock were considered in the analyses.
Both large scale failures encompassing the majority of the valley slope and small failures
encompassing the 10 m high bank along the river channel were investigated. Potential rotational
failures of the latter shallow bank were also analyzed. They were found less critical and the
results of these stability analyses are not reported herein.

9.2 Assessment of Slope Stability
9.2.1 Stratigraphy and Soil and Groundwater Parameters

The soil/bedrock stratigraphy used in the stability analyses was inferred from available test hole
information from both the current and previous geotechnical investigations (Appendix B). The
slope profiles along cross-sections A-A’, B-B’, C-C’ and D-D’ were estimated from the survey
data provided by AECOM.

Soil and bedrock strength parameters used in the stability analyses were estimated from the
results of various geotechnical studies and are presented in Table 9.1. They are also shown on
the figures of slope stability analyses in Appendix D.

Client: AECOM Date: October 9, 2014
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TABLE 9.1
SOIL AND BEDROCK STRENGTH PARAMETERS
USED IN STABILITY ANALYSES
UNIT WEIGHT EFFECTIVE EFFECTIVE
SOIL TYPE FRICTION ANGLE COHESION
(kN/m3) () ¢’ (kPa)
Colluvium and Fill 18 23 2
Clay Till (Weathered) 18 25 5
Clay Till 18 25 20
Previous Slip Zone (Bentonite
. 20 9 0
seams at residual strength)
Potential Slip Zone (Bentonite 20 14 0
seams at peak strength)
Bedrock Units A and B 20 25 80
Bedrock Unit C 20 25 60
Bedrock Units D and E 20 25 50
Disturbed Bedrock 20 25 15-30

From a slope stability perspective, the shear strength of bentonite seams within the bedrock is a
governing factor in the global stability assessment of the Grierson Hill slope. In the analyses, the
peak strength parameters (¢‘' = 14°, ¢ = 0) were used along the relatively undisturbed sections
of the bentonite layers behind (i.e. north of) the old scarp area. The residual strength
parameters (¢' = 9°, ¢ = 0) were assigned to the disturbed sections of the bentonite seams near
the slope toe, where significant slope movements have occurred in the past.

The shear strength of the disturbed horizons of bedrock was varied between cross-sections. For
Sections A-A’, B-B’ and C-C’, ¢'=25° and c=15 kPa were used in the analyses.
For Section D-D’ near the eastern flank of the slide where slope movement and
ground disturbance would have been less severe, higher shear strength parameters
(¢° = 25°, ¢ = 30 kPa) were used.

The groundwater levels used in the stability analyses were primarily based on historic and some
recent groundwater monitoring data. They varied from elevations of about 654 m below the
crest of the valley slope to 614 m at the toe of the slope near the North Saskatchewan River.

9.2.2 Analysis Results

The slope stability analyses were performed using the SLOPE/W software, based on the
method of limit equilibrium. Stability analyses were first performed for the existing slope
condition prior to access road construction. The slope profiles were modified to approximate
possible changes in ground surface topography associated with road construction (i.e. possible
fills and cuts). A surcharge pressure of 16 kPa was applied on the road surface to account for
loading induced by construction traffic. The stability analyses were then repeated to assess the
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change in the slope factor of safety as a result of road construction. The results of the stability
analyses are presented on Figures D1 through D24 in Appendix D, and are also summarized in
Table 9.2.

TABLE 9.2
SUMMARY OF RESULTS OF SLOPE STABILITY ANALYSES

SLOPE FACTOR OF SAFETY

CROSS BENTONITE SEAM ‘A’ ? BENTONITE SEAM ‘B’ 2 RIVERBANK 3

SECTION * EXISTING ACCESS EXISTING ACCESS EXISTING ACCESS
CONDITION ROAD 4 CONDITION ROAD 4 CONDITION ROAD 4

A-A 1.33 1.34 1.23 1.24 1.23 1.23
B-B 1.31 1.31 1.20 1.21 1.24 1.22
c-¢C 1.30 1.30 1.24 1.25 1.15 1.07
D-D 1.23 1.23 1.23 1.23 1.20 1.17

Refer to Drawing 19-5438-102-1AR for cross-section locations.

Refer to the slope stability figures in Appendix D for soil/bedrock stratigraphy, including the depth of bentonite
seams.

Factor of safety of the ~10 m high bank along the river channel.
4 Factor of safety following construction of the access road in accordance with the approximate geometry shown on
the stability figures in Appendix D.

As shown on the stability figures in Appendix D, possible translational failures along bentonite
Seams ‘A’ and ‘B’ are large slides that encompass the majority of the valley slope. For the deep
Bentonite Seam ‘A’ below riverbed, the pre-construction factor of safety ranged between
1.2 and 1.3. Construction of the access road had practically no effect on the slope factor of
safety. For Bentonite Seam ‘B’ above the elevation of the riverbed, the preconstruction factor of
safety was in the order of 1.2. Similarly, construction of the access road had practically no
impact on the slope factor of safety. These findings are attributed to the minute size of road fill,
1 m high embankments, compared to the volume of the slide mass (refer to Figures D2 and D4,
for example).

For potential failures encompassing the riverbank (i.e. the shallow bank along river channel), the
preconstruction factor of safety was estimated to be in the range of 1.15 to 1.25. The placement
of access road fill, albeit very limited, could potentially result in a 2 to 7 percent reduction in the
slope factor of safety. While the percent reduction in the factor of safety is not large, it reduces
the already low factors of safety even further to a 1.1 to 1.2 range. As noted in Section 5, a 50 m
long section of the riverbank failed in July 1990 following a rapid drawdown of the river level. A
4 m wide outer berm of concrete rubble and riprap was constructed in 1991 (EBA, 1989; and
Martin et al, 1998) to improve the marginal stability of the riverbank.

Client: AECOM Date: October 9, 2014
File: 19-5438-102
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9.2.3 Conclusions and Recommendations

The proposed alignment of the temporary construction access road runs along the toe of the
valley slope. It was assumed that road construction could involve the placement of up
to 1 m high fills. Limited cuts could also be required to accommodate an 8 m wide road for
two-way traffic.

The analysis results in Section 9.2.2 suggest that road construction will have minimal impact on
the stability of the overall valley slope. It could, however, adversely affect the stability of the
shallow bank along the river channel. Although any such failure would impact a limited portion of
the valley slope, instabilities along the toe of the sensitive Grierson Hill slide may trigger slope
movements on a wider scale, if not repaired on a timely basis. As such, it is recommended that
the placement of additional fill be avoided during construction of the temporary access road.
The footprint of the access road (to accommodate an 8 m wide road) should be kept as far north
as practical from the crest of the riverbank. Limited cuts may be used to achieve the required
road width. To limit the extent of excavations, cuts could be supported using temporary retaining
systems (e.g. lock-block walls).

A number of slope inclinometers should be installed along the alignment of the access road and
monitored on a regular basis to help detect and assess any slope movements. Visual
inspections of the river valley slope in the general area of the access road should also be
carried out regularly during road and LRT-VL construction to identify any signs of ground
movement (e.g. cracks, bulging, tilted trees or posts, etc.). Should the slope monitoring or
visual inspections indicate any ground movement, a review of the slope condition should be
carried out immediately and measures to arrest the movement should be implemented as soon
as possible.

9.3 Subgrade Assessment and Pavement Design

The evaluation and recommendations provided in the following sub-sections were based on
limited information and concept level drawings provided by AECOM. They are considered
preliminary and should be reviewed by the contractor's geotechnical engineer based on actual
design and construction requirements.

9.3.1 General

The design grades of the temporary construction access road through Louis McKinney Park
were unknown at the time of preparation of this report. However, it is understood that the road
grades will follow the existing grades with possibly some minor cuts and fills.

Based on available test hole information, it is expected that the subgrade conditions would vary
along the alignment of the subject access road. In some areas, the subgrade conditions would
be adequate while in others poor unsuitable fills would be present at the subgrade level. The
removal and replacement of unsuitable soils will be required in such areas and remedial
measures will need to be determined at the time of construction on a case by case basis.

Client: AECOM Date: October 9, 2014
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Recommendations for site grading and subgrade preparation are provided in Section 9.3.2.
Preliminary design recommendations for alternate pavement structures are provided in
Section 9.3.3.

9.3.2 Grading and subgrade preparation

All topsoil/peat, organics, and fill soils containing significant organic content or municipal waste
materials should be removed from the proposed roadway areas. The thickness of topsoil at the
test hole locations ranged from 0.15 m to 0.3 m below existing ground surface, however
stripping requirements will be largely governed by the presence of organic/waste materials and
the overall stability of existing fill soils that form the majority of the near-surface stratigraphy.

The exposed surface (after stripping) should be proof rolled and inspected by qualified
geotechnical personnel to identify weak areas and to confirm that all deleterious material has
been removed. Weak zones or pockets of deleterious material at surface should be locally
removed and replaced with suitable fill compacted to at least 97 percent of Standard Proctor
Maximum Dry Density (SPMDD).

Where the pavement subgrade will be located in cut or in fill of less than 150 mm, the finished
subgrade should be subcut to a depth of 300 mm. The removed material (if suitable) should be
reworked, then placed in lifts and compacted to 100 percent of the SPMDD.

The natural water content of existing fill soils varied widely ranging from 4 to 60 percent. It is,
therefore, expected that poor subgrade conditions will be encountered in areas where the
moisture contents of in-situ soils are significantly higher than the Optimum Moisture Content
(OMC). In such areas, moisture conditioning will be required in order to meet the subgrade
compaction requirements. Depending on the weather at the time of construction, it may be
preferable to modify wet subgrades using cement. The use of cement modification offers
improved field workability, quicker drying, and the formation of a working platform suitable for
placing and compacting the pavement materials. A minimum application rate of 10 kg/m? of
cement would be required per 150 mm lift of soil. Additional cement to deeper depths may be
required if weaker soils are encountered.

The following additional recommendations also apply:

» Subgrade areas that become softened as a result of construction traffic or weather
conditions should also be subexcavated and replaced with low to medium plastic clay or
clean granular fill prior to the installation of pavement structure.

= Fill soils required to achieve the design subgrade level should consist of inorganic low to
medium plastic clay placed in 150 mm thick lifts (compacted thickness) and compacted
to at least 97 percent of the SPMDD at placement moisture contents within £2 percent of
the OMC. The upper 300 mm of subgrade should be compacted to 100 percent of the

SPMDD.
Client: AECOM Date: October 9, 2014
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= Uniformity of compaction is essential to reduce the potential for differential settlement. It
is recommended that fill placement be inspected and tested by qualified geotechnical
personnel to ensure adequate compaction.

Permanent site drainage should be developed at early stages of construction in order to
improve site trafficability and reduce future frost effects in the subgrade. It is recommended that
the finished subgrade surface be sloped at a minimum of 2 percent towards side ditches. The
purpose of this is to drain surface water from the subgrade and thereby prevent ponding of
water which could result in swelling, softening, and/or possible frost heave of the subgrade. The
final compacted subgrade surface should be proof-rolled to confirm that surface deflections are
minimal under the influence of construction traffic.

9.3.3 Pavement Structure

It is understood that the temporary construction access road will be required to accommodate
wheel loads from typical construction equipment such as; dump trucks, concrete trucks, tracked
equipment, and trailers. Although the expected number of trips per day is not available, we
understand that the traffic through the construction access road is expected to be typical for a
project of this scope with large quantities of earth moving expected. We further understand that
the subject access road could either be asphalt concrete pavement (ACP) or gravel surfaced
and would be in use for about 4 years.

Due to the frequent use of the construction access road by heavy trucks and construction
equipment, and the relatively short service life, it is recommended that consideration be given to
construction of a gravel pavement structure as opposed to an ACP pavement structure.

The design of pavement thickness will depend on the magnitude, frequency, and distribution of
traffic loading anticipated on the access road. In the absence of this information, one of the
preliminary pavement sections presented in Table 9.1 below may be considered for the design
and construction of the subject temporary access road. Once the actual construction traffic
loads and frequencies are known, the contractor's pavement engineer should review and
confirm the adequacy of these proposed pavement sections.

The pavement design has been based on an assumed subgrade CBR value of 3 and a design
period of 4 years.

TABLE 9.3
ALTERNATE PAVEMENT STRUCTURES (GRAVEL PAVEMENTS)

UNREINFORCED STRUCTURE REINFORCED STRUCTURE

350 mm Crushed Granular Base over
Geogrid (Tensar TX 160 or equivalent) over
Non-Woven geotextile (Nilex 4551) over
300 mm prepared subgrade

550 mm Crushed Granular Base over
Woven geotextile (Nilex 2004) over
300 mm of prepared subgrade

Client: AECOM Date: October 9, 2014
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On-going grading and maintenance of the roadway gravel surface should be anticipated,
particularly where vehicles are turning and braking. In addition, some maintenance may also be
required to repair localized structurally damaged areas and/or to fill and level rutted areas.
Additional gravel may be required to restore the gravel section at damaged or rutted areas. Prior
to placing the gravel, any surficial contamination or loosed material should be removed. The
replacement gravel should comprise suitable crushed gravel compacted to the specified
compaction level.

Pavement materials should be supplied and constructed in accordance with the latest edition of
the City of Edmonton Design Standards and Construction Specifications.

10. CLOSURE

We trust the above provides the information you require at this time. If you have any questions
regarding the contents of this report, please contact the undersigned at your convenience.

Yours truly,

Thurber Engineering Ltd.
Robin Tweedie, M.Sc., P. Eng
Review Principal

PERMIT TO PRACTICE

THURBER ENGINEERINGLTD.
Signature =

Date q oct zoll

PERMIT NUMBER: P 5186

The Association of Professional Engineers,
Geologists and Geophysicists of Alberta

Hassan El-Ramly, Ph.D., P. Eng
Senior Project Engineer

Don Stefanyk, P.Eng.
Senior Pavement Engineer
g
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Attachments
=  Appendix A
- Drawing No. 19-5438-102-1AR — Site Plan Showing the Alignment of the Proposed
Construction Access Road and Approximate Test Hole Locations
- Drawing No. 19-5438-102-2AR — Schematic Diagram of Failure Mechanism of
Grierson Hill Slide

»  Appendix B
- Modified Unified Soils Classification System
- Symbols and Terms Used on the Test Hole Logs
- Test hole Logs

=  Appendix C
- Plots of Slope Inclinometer Readings

= Appendix D
- Figures of Slope Stability Analyses
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STATEMENT OF LIMITATIONS AND CONDITIONS

1. STANDARD OF CARE

This study and Report have been prepared in accordance with generally accepted engineering or environmental consulting
practices in this area. No other warranty, expressed or implied, is made.

2. COMPLETE REPORT

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment are a part of the
Report which is of a summary nature and is not intended to stand alone without reference to the instructions given to us by the
Client, communications between us and the Client, and to any other reports, writings, proposals or documents prepared by us
for the Client relative to the specific site described herein, all of which constitute the Report.

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED
HEREIN, REFERENCE MUST BE MADE TO THE WHOLE OF THE REPORT. WE CANNOT BE RESPONSIBLE FOR USE
BY ANY PARTY OF PORTIONS OF THE REPORT WITHOUT REFERENCE TO THE WHOLE REPORT.

3. BASIS OF REPORT

The Report has been prepared for the specific site, development, design objectives and purposes that were described to us by
the Client. The applicability and reliability of any of the findings, recommendations, suggestions, or opinions expressed in the
document, subject to the limitations provided herein, are only valid to the extent that this Report expressly addresses
proposed development, design objectives and purposes, and then only to the extent there has been no material alteration to or
variation from any of the said descriptions provided to us unless we are specifically requested by the Client to review and
revise the Report in light of such alteration or variation or to consider such representations, information and instructions.

4. USE OF THE REPORT

The information and opinions expressed in the Report, or any document forming part of the Report, are for the sole benefit of the
Client. NO OTHER PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT OUR
WRITTEN CONSENT AND SUCH USE SHALL BE ON SUCH TERMS AND CONDITIONS AS WE MAY EXPRESSLY
APPROVE. The contents of the Report remain our copyright property. The Client may not give, lend or, sell the Report, or
otherwise make the Report, or any portion thereof, available to any person without our prior written permission. Any use which
a third party makes of the Report, are the sole responsibility of such third parties. Unless expressly permitted by us, no person
other than the Client is entitled to rely on this Report. We accept no responsibility whatsoever for damages suffered by any
third party resulting from use of the Report without our express written permission.

5. INTERPRETATION OF THE REPORT

a) Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks, geological
units, contaminant materials and quantities have been based on investigations performed in accordance with the
standards set out in Paragraph 1. Classification and identification of these factors are judgmental in nature.
Comprehensive sampling and testing programs implemented with the appropriate equipment by experienced personnel,
may fail to locate some conditions. All investigations utilizing the standards of Paragraph 1 will involve an inherent risk
that some conditions will not be detected and all documents or records summarizing such investigations will be based on
assumptions of what exists between the actual points sampled. Actual conditions may vary significantly between the
points investigated and the Client and all other persons making use of such documents or records with our express written
consent should be aware of this risk and this report is delivered on the express condition that such risk is accepted by the
Client and such other persons. Some conditions are subject to change over time and those making use of the Report
should be aware of this possibility and understand that the Report only presents the conditions at the sampled points at
the time of sampling. Where special concerns exist, or the Client has special considerations or requirements, the Client
should disclose them so that additional or special investigations may be undertaken which would not otherwise be within
the scope of investigations made for the purposes of the Report.

b) Reliance on Provided Information: The evaluation and conclusions contained in the Report have been prepared on the
basis of conditions in evidence at the time of site inspections and on the basis of information provided to us. We have
relied in good faith upon representations, information and instructions provided by the Client and others concerning the
site. Accordingly, we cannot accept responsibility for any deficiency, misstatement or inaccuracy contained in the Report
as a result of misstatements, omissions, misrepresentations, or fraudulent acts of the Client or other persons providing
information relied on by us. We are entitled to rely on such representations, information and instructions and are not
required to carry out investigations to determine the truth or accuracy of such representations, information and
instructions.

(seeover ...)
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INTERPRETATION OF THE REPORT (continued. . .)

c) Design Services: The Report may form part of the design and construction documents for information purposes even though it
may have been issued prior to the final design being completed. We should be retained to review the final design, project
plans and documents prior to construction to confirm that they are consistent with the intent of the Report. Any differences that
may exist between the report recommendations and the final design detailed in the contract documents should be reported to
us immediately so that we can address potential conflicts.

d) Construction Services: During construction we must be retained to provide field reviews. Field reviews consist of performing
sufficient and timely observations of encountered conditions to confirm and document that the site conditions do not materially
differ from those interpreted conditions considered in the preparation of the report. Adequate field reviews are necessary for
Thurber to provide letters of assurance, in accordance with the requirements of many regulatory authorities.

6. RISK LIMITATION

Geotechnical engineering and environmental consulting projects often have the potential to encounter pollutants or hazardous
substances and the potential to cause an accidental release of those substances. In consideration of the provision of the services
by us, which are for the Client's benefit, the Client agrees to hold harmless and to indemnify and defend us and our directors,
officers, servants, agents, employees, workmen and contractors (hereinafter referred to as the "Company") from and against any
and all claims, losses, damages, demands, disputes, liability and legal investigative costs of defence, whether for personal injury
including death, or any other loss whatsoever, regardless of any action or omission on the part of the Company, that result from an
accidental release of pollutants or hazardous substances occurring as a result of carrying out this Project. This indemnification
shall extend to all Claims brought or threatened against the Company under any federal or provincial statute as a result of
conducting work on this Project. In addition to the above indemnification, the Client further agrees not to bring any claims against
the Company in connection with any of the aforementioned causes.

7. SERVICES OF SUBCONSULTANTS AND CONTRACTORS

The conduct of engineering and environmental studies frequently requires hiring the services of individuals and companies with
special expertise and/or services which we do not provide. We may arrange the hiring of these services as a convenience to our
Clients. As these services are for the Client's benefit, the Client agrees to hold the Company harmless and to indemnify and defend
us from and against all claims arising through such hirings to the extent that the Client would incur had he hired those services
directly. This includes responsibility for payment for services rendered and pursuit of damages for errors, omissions or negligence
by those parties in carrying out their work. In particular, these conditions apply to the use of drilling, excavation and laboratory
testing services.

8. CONTROL OF WORK AND JOBSITE SAFETY

We are responsible only for the activities of our employees on the jobsite. The presence of our personnel on the site shall not be
construed in any way to relieve the Client or any contractors on site from their responsibilities for site safety. The Client
acknowledges that he, his representatives, contractors or others retain control of the site and that we never occupy a position of
control of the site. The Client undertakes to inform us of all hazardous conditions, or other relevant conditions of which the Client is
aware. The Client also recognizes that our activities may uncover previously unknown hazardous conditions or materials and that
such a discovery may result in the necessity to undertake emergency procedures to protect our employees as well as the public at
large and the environment in general. These procedures may well involve additional costs outside of any budgets previously
agreed to. The Client agrees to pay us for any expenses incurred as the result of such discoveries and to compensate us through
payment of additional fees and expenses for time spent by us to deal with the consequences of such discoveries. The Client also
acknowledges that in some cases the discovery of hazardous conditions and materials will require that certain regulatory bodies be
informed and the Client agrees that notification to such bodies by us will not be a cause of action or dispute.

9. INDEPENDENT JUDGEMENTS OF CLIENT

The information, interpretations and conclusions in the Report are based on our interpretation of conditions revealed through
limited investigation conducted within a defined scope of services. We cannot accept responsibility for independent conclusions,
interpretations, interpolations and/or decisions of the Client, or others who may come into possession of the Report, or any part
thereof, which may be based on information contained in the Report. This restriction of liability includes but is not limited to
decisions made to develop, purchase or sell land.

SLC20120601_HKH/KDG
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APPENDIX A

Drawing No. 19-5438-102-1AR — Site Plan Showing the Alignment of the Proposed
Construction Access Road and Approximate Test Hole Locations

Drawing No. 19-5438-102-2AR — Schematic Diagram of Failure Mechanism of Grierson Hill
Slide
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APPENDIX B

Test hole Logs
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SYMBOLS AND TERMS USED ON TEST HOLE LOGS

VISUAL TEXTURAL CLASSIFICATION OF MINERAL SOILS

CLASSIFICATION APPARENT PARTICLE SIZE VISUAL IDENTIFICATION

Boulders Greater than 200 mm Greater than 200 mm

Cobbles 75 mm to 200 mm 75 mm to 200 mm

Gravel 4.75 mm to 75 mm 5mmto 75 mm

Sand 0.075 mm to 4.75 mm Visible particles to 5 mm

Silt 0.002 mm to 0.075 mm Non-Plastic particles, not visible to the naked eye
Clay Less than 0.002 mm Plastic particles, not visible to the naked eye

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

DESCRIPTIVE TERM APPROXIMATE UNDRAINED APPROXIMATE
SHEAR STRENGTH SPT* 'N'VALUE

Very Soft Less than 10 kPa Less than 2

Soft 10 - 25 kPa 2to4

Firm 25 - 50 kPa 4108

Siff 50 - 100 kPa 8to 15

Very Stiff 100 - 200 kPa Modified from 151030

Hard 200 - 300 kPa } National Building Greater than 30

Very Hard Greater than 300 kPa J Code

* SPT'N'Value Standard Penetration Test 'N' Value - refers to the number of blows from a 63.5 kg hammer free falling a height
of 0.76m to advance a standard 50mm outside diameter split spoon sampler for 0.3m depth into the undrilled portion of the test hole.

TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)

DESCRIPTIVE TERM

Very Loose
Loose
Compact
Dense
Very Dense

LEGEND FOR TEST HOLE LOGS
SYMBOL FOR SAMPLE TYPE

. Shelby Tube
IZ SPT

& No Recovery
SYMBOLS USED FOR TEST HOLE LOGS

STANDARD PENETRATION TEST (SPT)
(Number of Blows per 300 mm)

0-4

4-10

10 - 30 Modified from
30-50 National Building
Over 50 Code

% A-Casing
I:[[I Grab
[[I Core

[ ] MC - Moisture Content (% by weight) of soil sample

v Water Level

B SPT Standard Penetration Test 'N' Value (Blows/300mm)

A CPen Shear Strength determined by pocket penetrometer

CVane  Shear Strength determined by pocket vane
Cu Undrained Shear Strength determined by

unconfined compression test

S0,%  Percent (%) of water soluble sulphate ions

THURBER ENGINEERING LTD.




MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS

(MODIFIED BY PFRA, 1985)
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ROCK MATERIAL DESCRIPTION

Descriptions should follow the form “Colour, grain size, textural fabric, weathering, alteration, strength, lype”. Example: Dark bluish grey, fine-grained, crystalline, slightly weathered, moderately strong basalt.

COLOUR GRAIN SIZE TEXTURE/FABRIC
Shade Secondary Term Parlicle Retained on Equivalent
Primary Size Sieve Size Soil Grade crystalline
light pinkish pink granular
dark reddish red Very coarse-grained >60 mm 2inch Coarse gravel, cobbles, boulders glassy
yellowish yellow Coarse-grained 2-60 mm No. 8 Gravel
brownish brown Medium-grained 60 microns - 2 mm No. 200 Sand
olive olive Fine-grained 2 - 60 microns Silt
greenish green Very fine-grained <2 microns Clay
biuish blue
white Note: grains >60 microns are visible to the naked eye.
greyish grey
black -
WEATHERING / ALTERATION
Term Description
Fresh No visible sign of rock material weathering.

Faintly weathered
Slightly weathered

Discoloration on major discontinuity surfaces.

Discoloration indicates weathering of rock material and discontinuity surfaces. Ali the rock material may be discolored by weathering and may be somewhat weaker than in its
fresh conditon.

Moderately weathered Less than half of the rock material is decompased and/or disintegrated to a soil. Fresh or discoloured rock is present either as a continuous framework or as corestones.
Highly weathered More than half the rock material is decomposed and/or disintegrated to a soil. Fresh or discoloured rock is present either as discontinuous framewaork or as corestones.
Completely weathered All rock material is decompased and/or disintegrated to soil. The original mass struclure is still largely intact.
Residual soil All rack material is converted to soil. The mass structure and material fabric are destroyed. There is a large change in volume, but the soil has not been significantly transported.
ROCK STRENGTH
Term Grade Unconfined compressive strength Field estimation of strength
(MPa) (psi)
Extremely strong rock R6 >250 >36,000 Specimen can only be chipped with a geological hammer.
Very strong rock R5 100 - 250 16,000 - 36,000 Specimen requires many blows of a geological hammer to fracture it.
Strong rock R4 50 - 100 7,500 - 15,000 Specimen requires more than one blow of geological hammer to fracture it.
Medium strong rock R3 25-50 3,500 - 7,500 Cannot be scraped or peeled with a pocket knife, specimen can be fractured with single firm blow of geological hammer.
Weak rock R2 5-25 750 - 3,500 Can be peeled by a pocket knife with difficulty, shallow indentations made by firm blow with point of geological hammer.
Very weak rock R1 1-58 150 - 750 Crumbles under firm blows with point of geological hammer, can be peeled by a pocket knife.
Extremely weak rock RO 25-1 35-150 Indented by thumbnaif.
Hard clay' S6 >.50 >70 Indented with difficulty by thumbnail.
Very stiff clay’ 85 0.25-0.50 35-70 Readily indented by thumbnail.
Stiff clay’ S4 0.10-0.25 15-35 Readily indented by thumb but penetrated only with great effort.
Firm clay’ S3 0.05-0.10 7-15 Can be penetrated several inches by thumb with moderate effori.
Soft ciay' S2 0.025 - 0.05 4-7 Easily penetrated several inches by thumb.
Very soft clay’ S1 <0.025 <4 Easily penetrated several inches by fist.

These soil strengths are as recommended by ISRM but should only be used to describe highly weathered rock, residual soils or rock discontinuity filling; they do not correspond to ASTM D2488 consistency
criteria. '

ROCK TYPE
Genetic group Detrital sedimentary Pyroclastic Chemical Metamorphic igneous
’ organic
Usual Structure BEDDED BEDDED FOLIATED MASSIVE MASSIVE
COMPOSITION
Quartz
Grain Grains of rock, At least 50% of At least 50% of grains Quartz, feldspars,
size quartz. feldspar grains are of are of fine-grained micas, acicular
(mm) and minerals carbonate volcanic rock dark minerals
Very 2 Grains are of rock MIGMATITE HORNFELS Quartz-rich Plutonic
coarse o] fragments Rounded grains granites rocks
grained | 60 3 Rounded grains: AGGLOMERATE
é CONGLOMERATE Angular grains
Coarse 2 =1 Angular grains: CALCI- VOLCANIC
grained L BRECCIA RUDITE BRECCIA SALINE GNEISS MARBLE
ROCKS -
Halite .
A Anhydrite Alemate layers Alkali Granite
Medium Gypsum of granular and feldspar
grained flakey minerals quartz 20, 20
SANDSTONE Grains —_ syenite A
are B syenite monzonite \monzodiorite’¢ %
g mainly mineral fragments| .8 Alkali elds; ars 5 Diorite
O | QUARTZ SANDSTONE: 5, SCHIST GRANULITE syenil P 7 Syenite 35 oneonie 659 onZUX ”e gabbro
Y 95% quartz, voids 8 Alkali felt?spar Plagloclase
= empty or cemented g CALC- (orthoclase, microline, a d tridymmi
§ | ARKOSE: 75% quariz, | S5 | ARENITE QUARTZITE perthite, anorthoclase, uarts (and ridymite
z up to 25% feldspar: o Ab g0 - Abgg) and cristobalite)
100 95,
voids %
empty or cemented =
ARGILLACEOUS @
SANDSTONE: 75% = TUFF PHYLLITE i
quartz, 15% + fine - ) . Voicanic
detrital AMPHIBOLITE Quartzolite
0.06 material
MUDSTONE Fine-grained TUFF CHERT SLATE
Fine a SHALE: fissile
grained 8 mudstone
000z | © SILTSTONE: 50% CALCH-
’ £ | fine-grained particies SILTITE FLINT Rhyodacite | Dacite
Very 2 CLAYSTONE: 50% MYLONITE Alkali-quartz 2 =
fine 5 very fine-grained Very fine-grained COAL trachyte Queriz Quartz Quartz ¢%
grained 2 CALCARES s s trachyte latite fatite-andesi ‘9/
8 MUDSTONE Alkali trachyt TaChyte T3fe ~ \ " T3fte-basal
g CALCI OTHERS Alkali feldspar 10 35 QD Plagiociase
=} LUTITE
g
GLASSY <
References:

Geological Society Engineering Group Working Party (1977), The Description of Rock Masses For Engineering Purposes, Quaterly Journal of Engineering Geology, Vol. 10;
Rock Chracterization Testing and Monitoring, ISRM Suggested Methods, E. Brown, Pergamon Press; Manual of Mineralogy, 20th Edition, C. Kiein and C._Hurlbut, Wiley;

Canadian Foundation Engineering Manuai, 2nd Edition, 1985, Canadian Geotechnical Society; Foundations on Rock, D. Wyllie, E & FN Spon.
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SAMPLE TYPE []]] GRAB SAMPLE ser I core
BACKFILL TYPE -] arout ) )
w [an - =
— |0 9 wio L Q é
ol ARECOVERY % A _ o B Qi Q
T El w0 @ w Discontinuities &2 o |2 SOIL/ROCK 8
5z 3 WRQD %W Description | @2 28| = | 2 DESCRIPTION <
o |2 & | 20 4 6 8 o|EY ) b
o3 PLASTIC  MC.  LiQuID Z| T * @ w
10 20 30 40 N i
-0 B§ TOPSOIL I
i -CPEN = 120kPa | o [ZZ CLAY(FILL) _ P
‘14 stiff, brown, silty, sandy, trace organics, gravel, coal, [~644
E —; 1 and bricks ;
L |/ J\ -SPT =10 3 o
. \ CPEN = 120kPa
- \ , , 643
- (I 1 -CPEN = 96kPa | O [ZZ -trace high plastic clay layers i
2 \
-/ o -firm -
/ -S8PT=7 of | cH ? 642
/ | CPEN = 72kPa N ’/
3 \ Jodat
il -CPEN = 60kPa 111 ¥ crcn 74
¢4 641
] |- / /| st
4 |/ ' : -SPT=9 | cH 7 r
Al / CPEN = 60kPa q- d4 -
- J. 640
T ° -CPEN = 72kPa of Lolo ]2 CH [/ 4 -glass pieces I
- .
/ -SPT = 14 “| on / 639
/ CPEN = 96kPa 11 7/ .
6 A .
il -CPEN = 108kPa 1) | ceH (24 ]
i P O 638
7 |/ J E // .
-SPT =13 | cH
/| CPEN = 72kPa o g4
[ : 637
il -CPEN = 132kPa % cH [/ 4 __
-8 b t: u'
/ SPT=13 1= on / 6%
/| CPEN = 84kPa /
g 1 g
1 -CPEN = 96kPa |l cH [Z4
i B 635
10 o 7
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CLIENT: AECOM

DRILLING COMPANY: Mobile Augers & Research Ltd.

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: SI14-1

DATE DRILLED: March 19, 2014

PROJECT NO: 19-5438-102
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LOCATION: N5934499.95, E34488.92

ELEVATION: 644.51 (m)

BOREHOLE LOG 19-5438-102-ROCK.GPJ THRBR_AB.GDT 10/1/14- REGULAR LIBRARY-ROCK-NEW LOGO.GLB

SAMPLE TYPE [[1] GRaB SAMPLE [/ sPT (1] core
BACKFILL TYPE f -] arout
] o _| =
— |a o o & @) £
= 12 o ARECOVERY % A . o l=E 8 =
T g £ 2 0 0 Discontinuiies &%= o | = SOIL / ROCK 5
=zl 8 WRCD %M Description  |[2Z2@Q = | 2 DESCRIPTION <
a2 & 20 40 80 80 | W o] '-”
-
2 PLASTIC MC.  LIQUID 4 @ m
I 020 30 40 I
0 |/ ) SPT=13 J e /ﬁ
/ f CPEN = 96kPa 1 / :
| . —634
I ® -CPEN = 120kPa A1 cH [/ 4
11 2
-/ /4 -very siiff 633
/ | -SPT=17 Ao 1] o 7 y
; - / CPEN = 132kPa iy B /|
—12 /-" - -P/N35450 T 1 -some sand lenses
Sl o -CPEN = 48kPa 1 o 72 :
/ 1 632
15 / R .| CLAY (TILL)
: / é SPT =29 b ? very stiff, grey, silty, sandy, trace gravel, coal, and
! \ CPEN = 204kPa 11 // oxides, occasional clay shale nodules and silt lenses
) . ' —631
\\ J. |1 SANDSTONE 3
- HL -CPEN = 156kPa || ©+SC 4 dense, biuish grey, bentonitic, trace coal, occasional
A 1 clay lenses
— IR 7 630
/ SPT= 58 3 BEEN/ '
. . -CPEN > 215kPa i 3
_15 ‘A
T _ -CPEN = 168kPa | | crsc (2% :
/ % 629
1% [ E
/ 1110 4 -very dense
/ -SPT =55 ttd | orsc B4 :
i -CPEN > 215kPa o] /
-Start coring at 16.46m o SANDSTONE —628
\ L 1 extremely weak, fresh, light grey, fine grained, :
17 -Possible joint at 16.96m [ { | ¢ «]° bentonitic, silty :
at 70° TCA, curved, | o], 4 -
rough L L
45/66 m A -Possible joint at 17.12 1 j ol . =3
s T%L?, IEn?julatingm [ o. -clay shale laminations from 17.46 - 17.52m, sity [ 6%/
rough "". -clay shale laminations from 17.60 - 17.66m, silty
18 -Joint at 17.44m at 70° : o
TCA, undulating, rough -1
1l 119 626
® -Possible jointat 18.75m | 1 [ 1| -
19 at 60° TCA, undulating, " e{*
rough P
33/37 BEa -Joint at 19.04m at 70° o B
TCA, undulating, smooth (.| [« e __—625
L DvJ i
L0 . s K -
= FIELD LOGGED BY: MW COMPLETION DEPTH: 45.6m
AR PREPARED BY: XW COMPLETION DATE: 3/19/14
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SAMPLE TYPE []]] GRAB SAMPLE Z_SPT [T core
BACKFILL TYPE f -] GrouT
St _ I |
Ll oc . =
— | 0 wio &« o E
£ |>=| o A RECOVERY % A ) o == Q
Tl Bl o 0 0w Discontinuities £E24 o | SOIL/ROCK S
& lz| 8| WRQD % Descripion |32z R| = |2 DESCRIPTION <
o |F| «© | 20 40 60 80 olgy o i
% PLASTIC  MC.  LIQUID Zz o~ » m
- 10 20 3 40 - S .
- 20 \ | -trace coal inclusions -
\ l.- . v n_'
\ -Rubbled / disturbed from | aE A e
S - A 20.47 - 20.62m dBdE X CLAY SHALE
i -Joint at 20.84m at 80° |+ 1. extremely weak, fresh, dark brown, carbonaceous,
-21 f TCA, undulating, smooth, | | | ] ¢ trace coal
S t [ rough A% i N
f -Rubbled from 21.34 - N E -trace coal inclusions
21.68m with clay infilling | B Bt : ——=——=1-623
PIN35121 % i¢ _Coal, very weak, fresh _ S I
—op -Rubbled from 21,94 - o,
- 009 4 20.28m with clay infilling |« "
? -Rubbled / disturbed from |- (622
/ 22.55 - 23.13m 1 i
~23 f ¥ -extremely weak to very weak, brown, silty :
/
[ ] -Joint at 23.28m at 70° S B -extremely weak
TCA, undulating, smooth, || 1" |- - At . 621
i Arough 1 sandstone laminations from 23.28 - 23.37m :
; -Jointat23.47mat70° |, i3
o4 TCA, irregular, rough ] I
: ® -Rubbled / disturbed from | o, ' o
‘ 23,50 - 23.84m and 23.93 |° - -siltstone laminations from 24.16 - 24.28m
\ :J%?hlirtnm - 4. -very weak, trace siltstone inclusions 620
TCA, undulating, rough 1 |47 ]=. :
s -Joint at 24.19m at 50° 4.
I 89 | m o a TCA, closed -
/ -Fractured / rubbled from | 1 4]
24.28 - 24.36m 4 619
{,-" -Possible joints from il A-.
/ 2438 - 24.63m at 5° A -
06 ? TCA, undulating, closed 1.
\ -Rubbled / disturbed from | 1 =
24.63 - 24.77m with clay | . -
infilling TVE o __ _lgis
-Joint at 24.80m at 40° 1 Sandstone, extremely weak, fresh, light grey, fine
_ 27081 " / a | TCA undulating, smooth | | 1 | " . grained, slightly bentonitic, silty, trace thin clay shale -
—07 -Fractured / rubbled from . D., laminations at 80° TCA /
$ 24,98 - 25.04m and e A s bt B I )
/ 2512-25.22 of [<1= ] e S i e e =S e e s e e
® -Rubbled /disTurbed . 3 1 Sandstone, extremely weak, fresh, light grey, E a7
\ 25,51 - 25.75m SRAS B \medium to fine grained, bentonite_ _____ _ |
: [ .\ 'T‘](‘:’K“Srt]ﬁ;;”; i‘oﬁg; - & ~ SANDSTONE, extremely weak, fresh, medium to fine |
—28 % ) ) of . i iti i i 1
; \ Joint at 26.88m at 40° iR B grained, bentonitic, silty, trace coal and siltstone / :
\. TCA, curved, rough SRS & b, inclusions :
1976 ./ A Fractured from 28.05- | | | | fo. CLAY SHALE . 616
/ 28.11m A extremely weak to very weak, fresh, slightl ;
y v gntly
/ -Joint at 28.12m at 60° carbonaceous i
“og ! TCA, undulating, smooth ; K B
: -Joint at 28.15m at 80° |- ~very weak to weak
E’%ﬁgg%ﬁ?ﬁ;ggg%ﬁm iRk A -very weak, trace coal inclusions s
28.15-28.45mwith clay | | B Fmo—————  — ———— — — —— e = ] -
\ infilling G I | Siltstone, very weak, fresh, trace coal inclusions i
30 < LA ‘: = e S P S G i S ——— e, T . X
[ FIELD LOGGED BY: MW COMPLETIONDEPTH: 456m
AR PREPARED BY: XW COMPLETION DATE: 3/19/14 :
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CLIENT AECOM

DRILLING COMPANY: Mobile Augers & Research Ltd.

DRILIJMETHOD Core Truck / Solid Stem Augers

| DATE DRILLED: March 19, 2014

| PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: Sl14-1

PROJECT NO: 19-5438-102

_ LOCATION N5934499 .95, £34488.92

| ELEVATION: 644,51 (m)

BOREHOLE LOG 19-5438-102-ROCK.GPJ THRBA_AB.GDT 10/1/14- REGULAR LIBRARY-ROCK-NEW LOGO.GLB

SAMPLETYPE  [[]] GRAB SAMPLE ] sPT [ core
BACKFILL TYPE [~]eRout
| o 2
L —
— |a 5 wio & o £
% o ARECOVERY % A ' o M o
=o€ » w0 e w | Discontinuies 2=kl o | = SOIL / ROCK 5
— [ n .
% Z| g Lo Description |32 28| = | 2 DESCRIPTION <
82| w0 w0 e e gl S =
2 PLASTIC  MC.  LIQUID = @ |
1 10 20 3 40 | N - — SR
3 [ S100 - & LJoints at 28.45mand T [
) 28.54m at 70° TCA, - . : . r
* undulating, smooth ’ |_"\_-_ﬂ_ne_s§nds£nt_e laminations from 30.23 - 30.30m  /
\ Fractured /disturbed | ] | 1} |\SILTSTONE, very weak, fresh, thin clay shale and ||( =h14
° from 28.70 - 28.90m, b T ‘coal laminations at 85° TCA &
; trace clay infilling 1 : NI = I
—31 -Rubbled / disturbed from | | g ICLAY SHALE, very weak, fresh, silty, trace coal |
° 30.60 - 30.75m J A% unclus:ons
-Rubbled / disturbed from ! SILTSTONE, very weak, fresh, some clay shale
\ 3%19‘;‘; ;1-16‘1”1'3”‘_’ 'ﬂl;og ; i laminations
=-9l. Wi INTHItN o
2672 L A -Joint at 31'.70?7% 60° : -sandstone laminations from 30.79 - 30.87m, trace
74 > TCA, closed q ljcoal inclusions i
/ 1% ICLAY SHALE, very weak, fresh, silty 1]
1 RS ISILTSTONE, medium strong, fresh, cemented, trace ]I —612
i / -Joint at 32.74m at 70° 1111 Icalcite stringers, calcareous |
% TCA, undulating, rough R LN |CLAY SHALE, very weak to weak, fresh, brown, silty II
) -Joint at 33.07m at 70° B & l-extremely weak, bentonitic, trace coal inclusions |
TCA, curved, smooth of | lfrom 31.70 - 31.83m |
25/98 n A Joint at 33.26m at 60° | ,
TCA, unduiating, rough ' rhighly carbonaceous from 31.88 - 31.98m |11
:[:nglt at 33.40m at 70° b |C:£)al very \ﬂeékj@SE ____________ |
~34 3 -Fractured from 33.84 - 1 -very weak, trace coal inclusions, siltstone
e 34.02m and 34.19 - i laminations from 32.64 - 32.86m _
oW o 4| 34,50m with clay infilling _-weak to very weak 610
\ IaCrEa diBfutied ; 1 Sﬁts_toﬁe_wealz fresh, cemented [
from 34.57 - 34.64m el || PR E s ERE S s S =aas ==
- . -Joint at 34.72m at 85° 1 -carbonaceous
361100 . ATCA, undulating, smooth o %
N -Rubble from 34.72 - ' B
e 34.75m with clay infilling 0, -extremely weak, green, bentonitic from 35.31 - -
3 A —609
/ -P/IN35105 ’ 35.55m
/ -Joint at 34.75m at 80° "o
56 g TCA, curved, smooth o “weak
-Joint at 34.81m at 80° ;
TCA, undulating, smooth = )
i -Joint at 35.13m at 80° J .
] TCA, undulating, smooth —608
-Joint at 35.89m at 70° % SANDSTONE, weak, fresh, some clay shale
a7 TCA, curved, smooth laminations
-Rubble from 35.93 - i . . . ; i
35,96m with clay infillng R - -very weak, fine grained, silty - .
70100 m A-Joints from 36.04 - A CLAY SHALE e
36.33m at 5° TCA, closed ° weak, fresh, brown, silty :
-Disturbed / closed e
3 jointed from 36.70 - o very weak, carbonaceous, trace coal inclusions
B oo 4 |36.92m :
-Possible joint at 37.12m e -
at80° TCA, curved, o) -extremely weak E
smooth ‘L -very weak, highly carbonaceous from 38.44 - rt
-Possible joint at 37.13m 5 \133_60m [
- ® at 40° TCA, closed P :
-39 26/89 = /_, A | Joint at 37.76m at 70° s . COAL, very weak, fresh, black 3
TCA, undulating, rough . . CLAY SHALE, extremely weak to very weak, fresh,
-Joint at 37.80m at 70° A \carbonaceous, trace coal inclusions i 605
TCA, undulating, rough ' Iy, : . :
Joint at 37.83m at 80° i SANDSTONE, very weak, fresh, fine grained, silty,
40 TCA, undulating, smooth " bentonitic, trace clay shale laminations
- FIELD LOGGED BY: MW B | COMPLETION DEPTH; 45.6m
PREPARED BY: XW COMPLETION DATE: 31914
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BOREHOLE LOG 18-5438-102-ROCK.GPJ THRER_AB.GDT 10/1/14- REGULAR LIBRARY-AOCK-NEW LOGO.GLB

SAMPLE TYPE [[]) craBsavpie [ spr (1] core
BACKFILL TYPE [-] arout i
L ‘ [am . —
— N uif o oo Ie) E
= || o | ARECOVERY % A . o (2 L Q
=5 € 2 @ e @ | Discontinuties & HE: b o |2 SOIL / ROCK §
=z 8 WAQD % W Descripton  |@Z28| = | 2 DESCRIPTION <
Q|| T | 20 4 6 8 oY | © 7
72 | PLASTIC WS LU Z o | ® w
[ 10 20 3 4o | L L
40 ' ° -Fraclured from 37.95 - % -medium to fine grained
I f 37.97m o | .
| -Joint at 38.08m at 40° . -some clay shale laminations from 40.14 - 40.43m
72/91 [ B A | TCA, planar, smooth A —604
E / -Joint at 38.30m at 60° %
- } TCA, undulating, rough i
—41 / -Joints from 38.68 - i
* 38.83m at 10° TCA, 2 -
} planar, rough, fractured -fine grained, slightly bentonitic, trace coal inclusions
-Fractured / jointed from = —603
( 38.83 - 39.16m with clay i
| infilling R
e -Joint at 39.95m at 70° .
B 85/98 B A TCA, undulating, smooth i
-Joint at 40.07m at 80° B
TCA, undulating, smooth 22 602
B ® -Jointat 40.43mat 80° | ‘o
B \ TCA, undulating, smooth A
I \ -TJgrt at :0|7t.8m at 85°th 0o _-trace cemented siltstone clasts "
, undulating, smooth | o, PSW ST
o A -Possible joint at 41.48m A CLAY SHALE .
~_ at 80° TCA s extremely weak, fresh, brown, silty —601
: 30/100 [ A-Joint at 41.89m at 80° B || -medium strong, calcareous, cemented siltstone from [ i
” » §ranet 143.30 - 43.59m I -
' Y 'ng: caurved, rrg'uZh e qu SANDSTONE, extremely weak, fresh, fine grained,
/ -Joint at 42.47m at 80° e bentonitic, trace coal inclusions i
/ TCA, planar, rough ® -weak, silty, slightly cemented, calcareous el
4 -Joint at 42.94m at 80° v
: TCA, curved, rough « o]
45 || 7 " Aonaszemates || [ %
L%i‘:;ti?i‘gaetg‘r% as’t”;gf,’th e CLAY SHALE, very weak, fresh, carbonaceous, trace |
TCA, undulating, rough |- == " = coal inclusions 7599
-Fractured from 43.38 - END OF TEST HOLE AT 45.6m
e 435m UPON COMPLETION:
-Possible joints at 43.87m Slope indicator (casing at 45.5m) installed
32332&%9"1&82 TCA, Three pneumatic piezometers installed (PIN35450, |
e e P/N35121, and P/N35105) 508
TCA, curved, smoolf WATER LEVEL BELOW GROUND SURFACE:
- -Joint at 44.41m at 70° P/N35450:
47 TCA, curved, rough -July 9, 2014 =3.1m
-Joint at 44.80m at 70° -July 31, 2014 = 3.4m -
TCA, planar, smooth -September 29, 2014 = 3.1m -
-Joint at 45.11m at 70° P/N35121: 22
TCA, CUrVed, smooth 'July 9 2014 = 16.8m N
-Joint at 45.21m at 85° Jul 3’1 2014'_ 1'7 1
—48 TCA, undulating, rough meelp i Gl
-Rubble from 45.36 - -September 29, 2014 = 18.0m
45.38m P/N35105: :
-July 9, 2014 = 26.9m 59
-July 31, 2014 = 26.4m '
s -September 29, 2014 = 27.2m
595
50
[ FIELDLOGGED BY: MW COMPLETION DEPTH: 45.6m
1} | PREPARED BY: XW COMPLETION DATE: 3/19/14
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SAMPLE TYPE ][] cRaB sAWPLE [ser ([ core
BACKFILL TYPE [l sentonTe [ -] aRout
a —
L o ] = £
— o 9 (&) (@) ==
g% o ARECOVERY % A , o =yl &
= |5 E| w « & « | Discontinuies |TLEZ o |= SOIL / ROCK 5
a2 8 WRQD %M Descripton |@2Q@aZ| 2 | 2 DESCRIPTION <
a |z| T 20 40 60 80 | g5 2 S o
% PLASTIC MG LiQUD o= - o
0 20 80 40 o — ~ —_— |
0 _TOPSOIL -
T - ¢ 77 CLAY (FILL) -
_ ‘\ -Frozen to 0.5m stiff, brown, silty, sandy, trace gravel, bricks, topsoil, 633
- = . rootlets, and coal
- [7 t 74
-1 |/ ° -SPT=9 o U/
- CPEN = 156kPa //
N
' . . —632
il -CPEN = 132kPa Gl [Z/4 -some high plastic clay layers -
-2
7/ T // im '
/ -SPT=6 o, CH 7 —631
A \ CPEN = 108kPa i '/
-3 \ 1 .
2 1 -CPEN = 96kPa j L CH [/ 4 -some organics
A% 630
: -/ " | /' -organic material
4 /’ ° -SPT=5 ' ‘| coL [ g
/ l CPEN = 96kPa e A
| g 629
1T -CPEN = 72kPa & cl -
5 \ TI11
/ ; -Seepage ) | CH ? -stif 628
/ K -SPT=8 8 e /| -sand layers
— CPEN = 120kPa & & T
6 \ -PIN35454 4. q
] , -CPEN = 72kPa bl |o) ool (AT
;')I [ K¢ i
/ Tafs —627
/ d [, I
= / C [—
= / / S firm
L ¢ SPT=7 | CH 7
/ / CPEN = 84kPa ]t '/ -
[ B ESHE | CLAY SHALE (FILL) ~626
i -CPEN > 215kPa 1 MH (T very stiff, grey, highly weathered, bentonitic, trace
g i L2 coal lenses
/ 3 -SPT=26 .1 CH ? 625
a N -CPEN > 215kPa 11 /
9 i CLAY (FILL), very stiff, brown, silty, sandy N
i -CPEN = 96KkPa 3 G on [y Tracetree branches at 9.0m :
1 624
10 1= ‘Yo ]
[ FIELD LOGGED BY: MW COMPLETION DEPTH: 33.3m
AR PREPARED BY: XW COMPLETION DATE: 317114
THURBER ENGINEERING LTD. REVIEWED BY: Page 1 of 4




CLIENT: AECOM -

DRILLING COMPANY: Mobile Augers & Research Ltd.

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: SI14-2

DATE DRILLED: March 17,2014

PROJECT NO: 19-5438-102

DRILLMETHOD: Core Truck / Solid Stem Augers

LOCATION: N5934403.87, E34520.25

ELEVATION: 633.53 ()

BOREHOLE LOG 19-5438-102-ROCK.GPJ THRBFR_AB.GDT 10/1/14- REGULAR LIBRARY-ROCK-NEW LOGO.GLB

SAMPLE TYPE [1]] R8s SavpLE [ spT L] core
BACKFILL TYPE [l senTonTE [ -] arout
L ol = i =
—_ | o (&) L @) =
1% o ARECOVERY % A ' o il 9
=5l & » w e w | Discontinuies [SZEE o |= SOIL / ROCK S
5 2| 8 WRQD %M Descripton  [@R@Z| = | A DESCRIPTION <
a |Z| €| 2 4 e 80 g4 o o o
2] PLASTIC MC.  LIQUD ol =z 2 w
10 20 30 40 _
101/ ° SPT=17 : CH 2
/ \ CPEN = 60kPa 1 4 CLAY SHALE
l -Seepage “ grey, silty, weathered, trace oxides ~623

T -CPEN = 168kPa s CH [/ 4
11 / i

7/ / 1. —622

/ ° -SPT =25 1 522 SANDSTONE -
-, / -CPEN > 215kPa 1 1 compact, bluish grey, bentonitic

il -CPEN = 132kPa ‘4111 sc (223

I ool e —621
'__13 ] "‘ erole) :
e ~1 -occasional clay shale lenses
/ SPT=21 11 sc a8 Y
- CPEN = 120kPa e 2% §
i CLAY SHALE -
1L -CPEN > 215kPa : _ CH [/ 4 hard, grey, weathered, trace oxides, occasional
—14 . siltstone
~7 4.4 / 619
/ -SPT =38 «Y.ele| |¢] cH / "
e , -CPEN > 215kPa B N _Z "
— ke o 1

T -CPEN = 132kPa T4} v [Z2 _.

o il —618
. u”el' o -
16— 1> L

/,« -8PT=35 4. CH ?

/ -CPEN > 215kPa ' / -coal layer 617
i -CPEN > 215kPa 1> CH [/ 4 :
~17 |

z |
— / 7 —616
@ -SPT=28 S I o 1 gg "SANDSTONE o B
18 [ CPEN = 156kPa td. 225 compact, bentonitic
it -CPEN = 180kPa dt1 t] sc 228 CLAY SHALE I
2K very stiff —615
19 | 11 1 L
-SPT=26 ! CH 7
/ | CPEN = 156kPa 3 KIG MW E 7'/ SANDSTONE 614
4. | CLAYSHALE i
oo [T -CPEN > 215kPa ¥ CH [/ 4 :
= FIELD LOGGED BY: MW COMPLETION DEPTH: 33.3m
1} PREPARED BY: XW COMPLETION DATE: 3/17/14
THURBER ENGINEERING LTD. REVIEWED BY: Page 2 of 4




BOREHOLE LOG 19-5438-102-ROCK.GPJ THRBR_AB.GDT 10/1/14- REGULAR LIBRARY-ROCK-NEW LOGO.GLB

CLIENT: AECOM PROJECT: EDMONTON SE LRT EXTENTION BOREHOLE NO: Sl14-2
DRILLING COMPANY: Mobile Augers & Research Lid. | DATE DRILLED: March 17, 2014 | PROJECTNO: 19:5438-102
DRILL/METH_OD. Core Truck / Solid Stem Augers LOCATION N5934403 87, E34520 25 - ELEVATION: 633.53 (m)
SAMPLE TYPE [1] GRaB samMPLE /) sPT 1] core
BACKFILL TYPE [l senTONITE [ -] arout
| ol & - =
— O 0 (&} L (@) —
g % o ARECOVERY % & . o Quil Q
=5 8| w w w w | Discontinuiies |ZLi£E o |2 SOIL/ROCK S
% 2| 8 WAQD %M Description  [@R@Z| = |2 DESCRIPTION <
a |2 « 20 40 60 80 £yl o o T
2 PLASTIC MC.  LIQUID el = Z i
| 10 2 3 40 - B
- 20 /‘ 3 hard, occasional sandstone lenses and coal
— J.I 1 613
= |/ ® SPT =39 1
o [ ° -CPEN > 215kPa % !
: 501100 oo™ A-Startcoring at 21.08m | f- | |\CLAY SHALE, extremely weak, fresh, dark grey, silty /
o« éﬁfazgﬂ_"gf ggubb'ed from 1. 1. | SILTSTONE, extremely weak, fresh, grey, some dlay |
: \ ' A ( |ishale inclusions [ 612
: 20/51 m®a CLAY SHALE, very weak, fresh, dark brown - black,
2 / d- highly carbonaceous, some coal inclusions
. / rgreyish brown, silty |
L -Rubbled from 22.45- | Y= | . SANDSTONE -
23.15m with clay infilling o extremely weak, fresh, light grey, bentonitic, silty, / :
- \some grey clay shale inclusions
_23 AN A CLIAI T xomms Al A
: o d Jointat2312mat80° | CLAY SHALE, very weak, fresh, dark brown,
}TCA, undulating, smooth | <f. carbonaceous, trace coal inclusions
-Jointat233tmat80° |, |- }°) -extremely weak, grey, silty 610
\ TCA, irregular, rough, - -
\ rubble infill » Ala
24 h..\ -Jointat 23.36mat40° | -f°
: e TCA, curved, smooth, -brown
/ rubble infill I
/ -Joint at 23.49m at 60° | K8 E
49/87 ";; . ‘ TCA - ‘-' "»I ) R B 609
.,'/ ‘er%‘g‘_‘rgg;mb'ed from | f° 4 1 Siltstone, medium strcng, fresh
e -Rubble from 23.98 - e ele] [ -extremely weak to very weak, siltstone clasts
_ 24.12mwith clay infilling | “f < ] | ]
o -Possible joint at 24.21m | = i _ I B -~ 608
P at 70° TCA, closed AV F _Coal, extremely weak, fresh, black
wJointat 24.34mat 75°  p f | b -highly carbonaceous from 25.69-25.79m |
96 TCA, slightly undulating, . 4%/ | ek
. smooth J EENE
o -Jointat 24.53mat60° [ <f. 1 | |
oes W e % TCA, stepped, smooth  |° 1."17] |° 607
“e -2J4o;1és at2 i4é28m, ; g -highly carbonaceous from 26.55 - 26.68m, trace [
.75m, 24.82m, an e bl i i D
—o7 / 24.89m at 50 - 70° TCA, |} 4 - oS AIMGIASKTS
undulating, smooth ¥ {
W -P/IN35447 e H
-Joints at 24.98m and *or 8 606
/‘ 25.33mat 75-80° TCA, | ° <} :
y curved, smooth Sy -
. 5 -Joints from 25.50 - - +
2 s » 1'25.50m at 5° TCA, e ‘ | SILTSTONE, extremely weak to very weak, fresh, / :
/ planar, rough s \grey, fine fine sandy F
/ -Fractured / rubbled from | =+ { SANDSTONE T 605
.3 s AL e | very weak, fresh, fine grained, silty, trace coal -
— -Joint at 25.90m at 80° | "o - 1\ ys g :
_ 29 " TCA, planar, smooth st wlel ks inclusions It
® -Joints from 25.90 - Cedd |SILTSTONE, very weak, fresh :
20emat>” 1A Lol (CLAY SHALE, extremely weak, fresh, brown, sitty |t
5682 o e o [atied SANDSTONE - 604
i S -Jointat 26.22mat70° |} %<} | very weak, fresh, grey, fine grained, silty it
/! "o e
R FIELD LOGGED BY: MW COMPLETION DEPTH: 33.3m
. l [PREPARED BY: XW COMPLETION DATE: 3/17/14 B
THURBER ENGINEERING (TD REVIEWED BY: Page 3 of 4




CLIENT: AECOM

DRILLING COME’ANY: Mobile Augers & Research Ltd.

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: SI14-2

DATE DRILLED: March 17,2014

PROJECT NO: 19-5438-102

Dﬁ_IJ_METHOD: Core Truck / Solid Stem Augers

LOCATION: N5934403.87, E34520.25

ELEVATION: 63353(m)

BOREHOLE LOG 19-5438-102-ROCK.GPJ THRBR_AB.GOT 10/1/14- REGULAR LIBRARY-ROCK-NEW LOGO.GLB

SAMPLE TYPE []]] GRAB SAMPLE /] sPT [T core ) -
BACKFILL TYPE Il senTonTE [ ] arout
— & 0 ox| o o) £
= % o A RECOVERY % A ' o off W S
T |l & 0 40 60 80 Discontinuities |< 582 g |2 SOIL /ROCK §
- 0, . .
e g WROD %M Description | 2R&2| = |2 DESCRIPTION =<
= 20 40 60 80 | S ) 'i.J
2 PLASTIC  MC.  LIQUID oz ® m
020 30 40 o : ]
- 30 L4 L%fﬁtgqgucjazf%%arfggb i \CLAY SHALE, extremely weak, fresh, brown, sity |
\ TCA, curved, smooth e \l-sandstone laminations from 29.49 - 29.51m ,Iff B
| '1 -Jointat 26.28m at 80° | " \SILTSTONE. extremely weak, fresh, light grey, trace | =603
| ® BCA'tP'?ggfé;mo‘itgoo clay shale laminations / inclusions
- =Jointat £b.3<m a . -
31 54199 - ATCA undulati h . SANDSTONE
) .Frac’tﬂ?eéj /a ant?&g%uf?om D;_ i extremely weak, fresh, fine grained, silty
| 2655-26.68mand27.23| *,° _
J -27.98m f_’: —602
_ ® -Joint at 29.06m at 50° ¢ -
i \ TCA, curved, smooth, -light grey, slightly bentonitic, trace siltstone
- \ rough inclusions ¥
; -Joint at 29.45m at 40° . i
46195 Iﬁ | N L%ﬁti‘i'zgfégfnugf 30° -, -trace thin coal laminations {601
: / TCA, undulating, smooth | " i -highly carbonaceous clay shale laminations from [+
b P -Joint at 29.74mat 80° 1 %} 3244 - 3251m I
; L%’i?{t'srﬁg;gag’giqm:ﬁéh ‘o dl ] |SILTSTONE, extremely weak to very weak, fresh L
30.04m at 70 - 80° TCA, ’ 1 SANDSTONE, very weak, fresh, trace siltstone :
undulating, smooth laminations 600
'TJ(‘:’K“ C"’Jsgg zrg‘uaLSO CLAY SHALE, very weak, fresh, highly carbonaceous| |
34 -Joint at 30.77m St 40° SILTSTONE, medium strong, fresh, cemented :
TCA, undulating, rough CLAY SHALE, very weak, fresh
L END OF TEST HOLE AT 33.3m 50
TCA, undulating, rough UPON COMPLETION:
-Fractured from 32.54 - : -
: 33.20m Slope indicator (casing at 33.3m) installed
—35 Two pneumatic piezometers installed (P/N35454and
P/N35447) :
WATER LEVEL BELOW GROUND SURFACE: .
P/N35454:
i -July 9, 2014 = 4.8m
-36 -July 31,2014 =4.5m
-September 29, 2014 = 4.0m
P/N35447: B
-July 9, 2014 =19.1m —597
-July 31,2014 = 19.3m :
37 -September 29, 2014 = 19.3m
59
38
—505
39
—594
| 40
- FIELD LOGGED BY: MW COMPLETION DEPTH: 33.3m
1) PREPARED BY: XW COMPLETION DATE: 3/17/14
THURBER ENGINEERING LTD. REVIEWED BY: Page 4 of 4




CLIENT: AECOM

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: TH14-1

DRILLING COMPANY: Mobile Augers & Research Ltd.

DATE DRILLED: March 24, 2014

PROJECT NO: 19-5438-102

DRILL/METHOD: M5 Truck / Solid Stem Augers

LOCATION: N5934370.75, E34212.54 3TM

ELEVATION: 634.19 (m)

BOREHOLE LOG 19-5438-102.GPJ THRBR_AB.GDT 10/1/14- LIBRARY-NEW LOGO.GLB

SAMPLE TYPE []]] GRAB SAMPLE ] spr
BACKFILL TYPE Il senvToNITE DRILL CUTTINGS
L @ = B
= |& ACPEN (kPa) A auw [} =
1S — m
z E < 50 100 150 200 REMARKS E g g | = SOIL §
I w
o % % M SPT Blows/300 mmH % E > 2 DESCRIPTION <>.:
o |2 0 20 30 40 w o i
2 PLASTIC  MC.  LIQUID o » w
0 20 30 40
- 0 TOPSOIL " 63
[ 1] ¢l /7 CLAY (FILL) C
E RN SR TR brown, sity, sandy, trace gravel, coal, roots, and i
i bricks, occasional sand lenses B
L :
. . o 7 -firm &
o R IR U B 7/ i
B CH [/4 CLAY ¥
[ firm, brown, silty, trace oxides C
72 |
632
i 7 CH 7 -
s 7% :
i = ©H 631
o B CLAY (TILL) ;
B -] very stiff, brown - grey, silty, sandy, trace gravel, 630
- 18 >>ACpen > 215kPa 1 ¢l 7 coal, and oxides, occasional sand lenses B
: vy © % :
B /ii L
TS ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 1| :
i B 629
- Z 20 ; Cl 7 [
L6 |/ | © il GEg "/ B
- = END OF TEST HOLE AT 6.1m 628
C UPON COMPLETION: r
- -No slough -
- -No water B
L7 Standpipe piezometer installed L
- WATER LEVEL BELOW GROUND SURFACE: 627
i -June 11, 2014 = 4.6m [
I R T N S S A -y 9, 2014 = 4.7m i
[ -July 31,2014 = 4.6m B
e | | L -September 29, 2014 = 4.8m r
626
-9 -
- —625
i 10 L
Y FIELD LOGGED BY: MW COMPLETION DEPTH: 6.1m
AR PREPARED BY: TME COMPLETION DATE: 3/24/14
THURBER ENGINEERING LTD. REVIEWED BY: Page 1 of 1




CLIENT: AECOM

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: TH14-2

DRILLING COMPANY: Mobile Augers & Research Ltd.

DATE DRILLED: March 24, 2014

PROJECT NO: 19-5438-102

DRILL/METHOD: M5 Truck / Solid Stem Augers

LOCATION: N5934322.72, E34321.18 3TM

ELEVATION: 624.18 (m)

BOREHOLE LOG 19-5438-102.GPJ THRBR_AB.GDT 10/1/14- LIBRARY-NEW LOGO.GLB

SAMPLE TYPE []]] GRAB SAMPLE ] spr [X] NORECOVERY
BACKFILL TYPE Il senvToNITE DRILLCUTTINGS  []]] SLOUGH
L o 1 ’g
— | L o g
Erlz a5 ., |2 SOIL 8
Tolwl = REMARKS Ez 8 = S
o, % & HSPT Blows/300 mm Ml %E 3 2 DESCRIPTION <>(
o |2 0 20 30 4 = o i
2 PLASTIC  MC.  LIQUID » @
0 20 30 40
0 TOPSOIL " 6o
- 1T GM [XTF GRAVEL AND SAND (FILL) C
i brown, fine grained, some silt C
L] GM [\ B
1 CLAY AND SAND (FILL) C
- firm - loose, silty, some organics, trace gravel 623
] -Frozen to 1.5m CH (/4 E
-2 -
- 622
i -Seepage é E
[ 4 B i i . r
! T 603 ) pEAT peat layer from 3.5 - 3.9m, trace bricks " o
:, 4 Z 5 - = oM % -compact, trace wood pieces E
i | —620
Il o /2 i
s | B A
i X 619
! X y g e C
i [T C
Lo | | o END OF TEST HOLE AT 5.8m -
i UPON COMPLETION: (Below ground surface) 618
- -Slough at 5.5m 5
T e O -Water at 5.3m -
i Standpipe piezometer installed -
i WATER LEVEL BELOW GROUND SURFACE: -
i7 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; -June11’2014:54m :
i -July 9, 2014 =5.2m 617
EEE SN TN SR -July 31,2014 =5.1m C
C -September 29, 2014 =5.2m C
Fs | | :
- 616
-9 -
- 615
» :
) FIELD LOGGED BY: MW COMPLETION DEPTH: 5.8 m
1} PREPARED BY: TME COMPLETION DATE: 3/24/14
THURBER ENGINEERING LTD. REVIEWED BY: Page 1 of 1




CLIENT: AECOM

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: TH14-3

DRILLING COMPANY: Mobile Augers & Research Ltd.

DATE DRILLED: March 24, 2014

PROJECT NO: 19-5438-102

DRILL/METHOD: M5 Truck / Solid Stem Augers

LOCATION: N5934342.67, E34469.76 3TM

ELEVATION: 623.47 (m)

BOREHOLE LOG 19-5438-102.GPJ THRBR_AB.GDT 10/1/14- LIBRARY-NEW LOGO.GLB

SAMPLE TYPE []]] GRAB SAMPLE ] spr
BACKFILL TYPE Il senvToNITE DRILL CUTTINGS
L @ = B
= |& ACPEN (kPa) A ol o E
£ = o
z E < 50 100 150 200 REMARKS E g 3 § SOIL §
o % 5 M SPT Blows/300 mmH % E > 2 DESCRIPTION <>.:
o |2 0 20 30 4 w o i
2 PLASTIC  MC.  LIQUID o » @
0 20 30 40
- 0 TOPSOIL -
- 1T OAL-C CLAY AND COAL (FILL) L
i rFrozen to 0.5m stiff, brown - black, trace rootlets 623
i COAL r
1 Z " CH L CLAY (FILL) B
- stiff, brown, silty, trace pebbles and oxides r
i 622
- Cl /2 r
2 -
1] 0 Ui
;3 [ E
T ~/| O [ZZZ -brown - grey, bentonitic, trace coal :
B - 620
-4 Z 16 \Cpen > 215kPa 1 sc % C
i B 619
Il ] CH /4 :
-5 B -
Z 5 o 7/ -stiff, coal layer ;618
B A1 L
e | L = END OF TEST HOLE AT 5.8m C
- UPON COMPLETION: r
i -No slough -
IR O S A -No water —617
- Standpipe piezometer installed -
i WATER LEVEL BELOW GROUND SURFACE: -
i7 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; -June11’2014=Dry :
i -July 9, 2014 = Dry C
A S U S SR S -July 31,2014 = Dry " 616
i -September 29, 2014 = Dry B
s | -
615
-9 -
i 614
10
) FIELD LOGGED BY: MW COMPLETION DEPTH: 5.8 m
1} PREPARED BY: TME COMPLETION DATE: 3/24/14
THURBER ENGINEERING LTD. REVIEWED BY: Page 1 of 1




CLIENT: AECOM

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: TH14-4

DRILLING COMPANY: Mobile Augers & Research Ltd.

DATE DRILLED: March 24, 2014

PROJECT NO: 19-5438-102

DRILL/METHOD: M5 Truck / Solid Stem Augers

LOCATION: N5934376.95, E34599.26 3TM

ELEVATION: 628.02 (m)

BOREHOLE LOG 19-5438-102.GPJ THRBR_AB.GDT 10/1/14- LIBRARY-NEW LOGO.GLB

SAMPLE TYPE []]] GRAB SAMPLE ] spr
BACKFILL TYPE Il senvToNITE DRILL CUTTINGS
w o = E
= |& ACPEN (kPa) A ol o E
£ =
z E < 50 100 150 200 REMARKS E g 9 % SOIL §
— w
o, % & HSPT Blows/300 mm Ml %E 3 @ DESCRIPTION <>(
o |2 0 20 30 40 w o i
2 PLASTC  MC.  LiQuD o » w
0 20 30 40 B
[ 0 TOPSOIL -
- i cL-oL ipr CLAY (FILL) C
B brpwn - grey, silty, trace organics, gravel, oxides, and |
. 2l CLOL [ bricks C
1 627
i -Frozen to 1.2m C
- [0 Cl /2 -brown, sandy i
2 626
Z . ol Z -firm i
-3 - s
1] B/ '/ 2 -some sand lenses B
: B 7, CLAY SHALE (L) -
—4 1 =1 CcH / stiff, grey, silty, weathered, trace debris 624
i Z - J4 g
il = oH (/4 i
-5 = 623
= 7 firm i
- 7 ¥ CH / [
i Z A=Y / r
s - END OF TEST HOLE AT 5.8m o
- UPON COMPLETION: -
- -No slough -
I I DO S A T U -No water C
? Standpipe piezometer installed r
i WATER LEVEL BELOW GROUND SURFACE: C
i7 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; -June 11’ 2014= Dry 5621
i -July 9, 2014 = 5.6m i
A A A FO AU ST SO S -July 31,2014 = Dry r
i -September 29, 2014 = 5.6m B
}8 ““““““““““““““““““““““““ }620
-9 619
i 10 L
[ FIELD LOGGED BY: MW COMPLETION DEPTH: 5.8m
AR PREPARED BY: TME COMPLETION DATE: 3/24/14
THURBER ENGINEERING LTD. REVIEWED BY: Page 1 of 1




BOREHOLE LOG 19-5438-102.GPJ THRBR_AB.GDT 10/1/14- LIBRARY-NEW LOGO.GLB

CLIENT: AECOM

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: TH14-5

DRILLING COMPANY: Mobile Augers & Research Ltd.

DATE DRILLED: March 24, 2014

PROJECT NO: 19-5438-102

DRILL/METHOD: M5 Truck / Solid Stem Augers

LOCATION: N5934394.61, E34775.98 3TM

ELEVATION: 631.88 (m)

SAMPLE TYPE []]] GRAB SAMPLE ] spr
BACKFILL TYPE Il senvToNITE DRILLCUTTINGS  []]] SLOUGH
L @ = B
= | ACPEN (kPa) A oW Q =
1S — m
b= El= 5 100 150 200 win| o | = SOIL o)
E 4 E M SPT Blows/300 mm Il REMARKS 5 (ED % a '<T:
5 Z 5% =N = DESCRIPTION <
o 0 20 30 40 » W o i
<< o —l
2 PLASTIC  MC.  LIQUID » w
0 20 30 40
- 0 TOPSOIL r
[ 1] ——55 CH [// SAND AND CLAY (FILL) B
B R N A A loose / stiff, brown, trace rootlets, oxides, and coal, [
C occasional pebbles B
s . : —631
[ Z 8 | M@ CL-SC % -occasional silt lenses -
il CH [/ 4 CLAY (FILL) ¥
i firm, grey, some coal 630
5 C
E Z 6 CH / , E
:*3 CLAY SHALE 6
I ClCH /2 stiff, grey, silty, trace coal E
i 7 628
4 Z 14 CI-CH /Z C
- [ CI-CH (/4 B
i 627
TS ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; r
SANDSTONE C
- o T el A sC gg Compact, greenish grey’ bentonitiC, trace OXideS, B
! 3] occasional clay shale lenses B
e | L CLAY SHALE 626
T clcH 177 Ve stiff, grey, silty :
i - 7, 625
:*7 Z % >>‘chen>215kpa z CH / C
- E CH [/ 4 -brown, some coal layers and staining r o
}8 “““““““““““““““““““ ; r
B it B
i Z 501127 >>MCpen > 215kPa | CH 7 { -very hard r
i B 623
9 1| L
S 1 CLCH [ grey C
E = L
10 - 622
Y FIELD LOGGED BY: MW COMPLETION DEPTH: 10.1m
AR PREPARED BY: TME COMPLETION DATE: 3/24/14
THURBER ENGINEERING LTD. REVIEWED BY: Page 1 of 2




BOREHOLE LOG 19-5438-102.GPJ THRBR_AB.GDT 10/1/14- LIBRARY-NEW LOGO.GLB

CLIENT: AECOM

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: TH14-5

DRILLING COMPANY: Mobile Augers & Research Ltd.

DATE DRILLED: March 24, 2014

PROJECT NO: 19-5438-102

DRILL/METHOD: M5 Truck / Solid Stem Augers

LOCATION: N5934394.61, E34775.98 3TM

ELEVATION: 631.88 (m)

SAMPLE TYPE []]] GRAB SAMPLE ] spr
BACKFILL TYPE Il senvToNITE DRILLCUTTINGS  []]] SLOUGH
L @ = B
= | ACPEN (kPa) A oW Q =
1S — m
z E < 50 100 150 200 REMARKS E g g | SOIL §
— w
o % % M SPT Blows/300 mmH % E > 2 DESCRIPTION <>.:
o |2 0 20 30 40 w o i
2 PLASTIC  MC.  LIQUID o » w
10 g20 3 40 4
10 50751 ~Cpen > 215kPa [MT] CH 2 CLAY SHALE - CONTINUED -
[ END OF TEST HOLE AT 10.1m B
E R S SR RN UPON COMPLETION: (Below ground surface) i
: -Slough at 9.7m C
L L -No water 621
- Standpipe piezometer installed C
- WATER LEVEL BELOW GROUND SURFACE: r
1 -June11,2014:8.1m -
? -July 9, 2014 = 8.2m -
i -July 31,2014 = 8.2m 620
12 -September 29, 2014 = 8.3m E
i 619
13 .
i 618
j14 L
i 617
i15 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; :
i 616
i16 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; :
B 615
i17 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; :
I 614
i18 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; :
B 613
19 .
[ %0 612
R FIELD LOGGED BY: MW COMPLETION DEPTH: 10.1m
. . PREPARED BY: TME COMPLETION DATE: 3/24/14
THURBER ENGINEERING LTD. REVIEWED BY: Page 2 of 2




BOREHOLE LOG 19-5438-102.GPJ THRBR_AB.GDT 10/1/14- LIBRARY-NEW LOGO.GLB

CLIENT: AECOM

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: TH14-6

DRILLING COMPANY: Mobile Augers & Research Ltd.

DATE DRILLED: March 24, 2014

PROJECT NO: 19-5438-102

DRILL/METHOD: M5 Truck / Solid Stem Augers LOCATION: N5934388.42, E34840.38 3TM ELEVATION: 633.40 (m)
SAMPLE TYPE []]] GRAB SAMPLE ] spr
BACKFILL TYPE Il seNToNTE DRILLCUTTINGS [ ]]] SLougH
L @ = B
= | ACPEN (kPa) A oW Q =
E — ~ om =
T E < 50 100 150 200 REMARKS FY o |2 SOIL S
= w
o, % & HSPT Blows/300 mm Ml S 9 3 @ DESCRIPTION <>(
a |2 020 30 4 »u > i
% PLASTIC  MC.  LiQUD = D o
10 20 30 4
0 TOPSOIL C
L 1T 8 CH [/ 4 CLAY SHALE 633
i : very stiff, silty, weathered, trace oxides L
1 Z 2 Cpen > 215kPa CH /; -
632
i T C-CH /4 r
2 -
: / 631
i Z 22 ACpen > 215kPa CH / , r
[ 5 B
[ 0% COAL M -some coal layers and staining C
- 630
: /| -har -
4 Z 30 ACpen > 215kPa CH / f ard B
629
i 1T CH [/ 4 L
Fs | | [ e C
- 628
! Z PO TN IS Ny Coen > 216KPa o // -
L T T C
- CH [/ 4 r
IR T S N 627
: v :
| /7 |
I I T S A N ; -very hard L
- Z 5 >>MCpen > 215kPa CH / f v [
S IO 0 O U SO O = 626
i =] CH [/ 4 -occasional sandstone lenses -
}8 kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk z E
- B . 625
i Z 20 N o /7 -very stiff :
-9 8 -
i = CH [/ 4 r
i B 624
10 1] 7 F
- FIELD LOGGED BY: MW COMPLETION DEPTH; 10.4m
1) PREPARED BY: TME COMPLETION DATE: 3/24/14
THURBER ENGINEERING LTD. REVIEWED BY: Page 1 of 2




BOREHOLE LOG 19-5438-102.GPJ THRBR_AB.GDT 10/1/14- LIBRARY-NEW LOGO.GLB

CLIENT: AECOM

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: TH14-6

DRILLING COMPANY: Mobile Augers & Research Ltd.

DATE DRILLED: March 24, 2014

PROJECT NO: 19-5438-102

DRILL/METHOD: M5 Truck / Solid Stem Augers

LOCATION: N5934388.42, E34840.38 3TM

ELEVATION: 633.40 (m)

SAMPLE TYPE []]] GRAB SAMPLE ] spr
BACKFILL TYPE Il senvToNITE DRILLCUTTINGS  []]] SLOUGH
L @ = B
= |& ACPEN (kPa) A ol o E
£ = o
z E < 50 100 150 200 REMARKS E g g | = SOIL §
— w
o, % & HSPT Blows/300 mm Ml %E 3 @ DESCRIPTION <>(
o |2 0 20 30 4 w o i
2 PLASTIC  MC.  LIQUID o » @
0 20 30 40
[ 10 2 me a =11 cn [/ CLAY SHALE - CONTINUED r
- : =l Z_-hard " 623
E T T N O S coal layers /:
- END OF TEST HOLE AT 10.4m L
I T O U SO TOO O S P UPON COMPLETION: (Below ground surface) L
i -Slough at 9.9m C
i -Water at 9.7m 620
: ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; Standpipe piezometer insta”ed :
- WATER LEVEL BELOW GROUND SURFACE: r
) -June 11,2014 =6.7m -
- -July 9, 2014 = 6.8m -
- -July 31, 2014 = 6.6m -
-September 29, 2014 = 6.9m ;621
13 E
620
14
619
s | | :
S N IO SO TS WO O O 618
F | | :
S N OO T OO R O 617
}17 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; E
S N IO SO TS WO O O 616
}18 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; E
- 615
19
i 614
i 20 L
) FIELD LOGGED BY: MW COMPLETION DEPTH: 10.4m
1} PREPARED BY: TME COMPLETION DATE: 3/24/14
THURBER ENGINEERING LTD. REVIEWED BY: Page 2 of 2




BOREHOLE LOG 19-5438-102-XW.GPJ THRBR_AB.GDT 10/1/14- LIBRARY-NEW LOGO.GLB

CLIENT: AECOM

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: TH14-7

DRILLING COMPANY: Mobile Augers & Research Ltd.

DATE DRILLED: March 25, 2014

PROJECT NO: 19-5438-102

DRILL/METHOD: M5 Truck / Solid Stem Augers

LOCATION: N5934401.22, E34639.49 3TM

ELEVATION: 630.13 (m)

SAMPLE TYPE []]] GRAB SAMPLE ] spr
BACKFILL TYPE Il senvToNITE DRILLCUTTINGS  []]] SLOUGH
w o = E
= % ACPEN (kPa) A o W Q =
z E < 50 100 150 200 REMARKS FY o |2 SOIL O
— w
o % 5 HSPT Blows/300 mm Ml 9 g ) 2 DESCRIPTION <>.:
o |2 0 20 30 40 »u o i
2 PLASTC  MC.  LiQuD o » |
0 20 30 40 |
- 0 ASPHALT 630
E o1 1774 GRAVEL (FILL It
I CLAY SHALE (FILL) i
i CH 75 IreY, silty, trace rootlets, oxides, and sand lenses B
71 -
i -Frozen to 1.2m ;629
- [ CH [/ 4 -occasional pebbles -
- i
i —628
. /| -stiff C
i 9 CH / =
/] Z :
[ 3 B
[ CL 27} -some sandstone inclusions, trace gravel 627
-4 Z 5 cL 7 “fim -
CLAY TILL (FILL) r
- T o stiff, brown - grey, trace rootlets, gravel, coal,and [
i oxides B
[ 5 r
i —625
. Z " ol Z -occasional high plastic clay lenses .
6 -
i CH [/ 4 =ity ;624
- CLAY I
- ?!/ stiff, grey, silty, trace oxides, sand deposits, and :
}7 Z 13 = CH 7 gravel i623
i B '/ ;
S — CoH (/] -
g - B
i = 622
Z " 0 cH Z -very stiff :
g B
- B CLAY SHALE —621
- I — CH [/4 very stiff, brown, silty, carbonaceous, trace coaland |-
- =] sandstone inclusions -
- 10 ] — r
- FIELD LOGGED BY: MW COMPLETION DEPTH: 10.4m
1} PREPARED BY: XW COMPLETION DATE: 3/25/14
THURBER ENGINEERING LTD. REVIEWED BY: HER Page 1 of 2




BOREHOLE LOG 19-5438-102-XW.GPJ THRBR_AB.GDT 10/1/14- LIBRARY-NEW LOGO.GLB

CLIENT: AECOM

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: TH14-7

DRILLING COMPANY: Mobile Augers & Research Ltd.

DATE DRILLED: March 25, 2014

PROJECT NO: 19-5438-102

DRILL/METHOD: M5 Truck / Solid Stem Augers

LOCATION: N5934401.22, E34639.49 3TM

ELEVATION: 630.13 (m)

SAMPLE TYPE []]] GRAB SAMPLE ] spr
BACKFILL TYPE Il senvToNITE DRILLCUTTINGS  []]] SLOUGH
w o = E
= |& ACPEN (kPa) A ol o E
£ = o
z E < 50 100 150 200 REMARKS E g 3 § SOIL §
3T G| TSR 38 ° 2 DESCRIPTION <
= = o _.
2 PLASTIC  MC.  LIQUID o » w
0 20 30 40 -
- 10 2 - ‘ ‘ ‘ ‘ cH |/// CLAY SHALE - CONTINUED 620
- / _-trace siltstone inclusions :
E S SO S N SO END OF TEST HOLE AT 10.4m C
- UPON COMPLETION: (Below ground surface) -
VR N OO O O U A -Slough at 10.1m :
- -No water —619
- Standpipe piezometer installed B
X O S SO N U S WATER LEVEL BELOW GROUND SURFACE: 5
B -May 5, 2014 = 7.0m r
i -July 9, 2014 = 6.8m r
j12 -July 31, 2014 =6.8m ;618
[ -September 29, 2014 = 6.8m B
i 617
14 -
i 616
s || i
i 615
e || E
[ —614
L E
i —613
e || i
i —612
i —611
20 i
[ FIELD LOGGED BY: MW COMPLETION DEPTH: 10.4m
AR PREPARED BY: XW COMPLETION DATE: 3/25/14
THURBER ENGINEERING LTD. REVIEWED BY: HER Page 2 of 2




BOREHOLE LOG 19-5438-102-XW.GPJ THRBR_AB.GDT 10/1/14- LIBRARY-NEW LOGO.GLB

CLIENT: AECOM

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: TH14-8

DRILLING COMPANY: Mobile Augers & Research Ltd.

DATE DRILLED: March 25, 2014

PROJECT NO: 19-5438-102

DRILL/METHOD: M5 Truck / Solid Stem Augers

LOCATION: N5934381.75, E34667.58 3TM

ELEVATION: 627.74 (m)

SAMPLE TYPE []]] GRAB SAMPLE ] spr [X] NO RECOVERY
g 3 £
B . ACPEN (kPa) A Q =
= E < 5 100 150 200 REMARKS g | = SOIL S
— w
o % 5 HSPT Blows/300 mm Ml ) 2 DESCRI PTION <>.:
a |=Z 0 20 30 40 o i
2 PLASTC  MC.  LiQuD » w
0 20 30 40
- 0 CLAY AND WASTE MATERIAL (FILL) L
- dark brown, trace bricks, glass, roots, gravel, and L
i CI-CH [ /2 rown, , glass, roots, : i
- s organics i
- —627
» il -Frozen to 0.9m C /2 -
i M [2EE] -becomes sand and clay mixture, trace gravel, E 626
i rubber, wood pieces, and asphalt -
2 -Seepage r
Z ; Y %E -soft i
- —625
[ 5 i
[ CL-OL flild -sandy, trace metal pieces -
- BEDROCK (FILL) i
B firm, brown, sandy, trace gravel and oxides C
- 624
4 Z 4 CL-SC % -
T Cl [(£Z il - like, silty, some clay shale nodules 623
- -Seepage [
5 r
Z -trace coal and sandstone nodules .
B Z 6 Cl /2, L
- —622
-6 CLAY TILL (FILL) f
i I L 2 stiff, silty, sandy, trace gravel C
621
;7 Z 5 oheL /Z -some sandy lenses, trace gravel and coal B
i CL oz 620
-8 r
Z " . ;}% -trace oxides and clay shale nodules :,619
9 .
il SC 12221 -sand pockets r
i 618
- 10 -
Y FIELD LOGGED BY: MW COMPLETION DEPTH: 11.9m
AR PREPARED BY: XW COMPLETION DATE: 3/25/14
THURBER ENGINEERING LTD. REVIEWED BY: HER Page 1 of 2




CLIENT: AECOM PROJECT: EDMONTON SE LRT EXTENTION BOREHOLE NO: TH14-8

BOREHOLE LOG 19-5438-102-XW.GPJ THRBR_AB.GDT 10/1/14- LIBRARY-NEW LOGO.GLB

DRILLING COMPANY: Mobile Augers & Research Ltd. DATE DRILLED: March 25, 2014 PROJECT NO: 19-5438-102
DRILL/METHOD: M5 Truck / Solid Stem Augers LOCATION: N5934381.75, E34667.58 3TM ELEVATION: 627.74 (m)
SAMPLE TYPE []]] GRAB SAMPLE ] spr [X] NO RECOVERY
g 3 £
= . ACPEN (kPa) A Q =
E E < 5 100 150 200 REMARKS g | = SOIL S
— w
o % 5 HSPT Blows/300 mm Ml ) 2 DESCRI PTION <>.:
o |2 0 20 30 40 o i
2 PLASTC  MC.  LiQuD » w
& |
10 20 30 40 L
10 9 m A CcL Z CLAY TILL (FILL) - CONTINUED -
i T CH [/ 4 CLAY 617
11 B L R grey, silty, trace oxides B
—12 ~ ~ : END OF TEST HOLE AT 11.8m L
- UPON COMPLETION: (Below ground surface) C
- -Slough at 2.4m C
- -No water C
: Backfilled with drill cuttings and bentonite chips at 615
[ 13 surface B
i 614
14 r
613
}15 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; L
612
}16 ““““““““““““““““““““““““ L
611
}17 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ L
610
}18 ““““““““““““““““““““““““ L
609
19 C
i 608
[ 20 -
Y FIELD LOGGED BY: MW COMPLETION DEPTH: 11.9m
AR PREPARED BY: XW COMPLETION DATE: 3/25/14
THURBER ENGINEERING LTD. REVIEWED BY: HER Page 2 of 2




BOREHOLE LOG 19-5438-102-XW.GPJ THRBR_AB.GDT 10/1/14- LIBRARY-NEW LOGO.GLB

CLIENT: AECOM

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: TH14-9

DRILLING COMPANY: Mobile Augers & Research Ltd.

DATE DRILLED: March 25, 2014

PROJECT NO: 19-5438-102

DRILL/METHOD: M5 Track / Solid Stem Augers LOCATION: N5934403.58, E34676.13 3TM ELEVATION: 628.75 (m)
SAMPLE TYPE []]] GRAB SAMPLE ] spr
BACKFILL TYPE Il senvToNITE DRILLCUTTINGS  []]] SLOUGH
o —
| [m] - S
= | ACPEN (kPa) A m [ o =
=52 55 o |= SOIL 3
sl ] R N o REMARKS °R 8 & =
a % 5 HSPT Blows/300 mm Ml %) % ) 2 DESCRIPTION <
a |=Z 0 20 30 40 o i
2 PLASTC  MC.  LiQuD » |
0 20 30 40 il
- 0 GRAVEL (FILL)
i 1T cL-oL /7t CLAY AND WASTE MATERIAL (FILL) -
K -dark brown, silty, sandy, trace gravel, glass, r
i 7 concrete, wires, and roots 628
- Z 1 CL-OL i :
g BEDROCK (FILL) r
stiff, brown silty, sandy, some oxides C
B il cL 27 C
i —627
2 B
Z g o Z -trace coal, occasional pebbles i
i 626
-3 C
- T Cl (/L2 -grey, some coal, trace clay shale and sandstone 5
[ nodules r
i 625
[ 4 Z " cH 7 -reworked clay shale -
. B '/ B
i B COAL C
S = @ SANDSTONE 624
5 h ivg compact, bentonitic, trace coal and oxides, r
i ] occasional clay shale inclusions B
- . B o V| CLAY SHALE f
i B é very stiff C 62
6 8 -
il ) on (74 i
B ge 622
[ 7 E 7 -stiff i
B 12 — CH L
- L /| -coal seam r
IS OO R PO TSR OO END OF TEST HOLE AT 7.3m -
- UPON COMPLETION: (Below ground surface) L
i -Slough at 6.9m 621
,78 ““““““““““““““““““““““““ -NO Watel’ C
- Standpipe piezometer installed C
- WATER LEVEL BELOW GROUND SURFACE: C
i -May 5, 2014 = 4.8m r
i -July 9, 2014 = 5.0m 620
g -July 31,2014 =4.7m B
i -September 29, 2014 = 5.0m -
i 619
[ 10 =
- FIELD LOGGED BY: MW COMPLETION DEPTH: 7.3 m
1} PREPARED BY: XW COMPLETION DATE: 3/25/14
THURBER ENGINEERING LTD. REVIEWED BY: HER Page 1 of 1




BOREHOLE LOG 19-5438-102-XW.GPJ THRBR_AB.GDT 10/1/14- LIBRARY-NEW LOGO.GLB

CLIENT: AECOM

PROJECT: EDMONTON SE LRT EXTENTION BOREHOLE NO: TH14-10

DRILLING COMPANY: Mobile Augers & Research Ltd.

DATE DRILLED: March 25, 2014

PROJECT NO: 19-5438-102

DRILL/METHOD: M5 Truck / Solid Stem Augers

LOCATION: N5934399.65, E34689.76 3TM

ELEVATION: 628.75 (m)

SAMPLE TYPE []]] GRAB SAMPLE ] spr
— '5'§ _ ACPEN (kPa) A o SOIL E
E = = o
T wl = 50 100 150 200 REMARKS R 1= =
3T G| TSR 2 DESCRIPTION <
= o _.
2 PLASTIC  MC.  LIQUID » @
———
0 20 30 40
- 0 TOPSOIL
- 1T -Frozen to 0.3m cL 77 CLAY, SAND, AND WASTE MATERIAL (FILL) -
B brown, trace pebbles, organics, roots, and bricks -
: ? soft / very loose, trace glass, gravel, and china e
;1 Z 2 SC é’ég pieces ’ ’ 7 E
i Cl 74 MIXTURE OF BEDROCK AND CLAY TILL o 67
- (POSSIBLE FILL) -
2 firm, brown, sandy, trace clay shale nodules and L
i oxides C
i Z 6 CH 7 -weathered clay shale inclusions -
i / 626
-3 r
- [ CLCH /2 silty r
i 625
4 Z ; CLCH Z -some coal, trace gravel E
[ CH [/ 4 tiff, grey, silty, sandy, some bedrock inclusions :,624
-5 i
-Seepage 7 E
i Z 9 CH / L
i ’/ —623
—6 L
i A %o CH [/ 4 -trace bentonite C
i CLAY SHALE 622
7 Z g | moa 8. BLL. = 510% CH 7 very stiff, greenish white, BENTONITE seams -
i P.L.=47% //| COAL i
i CH [/ J CLAY SHALE 621
[ 5 stiff, silty, some coal fragments .
Z " cH 7 -grey, some sandstone inclusions i
i '/ 620
g END OF TEST HOLE AT 8.8m r
- UPON COMPLETION: (Below ground surface) B
i -Slough at 8.5m -
- -No water L
- Backfilled with drill cuttings and bentonite chips at 619
[ 10 surface B
) FIELD LOGGED BY: MW COMPLETION DEPTH: 8.8 m
1} PREPARED BY: XW COMPLETION DATE: 3/25/14
THURBER ENGINEERING LTD. REVIEWED BY: HER Page 1 of 1




BOREHOLE LOG 19-5438-102-XW.GPJ THRBR_AB.GDT 10/1/14- LIBRARY-NEW LOGO.GLB

CLIENT: AECOM

PROJECT: EDMONTON SE LRT EXTENTION

BOREHOLE NO: TH14-11

DRILLING COMPANY: Mobile Augers & Research Ltd.

DATE DRILLED: March 26, 2014

PROJECT NO: 19-5438-102

DRILL/METHOD: M5 Track / Solid Stem Augers

LOCATION: N5934377.92, E34685.20 3TM

ELEVATION: 626.59 (m)

SAMPLE TYPE []]] GRAB SAMPLE

Z‘ SPT

BACKFILL TYPE Il senvToNITE

DRILL CUTTINGS

A CPEN (kPa) A

50 100 150 200
HSPT Blows/300 mm

10 20 30 40
PLASTIC M.C. LIQUID

10 20 30 40

DEPTH (m)
SAMPLE TYPE
SPT (N)

SOIL

REMARKS DESCRIPTION

SLOTTED
PIEZOMETER
usc
SOIL SYMBOL
ELEVATION (m)

©

o

=

[

=

H ]

38

[

=

(2]

~

(o]

-Cpen > 215kPa

hCpen > 215kPa

TOPSOIL

CLAY, SAND, AND WASTE MATERIAL (FILL)
brown, clayey, sandy, trace glass, debris, gravel,
wood pieces, organics, and oxides

CLAY (FILL)
firm, grey, silty, sandy, trace organics, oxides, coal,
and gravel

-brown, some clay shale nodules

SC-OL

o

NN\

CH

CLAY SHALE
very stiff, greenish grey - orange, BENTONITE
seams

COAL

CLAY SHALE
brown, silty, some sandstone inclusions, trace coal

CH 624

NN

Cl

\

(2]
N
w

SANDSTONE
dense, bluish grey, bentonitic, trace coal fragments

CH and clay shale inclusions

NN\

=

SC

-lightly cemented

END OF TEST HOLE AT 5.2m

UPON COMPLETION:

-No slough

-No water

Standpipe piezometer installed

WATER LEVEL BELOW GROUND SURFACE:
-May 5, 2014 =4.9m

-July 9, 2014 = 4.9m

-July 31,2014 = 4.8m

-September 29, 2014 = 4.9m

L A O B
(2]
=
e}

THURBER ENGINEERING LTD.

FIELD LOGGED BY: MW COMPLETION DEPTH: 5.2m

PREPARED BY: XW COMPLETION DATE: 3/26/14

REVIEWED BY: HER Page 1 of 1




THURBER

Previous Test Holes (by others)



Prdject GRIERSON HILL Hole No. .80-1 Log Type Overburden/Rock Core
STABILIZATION STUDY Surface Elevation _639.2 m (CITY) Core Size 50 mm
Location_ EDMONTON, Completion Depth _23.0 m Drilling Contractor Mobile Augers
- ALBERTA Date Drilled_July 22, 1980 Drilling Method Hollow Stem Auger/
Project Number 106-2672 Logged By RRH _(field); (lab) Wireline Coring
Deoth HHEH A EPAEA R
ep Lithologic Soil Description 3 5 g‘:: gg 5% Sz 3 gg’g
Units Bl 8| c2 | 35| Bz | 3% | 3557
351 &8 &2 S 2| &= 238
ft.| m. 2 @
CLAY (FiLL)
1H
2H -
|
371 - medium to dark grey, silty CLAY, hard, dry sanz B
4 _ 17.5 500
1 - medium to dark brown, silty CLAY, hard lumps, loosely
— compacted, some sand, pebbles to 100 mm, coal
§ rticles, moist
— - Egme cindérs, pieces of glass and coal 7 128.3 Loo
e H —
2
7 B et
s » -
— 34.1
9 N —
3 .
101 - medium to dark brown, silty CLAY, stiff, some sand, 12 {28.9
] pebbles, coal particles, moist
1M _
2 e — e
— ORGANIC FILL'
134 4 - black, very organic, silty, soft, some fibres, wood,
cardboard, moist to wet, strong odour 40.9
a4
7] N/A
154
18 5
17 —
131‘ 7
- ! 7 - very wet ! ! 184.1
19 — .
ile
20;_. ] ZE 10 142.9
|
214
- 24 |
- 2 - pieces of glass
ad 85.1
i
%7 SILT - medium brown/grey, sandy, trace of clay, stiff, : 13 | 27.4
» B_'" organic pockets, rootlets, moist
277 | .
a4 | CLAY - brown-grey, mottled, silty, stiff, pebbles to 15 mm
oxide stains, trace of organics, moist
4 ) : 25.6
2,
- 'S . '
g EBA Eﬂgiﬂc‘liﬂg Convsultants Ltd. = Drawing No. __ B-2 . |Sheet __1 _of 3 |}
a2 - T - .
B : .

R



Project_ GRIERSON HILL Hole No. -30-1 Log Type _Overburden/Rock Core
STABILIZATION STUDY Surface Elevation _639.2 m (CITY)  Core Size _50_mm
. Location_ EDMONTON, Completion Depth___23.0 m Drilling Contractor Mobile Augers
» ALBERTA Date Drilled__July 22, 1980 Drilling Method _Hollow Stem Auger/
Project Number _106-2672 Logged By RRH___ (field); {lab) Wireline Coring
Depth 38| 8| 3% | .8 ;E TR T
Lithologic Soil Description ‘{3’3 S o3s | i: 5¢ o s883
. 2| =2 23 s = 5w x5 5 SEx
Units z8l | =2 | 5§ 25 43 SE&
sgla| 5= ] 3§ | =51 °8
ft.] m. e 2 ]
ﬂ 30 CLAY - brown-grey, mottled, silty, very stiff, pebbles to
] 15 mm, coal particles, moist 17 |21.0
314 T
: 1=
32_ —
i
i1
33—
M 20.6 250
Eate - - moist sand pockets
35_ —1 CLAY (TILL) - grey brown, silty, very stiff, sand lenses, carbon-
| aceous zones, pebbles to 10 mm, damp 25 |22.4
36 11
a7 e e e — | —]
— CLAY SHALE - dark brown to black, softened, Kl hardness, carbon-
asd aceous, damp
i - grey silt lenses
. ‘ — 25. 0
. .- 2 5.7 35
ﬁ - medium grey
2 40 - -1
‘; 25 |25.5
w 41—
o —————|—-—_—_—__—_ - Y — — — — — — |
3 SANDSTONE
435_ - light grey, silty, fine-grained, uniform, K1 hard-
1 ness, some coal particles, damp, compact to dense
- 21.3 300
— - compact
s 31 |23.0
14
a6 “—
- ad )
] - light grey with light brown clay shale (K3 hardness)
lenses 20.4
a8 15
50— g 36 122.6
51 ]
70 coavyseAe | —
i - dark brown, silty, carbonaceous, Kl to K3 hardness,
B89 fissile fabric, dry
- sad T 16.7
. i —
554 —
17 37 118.3
—/—\ (¥50mm)
5% —] START ROCK CORING
-~ .
EBA Engincering Consuitants td. Drawing No. __8-2 - |Sheet _2__of 3

:
o



Project __GRIERSON HILL STABILIZATION STUDY Project No. 106-2672 Hole No._80-1 Depth Interval 17.0-23.0m
Depth Lithologic Moisture |  Core .
] m Units Description Structural Features Co'r)%t';*m L(:E\,s;l)h Re‘m"v n(v?f,)o
56 — CLAY SHALE light to medium grey, silty, - fine horizontal bedding, slight-]6 4
——_\ K3 hardness, brittle, dry ly fractured (horizontal) 18.8 95 100 85
571 —| SANDSTONE light to medium grey, silty, - horizontal bedding, massive ’
fine grained, uniform, K2 to K3 1065
— hardness, shale lenses(5 to 10mn}) 90
58‘_ coal stringers
59‘:_ 18| CLAY SHALE 7 light to medium grey, silty, - slightly factured (horizontal),
K3 to K4 hardness, brittle, dry| homogeneous fabric
s | 35 100 66
B K4 hardness, well indurated, 105
61 — trace of coal particles I?g
h 195
21w | B o 288
4 medium grey, bentonitic - fractured (horizontal), blocky 20
63 . . . 15.6 25
inclusions microstructure (15 mm) 80
64— —
! 225 81 56
s dark brown, carbonaceous, frag- [~ extremely fractured, blocky 45
NN | mented, K2 to K3 hardness (10 mm) 16.4 185
| S ey =2 M S B AN N 62 .
®1 — coaL black, brittle ~STightly factured, Fissile 350
67:_ ] ‘ fabric 80
6
1 34.9 5
L - SHALE seam (75 mm) 242
|2 I\ BENTONITE | - 50mm_thick, green, soft, moist |- homogeneous, non slickensideg— 10. 70 3 | 12
& | cLAYSHALE, |- dark brown, silty, K2 to K3 - fractured (horizontal) ko
i hardness, coal specks and 35
0 stringers 110
!__ —] medium to dark grey, sandstone |- massive 55
n ] pockets
72422
: B 1420 100 100
731 medium grey SANDSTONE layer - massive
— (350 mm), silty, fine grained,
74 uniform, dry, some clay
S laa | |- bentonite pockets
_pockets B R I B I
76+ — END OF BOREHOLE (23.0 metres)
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Project __GRIERSON HILL Hole No. __80-2 Log Type __Overburden
STABILIZATION STUDY Surface Elevation __ 637-2 m (C1TY)  core Size
Location EDMONTON Completion Depth 13.6 m Drilling Contractor Mobile Augers
ALBERTA Date Drilled__ July 23, 1980 Drilling Method _Hollow Stem Auger
Project Number 10622672 Logged By _RRH_(field); (1ab)
P P - % .3 M
Depth . . el ¢ 23 o R £ [ E'éﬁ-
P Lithologic Soil Description EE 5 ;tf, BE 52 | %= sfgeg
Units BElE| 52| 25| %8| Bf | 355
ft.| m. ol é| &= © 2 & ©
roiadd
A SAND (FILL)
1
27
31 - medium grey-brown, silty, fine to coarse grained, Tl
some clay pockets, pebbles to 25 mm, organic pockets, 21.8
P carbonaceous inclusions, damp
- dark brown to black, loose, dry
s | 5 12.4
R
2
7
8 - medium grey-brown
| _ 14.7
9 -] — - medium brown, medium grained
.| 3_lCLAY (FiLL) -~ grey-brown, silty, firm, trace of organics, pebbles, 2 1og ¢
10— some coal, moist A ! :
! — - pieces of brick and glass
1+ -
R \ 1
12
REK
! T - grey-brown, silty, organic pockets, damp
! 1 21.3
14—
15—1 - - stiff, moist 10 | 27.7
16 5
|
17 e e e e —_
i | cLAY (TILL) - medium brown-grey, silty, trace of sand, numerous
18 coal particles, damp
; _ ’ 30.2
19—
e
20 - very stiff, oxide stains 18 |[25.3
|
! |
21
:’ _
22 —
7
23
24_{ __| COAL - black, powdery, moist, fractured 25.8
_! cLay - medium grey, silty, sandy, stiff, organic pockets,
25_] damp
] . . 16 22.0
%48 | - traces of organic material ]
27_]
28_| — - medium brown, silty, pebbles to 10 mm, damp
: . 23.0
291y |SILT
U S .
3 EBA Engincering Consultants Ltd. Drawing No. __B-3 ~|sheet 1 of _2
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Project GRIERSON HILL Hole No. 80-2 Log Type Overburden
STABILIZATION STUDY Surface Elevation _637.2 m (c1TY) Core Size
Location__EDMONTON Completion Depth 13.6 m Drilling Contractor _Mobile Augers
ALBERTA Date Drilled___July 23, 1980 Drilling Method Hollow Stem Auger
Project Number__ 106-2672 Logged By _RRH_ (field); {lab)
sslal sz | o | 2| eE | g2
Depth . . 32l & 2% o z3 3 T
P Lithologic Soil Description sél | 35 | 25 | S8 | = LN
Unit 2%l 2| 22 2% 5% % gE2%
nits TRl el 2| =5 | =5 | &2 | 55°
ft.| m. © “= 2 a
SILT — medium brown, sandy, very stiff, some oxide stains,
304 —f damp to moist 19 |23.6
31
32 —_——_—____"—_'__—"—"—_‘___—‘_‘
(|10 CLAY (TILL) Prz‘mw‘t:ga?rgg?t?é éslegses, very stiff, pebbles to —1 B N
a3 |
|
344 - medium brown SAND lens (150 mm thickness) well 15.6
— graded, moist
35~
\ ]
N RL - medium brown SAND pocket, well graded 27 16.7
38— |
i ]
37 _|
|
s |
: — CLAY SHALE - medium grey, silty, Kl hardness, blocky, micro- H 31.9
39 12 structure, damp .
| COAL - black, hard, brittle, highly fractured, powdery lens
a0 ] (75 mm thickness) at 12.1m
i 22 | 37.6
41‘_ CLAY SHALE - dark brown, silty, Kl hardness, carbonaceous, damp
42 o
a3 — - medium to dark grey, extremely fractured, angular
| fragments to 10 mm, K& to K5 hardness, moist to wet
ad - grey-brown, Kl to K2 hardness, dry

14

END OF BOREHOLE

EBA Engincering Consultants Ltd.

Drawing No.
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Surface Elevation _038.8 m (CITY)

Completion Depth 24.7 m

Project___GRIERSON HILE Hole No. —80-3
STABILIZATION STUDY

Location EDMONTON
ALBERTA

Date Drilled July 23, 1980

Project Number

106-2672 Logged By _RRH__ (field); (lab)

Core Size

Log Type _Overburden/Rock Core

50 mm

Drilling Contractor
Drilling Method Hollow Stem Auger/

"Mobile Augers

Wireline Coring

OVERBURDEN

SAMPLING

LOG

—-c @ o= - L .3 @
Depth . . 32| 51 2% o R -E 5% 32
? Lithologic Soil Description | s | 35| 2z | S8 | 3: | si: g
Units HHEBE I IE R A
ft.{ m. Po | @ »2 o 2 e 5]
__| SAND (FILL) - sandy
1
E
=
& —
53— 1 - black-brown, sandy, loose, some organic material,
| slightly carbonaceous, traces of white salts, brick, 3
4 }I_ — cinders, pebbles to 25 mm, dry 5
5 |
15 115.2
6 4
]2
-
7 —
a4
B A
9T — - light to medium brown, moist 36
3
10/~ - dark grey, silty sand, fine-grained, some clay 5 [31.1
— pockets, traces of coal :
"=t —
12— |
4 - dark brown, silty sand, loose, some clay, rock
i fragments, moist
i B 18 |29.1
18- —
16— 5
174
18— B - medium to dark brown, silty clay, some sand, organic
— material, rock fragments, coal 1
1o — cLAY (TILL) - medium to dark grey-brown, silty, some coal particles . 30.8
6 and pebbles, traces of brown oxides
20| _ | CLAY SHALE - wmedium grey, softened (very stiff soil), highly
fractured 24 [24.8
21| |
| ]
22— —
7
23 - medium brown and grey, silty, stiff to very stiff,
} ] coal particles, moist, some hard inclusions at 7.4 m 29.6
24_4 —
AN /
s | T COAt - black, brittle, highly fractured
: — 17 138.3
2 | 8
o Tl e ]
. —CLAY SHALE - medium brown-grey, silty, KI to K3 hardness, damp
28 —
294 | 25.7
-~
EBA Engincering Consultants Wtd. Drawing No. __ B-4 Sheet of _3




Project_ GRIERSON HILL Hole No. ___80-3

Log Type Overburden/Rock Core

STABILIZATION STUDY Surface Elevation _ 638.8 m (CITY)

Location__EDMONTON

Core Size 20 ™

Completion Depth _24.7 m

Drilling Contractor _Mobile Augers

ALBERTA

Date Drilled __July 23, 1980

Drilling Method _Hollow Stem Auger/

Project Number___106-2672 Logged By _RRH_ (field); {1ab)

OVERBURDEN SAMPLING

LOG

& -
zgl & 3z ) € cd o2
Depth . . g2l 2| 2% ' =< 5% B2c_
P Lithologic Soil Description 28| 5 ;'\3 it | 58 | 5% sEET
Units SE|E| n8 | 2| Ez | 25| EesT
55| & &2 S g | 5| 78
ft.| m. o 7 E &
COAL - black, brittle, highly fractured, wet
30 27 |28.6
31| ]
27| TITCLAYSHALE |- medium grey, silty, KI hardness, some sandstone | |
a3~ pockets, damp
b - COAL lens (25 mm thickness), black, brittle, wet 13.9
“ T T - SANDSTONE layer (300 mm thickness), light to medium
] grey, fine-grained, uniform, compact, damp, some coal 17 26.0
35! _ stringers
-
361
! —]
a7
i
38— | - SANDSTONE layer (150 mm thickness), light to medium
e — grey, fine grained, compact, damp ) 2
39 12 - COAL tens (50 mm thickness), black, brittle, highly . 7.9
| fractured
40“_ ] 16 |26.4
% ]
41’— —
|
k _
2443
1
“;— ] - SILT lens (120 mm thickness), medium grey, non-in-
| - durated, trace of sand, damp to moist 28.7
“= - SANDSTONE layer (75 mm thickness), light grey with
! brown patches
s — 18
7 s (no recovery)
41— ]
47f_ 1
1‘ ]
8- ] - light to medium brown CLAY SHALE, light grey sand-
15 stone inclusions of K3 hardness, massive -
49 — z20 .7
= il
-
-1 - - dark grey, Kl to K2 hardness
arey 18 [29.2
51 | |
52‘ 16
53_ ] - finely layered
— 31.5
s4_| | COAL - black, brittle, highly fractured 57 21.1
: START ROCK CORING (150mf)
A
EBA Enginecering Consultants Wtd. Drawing No. __8-4 - |Sheet _2__of 3




Project __GRIERSON HILL STABILIZATION STUDY Project No. 106-2672 Hole No,__80-3 Depth Interval _16.2m-24. 7m
Depth ithologi Moisture Core : r
thho'oglc Description Structural Features Content | Length Ref;':,” R(%)
ft.{ m. Units (%) {mm)
53
. START ROCK CORING
547 CLAY SHALE - medium grey, silty, K4 hardness| - massive, horizontal bedding
55'_ ] thin coal stringers, dry
w7 - - . . ’ 865 98 94
56— 180
- . 243
57 - thin siltstone lens, light grey 5
e — 17.8
59; w | I | - slightly fractured (horizontal
e ?88 100 | 88
61 . 306
‘ B - brecciated zone (25 mm) ]Eg
=109 | |- medium to dark grey | 'ﬁs 175 -
63 —| - brecciated zone 75
N
44 | - dark grey, K& to K5 hardness, 5.5
! traces of coal particles - massive to slightly fractured, 370 87 78
66+ — . horizontal bedding 50
‘20 - SILTSTONE layer (200 mm thick- | - homogeneous fabric 65
' ness),. light to medlum re 570
66— | well mdugate g ard gesz
! - ﬁeslé grey-brown K3 to Kk hard-
67:4 ] - carbonaceous, K2 hardness 33.4
o —{ coaL - black, brittle, K6 hardness - blocky microstructure, massive
68 —
o | 3.9 32| 78 | s6
69 |
i — - k b i b - massive, homogeneous, non- 100
70 ] CLAY SHALE dar rown, silty, carbonaceous TS ue s, o g 100
1 BENTONITE - green, KI hardness, traces of - homogeneous fabric 25
: | coal particles, dry to damp 65
7 CLAY SHALE - medium grey, silty, Kl to K2 - massive, homogeneous fabric 20
| 7 hardness, coal particles, ben- 70
72 {22 tonitic . 480 | _
‘ 28.6
734 - nr:edéum to dark grey, K2 to K3 28(5) 37 37
i ardness
I — . - soft CLAY lens (50 mm thickness) 7
%4 - SILTSTONE layer (400 mm thick-
ligh ind ted, K
75 :ZSEZ" h;gdﬁeggey’ indurated, K3} massive, blocky microstructure 14.5
23 (10 _mm_blocks) _
764 _|
: — - light to medium grey siltstone
77 14,4
i and sandstone laminations 1300 95 95
i - Il ht grey, fine grained, uni- - massive, laminated micro-
78| _| SANDSTONE ng %2 14 K3 hagdness ce ent- structure
hin n(xedlum rey sil am-
24 . |nat|ons mm_} htck? dry I
79 ]
50 - finer grained, K3 to K4 hardness| - homogeneous fabric
81‘ — - traces of coal particles - laminated microstructure ‘
] S = |
- END OF BOREHOLE (24.7 metres)
25 > - ) 1 ) N
A .
EBA Engineering Consultants Ltd. L@ Drawing No.___B-4 Sheet 3 of 3
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Project_ GRIERSON HILL

Hole No. 80-4

STABILIZATION STUDY Surface Elevation _638.3 m (City)

Location_EDMONTON

Completion Depth _15.6 m

ALBERTA

Date Drilled ___July 28, 1980

Project Number ___106-2672

Logged By __RRH _(field); (lab)

Log Type Qverburden

Core Size

Drilling Contractor —Mobile Augers

Drilling Method _B61 Hollow Stem

r‘;\ —_
.__= 2 Gl: = E :a—‘ g
i 82 = 23 ) £3 33 3-55__
Depth Lithologic Soil Description g8 s ;:: 5 ¢ ?_g 2-5 §§§§
Units 3| e| =2 | 8z | Sz | 3§ | 2gaT
S5 8 ] o g o & [}
ft.| m. = &
CLAY (FILL) - dark brown, silty, sandy, pebbles to 20 mm, organic
4 7 pockets, damp
-2 —
. 3 1——
13.8
-4 | — - dark brown to black, cinders, damp
] 12 .0
| 5 - medium brown, silty, trace of organic material, 27
1 moist
—6—- —
12
—7-i _| ORGANIC FILL
g — - black, clayey, carbonaceous, pebbles to 25 mm
— 32.5
-9 ] ] . .
3 - wood chips, cinders 15 246
SI .
12 4
13+ 4 T
- extremely organic, pieces of cardboard, moist to 43.6
wd wet )
—] CLAY SHALE - medium grey, silty, slightly organic, wood fibres,
damp
s 4 | - . 22 {24.9
- light grey and brown sandstone pockets, thin coal
IRTSE lenses
5
—17— —
g | . . . .
—] - dark grey, silty, Kl hardness with some K2 inclusions 37.6
. blocky microstructure, damp )
¢ | COAL - black, brittle, fractured, blocky
F20 | f 23 | 54.1
214
2] | e e L e e e e - - = _
7 SANDSTONE - light grey, silty, fine grained, Kl hardness, coal
- 23 | particles, clay shale inclusions, damp
.24 COAL - black, Ké to K7 hardness, fractured, blocky, moist 39.1
7 to wet
254 16 |53.1
. 264 8 —
a7d L L o e e e e e e  — — — — —
—] CLAY SHALE
-281 - dark brown to black, K2 hardness, carbonaceous,
_| damp : . 29.8
- 294 g - greenish-grey, silty, Kl hardness, slightly bentonitig
-~ . -
EBA Engincering Consultants td. Drawing No. __8-5 - |sheet 1 of 2
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Project __GRIERSON HILL

Hole No. —80-4

Log Type Overburden

STABILIZATION

STUDY Surface Elevation _638:3 m (City)

Core Size

Location_EDMONTON

Completion Depth_15:6_m

Drilling Contractor - Mobile Augers

ALBERTA Date Drilled____July 28, 1980 Drilling Methad B61 Hollow Stem
Project Number_106-2672 Logged By _RRH__ (field); (tab)
—clg] == < % z "
. FE| R 23| 2| e | 2| Bl
Depth | | ithologic Soil Description 38| 5| 35| 85 | 3% | 3z | siEe
Units el E| 22| 3% | 2z | 3% | BgsT
SElG| B2 | 35| %% | fz| s
ft.| m. H @
| 30{ _| CLAY SHALE - medium grey, K3 hardness, dry to damp
37 | 24.3
-3
- 324
10
- 33-] - medium brown-grey, Kl bhardness, blocky microstructure
— damp 30.7
-3 - CLAY SHALE layer (150 mm) dark brown to black,
. carbonaceous, K2 hardness
- 351 ] - silty, K2 hardness, coal particles 18 |28.8
_ 36 11
- 37 L o e e e e e e e e e - — — —
—1 SILTSTONE
-3 - medium grey/brown, clayey, K2 hardness, damp
| 29.5
-39 12
CLAY SHALE - dark brown-grey, silty, K3 hardness, blocky
-404 microstructure, dry, light grey sandstone lenses 27 1{32.0
-a1- |
- 42 N
1
431 - dark brown, carbonaceous, K2 hardness, damp
Ll T\ BENTONITE |- green-grey, Kl hardness, damp, (75 mm) S/ 34.7
_| CLAY SHALE - medium to dark brown-grey, K3 to K4 hardness, damp I
-454 __| SANDSTONE - medium brown-grey, fine grained, uniform, softened, 43 31.2
14 clay shale inclusions 150mm
- 46
"1 —1 cLAY SHALE
- 48 ] - dark brown to black, carbonaceous, K2 to K3 hardness, mﬂ'ﬂ 24.5
— b . .
_49-] 18 - ﬁéXEkYaq}é‘r&r?ESr;éguFlgacfurpd K6 hardness ili
- dark grey-brown, K3 hardness, coal particles, dry
- 50— 78 2’-}.3
-~ 51—
N END OF BOREHOLE (15.6 metres)
Water level: 5.2 m on completion
7 Slough level: 9.8 m on completion
A - -
EBA Engincering Consultants Wtd. Drawing No.__B-5 ~ |sheet _2_of 2 _




Overburden/Rock Core

Project__ GRIERSON HILL Hole No. —80°5 Log Type
STABILIZATION STUDY Surface Elevation  ©33-2 ™ (CITY) Core Size 50 mm
Mobi A
Location_ERMONTON Completion Depth 2 -7 ™ Drilling Contractor 1001 1€ Augers
ALBERTA Date Drilled __July 24-25, 1980 prilling Method 86 Hollow Stem/
Project Number 106-2672 Logged By __RRH (field); (1ab) Wireline Coring
el 2| o= - % T s
Depth . . 32| 2t 238 @ X 23 §% 33s_
ept Lithologic Soil Description 2315 2% gz 5g Sz gfes
Units E| € E% S| 8z | 35| E5a”
ft.{ m. ol @ a= © 2 ta °
] SAND (FILL)
1
2 - —
311 - dark brown, clayey, loose, some cinders, pieces of TT11
coal, brick and glass, pebbles to 10 mm, traces of 31.1
4 4 — red oxides, traces of organic material, dry to damp
1 3 45.2
54 _| - moist
o
12 — —
7 CLAY
| —
s o —
\ - medium grey-brown, silty, firm, some oxides, traces 6.8 100
o N of organic material, damp 36.
‘ 3 - coal pocket
10 f 8 31.4
| ]
M
!
124 |
13'— 4 —
| - firm, soft grey inclusions 29.9 175
14L — - coal particles, dry
1 COAL - black, extremely fractured, wet
o 12 50.8
-
16 ¢ - CLAY SHALE, brown-black, stiff, carbonaceous, damp
‘ —TINTERBEDDED
17  _{cLAaYsHALE
1 AND SANDSTONE . . .
! — - medium to dark grey, silty, stiff, blocky
i B - softened shale layer (150 mm thickness), clay-like,
| medium grey-brown, silty, stiff, some coal particles 21.9
19
ile - softened shale layer (150 mm thickness)
20— - medium grey, silty, stiff, very fine coal stringers, 8
‘ — traces of brown oxides, dry, blocky micro-structure ! 23.7
214 —
} |
2o |
|2
23 F SANDSTONE Tayer (300 mm thickness), light grey, silty,
‘ — medium grained, compact, Kl hardness 21.0
24
- - rt:t/::dSHALE, dark grey, silty, hard, extremely frac- 40 25.8
' — - dark brown, carbonaceous
26— 8 | COAL layer
271 T CLAY SHALE, dark brown, silty, K4 hardness, damp
7 [COAL layer (10 mm thickness)
8- _| fSANDSTONE layer (75 mm thickness), light to medium
] fgrey, fine-grained, uniform, Kl hardness, damp 20.1
2 ll
A
EBR Engincering Consultants (td. Drawing No. 86 Sheet _1__of 3
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Project GRIERSON HILL Hole No. 80-5 Log Type _Overburden/Rock Core
STABILIZATION STUDY Surface Elevation _639.2 m (CITY) Core Size _50_mm
Location___EDMONTON Completion Depth_21.7 m Drilling Contractor Mobile Augers
ALBERTA Date Drilled____July 24-25, 1980 Drilling Method ___B61 Hollow Stem/
Project Number 106-2672 Logged By RRH _ (field); (Iab) Wireline Coring
- =<l g @ = - “2 . @
Depth . . 3¢ £ 2% oF «E s 35
P Lithologic Soil Description 33| ;:: i | 5% | 3z sfzg
Units £% E| £3 | 8¢ 2z | 3% | 3E5°
ft.] m. o| » n~ o é ez [a]
3014 INTERBEDDED - CLAY SHALE, brown-grey, silty, Kl to K2 hardness,
—{CLAY SHALE some coal particles, damp, blocky micro-structure 34 [21.3
PO AND SANDSTONE
—
32~ |
R
33 - SANDSTONE, light to medium grey, silty, fine grained,
: 1 K1 to K2 hardness, laminated, coal stringers, damp :
; 21.
3871 _| - CLAY SHALE layer (150 mm thickness), medium to dark
: grey, silty, K2 to K3 hardness, dry
35— ] 42 18.9
36:" 1
|
[ —
37
‘ 1
38— - laminated SANDSTONE/CLAY SHALE
o 27.5
394 ;5 y
—1 COAL T > T
- black, hard, brittle, highly fractured, moist to wet 24 |u9.3
s —
—| CLAY SHALE - medium grey, silty, Kl to K2 hardness, homogeneous
41 fabric, damp
421
13
43 |
a- - 26.7
|
| —]
45;— N - SANDSTONE pocket, light grey, fine grained 22 |29.6
[1a
26
o
8 - dark brown, silty, K2 hardness, carbonaceous, dry i
i ] 24,6
49 15 - medium to dark grey, K3 hardness, coal particles,
‘ blocky microstructure, dry 46 19.6
o START RQCK CQRING (130mp) '3
} _| CcLAY SHALE I medium to dark brown, silty, - massive, homogeneous fabric
51‘_ | K2 hardness, dry to damp 1170 100 94
! 18.3 80
7 - SANDSTONE layer (500 mm) light |- fine horizontal bedding
N T to medium grey, fine grained, I
53 4 | uniform, K2 hardness, coal part- 7.7
icles, fine clay shale lamina-
. tions (5 to 10 mm), damp
547 ] - medium greenish grey, CLAY - fine horizontal bedding
SHALE, bentonitic, silty, K3
56 1 hardness, dry
17
ft. . i i Moi Cor
- Luthollognc Description Structural Features ans::':‘e Le:;" Re‘(:%ery R(%)D
Depth Units ) 19%) {mm)
ROCK CORE LOG
A
EBRA Engincering Consuitants Ltd. L= Drawing No. ___ B8-6 Sheet 2 of 3




Project GRIERSON HILL

STABILIZATION STUDY

Project No.

106-2672 Hole No, 805

Depth Interval 1 7-0-21.7 m

ROCK

CORE

LOG

Depth Lithologic Moisture Core .
. 9 Description Structural Features Content | Length Rea‘"y “(3,,',’
ft.l m Units (%) (mm)
56 - CLAY SHALE - medium grey, silty, K3 to Ki - massive, blocky microstructure| 16.7
— hardness, siight]y bentonitic, 960 100 100
coal particles, siltstone pocket 150
571 at 17.1 m 100
s |
— - dark brown-grey
18 - 115 109 81
59 - massive, blocky microstructure 315
— - dark brown to black, carbonace- | - fractured 16 20
60 — . -7 80
] ous, K4 to K5 hardness, brittle 68
25
614 - slightly fractured 95
] slightly 130
62 — 19 ] B - K3 hardness o . ] g
COAL - black, brittle, Kb hardness - fractured, blTocky micro- 80 83 55
63— ] structure 50
L ] 20
6a— - CLAY SHALE lens (300 mm), black| 129
| ] carbonageous %8
—] - greenish grey, Kl hardness, - homogeneous fabric
1 5 —\BENTON'TE high plasticity (50 mm) d / 15.2 19
| 71 cLAYSHALE |- dark brown, silty, K3 to K4 ™| -"fractured; blocky, micro- | T | % ’ -
66— hardness, coal particles, dry structure 0
| to damp
67— : 13.9 1190 100 97
| ] - massive, blocky microstructure : 140
68— _| INTERBEDDED |- Ilglr:t go medium grey SANDSTONE, ko
| K ar ness, some coal parti-
| | z1_| CLAY SHALE e htlx bentonLan dark | __ 14.4
69 — AND SANDSTONE grey br wh CL Y Tamina-
; — ations
[ - CLAY sha?e Iens r?] 0 mm)
70—
‘ ] - siltstone pocket ~ slightly fractured
71— e
; ] END OF BOREHOLE (2].; metresi
72
!
I —
73 -
Y -
|
| —
75 —

EBA Engincering Consultants Wtd. L

Drawing No. B-6
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Project __ GRIERSON HILL Hole No. 80-6 Log Type Overburden/Rock Core
STABILIZATION STUDY Surface Elevation __ 0403 m (CITY) o cize 50 mm
) Location__EDMONTON Completion Depth 2.4 m Drilling Contractor Mobile Augers
ALBERTA Date Drilled July 28, 1980 Drilling Method __ 861 Hollow Stem/
Project Number___106-2672 Logged By _RRH_(field); (1ab) Wireline Coring
Depth 36| & 33 | % x i€ | 31
Lithologic Soil Description 'gg 21 38 gg 52 | 3= §§§'E
Units TE| E| £3 | 2| Bz | 3F | iE3°
"”"'ﬂ ft.| m. 35l & &2 o g ] 28
o TOPSOIL - black, organic
1 - dark brown, silty, some rootlets, dry
- _| cLAY(FILL)
2 -
3 - SAND layer (75 mm), orange-brown, silty, damp T
a - - some organic material 25.7
5 '_ 1 SAND (FILL} - medium brown, calcareous, some organic material
- 8 22.5
6 o
o2
2 e N D P
i CLAY SHALE - dark brown, silty, Kl hardness, coal stringers, some
8 -4 inclusions of K3 hardness, damp
9 7] - dark brown to black, carbonaceous 26.9
i ] COAL - black, brittle, K6 hardness, highly fractured, blocky :
s
107 i3 37.1
! — - powdery, dry
mn— |
od e
. - CTLAY SHALE, medium grey-brown, silty, K2 to K3 hard-
| — INTERBEDDED ness, coal particleg, glocky micros}:’ructure
13-] a_|CLAY SHALE ]
; AND SANDSTONE
- 19.7
‘5 - - fine sandstone laminations .
154 ] - SANDSTONE, medium grey, fine grained, softened, Kl
& i hardness, damp 17 22.5
1B ¢
: 171
: !
18;—* N - alternating layers of CLAY SHALE, dark brown-grey,
i I and SANDSTONE, medium grey (75-200 mm thickness), _
19 — coal particles 19.3
Il s
20
“““‘ﬂ ‘ CLAY SHALE - dark brown-grey, silty, K2 to K3 hardness, damp 26 19.5
21| —
i —
22+
il
3 - damp to moist ~ -
24~ | - green-grey, bentonitic, coal particles 23.7
25: _| coaL - black, brittle, K6 hardness, highly fractured,
: blocky 65 32.8
26— 8
274 ]
28 |
20| —{\_CLAY SHALE | - darlf brown-black, carbonaceous 17.8
9 SILTSTONE - medium grey-brown, K3 to Kk hardness
)’ A -
3 EBRA Engincering Consuitants Ltd. Drawing No. __ 877 Sheet _|__of



Project __GRIERSON HILL Hole No. —80°6 Log Type _Overburden/Rock Core
STABILIZATION STUDY Surface Elevation _00-3 ™ (C1TY) oo 0 gize 50 mm
Location_EDMONTON Completion Depth __21.4 m Drilling Contractor _Mobile Augers
ALBERTA Date Drilled ___July 28, 1980 Drilling Method 861 Hollow Stem/
Project Number_106-2672 Logged By RRH__ (field); (1ab) Wirline Coring
D =5] 8 Ry 3 «TE- 3 _Bm
epth . . - 22| = 23 o 23 Sy FE_
P Lithologic Soil Description 38| 5| 35| 25 | 3% | 32 | iiE
Units $E| E| 22 | 25 | Eg | 3% 255‘:5
ft.| m. S| 4| &2 © 2 <z 3
a0 _| SANDSTONE - light to medium grey, fine grained, uniform, softened,
Kl to K2 hardness, damp 53 17.5
3=
32— _|
i |10
337 - K2 hardness, coal particles, horizontal bedding
34\" _ 15.8
I - K2 to K3 hardness
S 53 |16.7
s 1
7 _CLAYSHALE |- dark brown-grey, silty, K3 hardness, dry, blocky | |
38_ —
: ] 18.5
381 12 SANDSTONE |- light to medium grey, silty, fine grained, K2 to K3 . o
hardness, fine shale laminations, horizontal bedding 21 vI.z
w0+ — 150mm
a1
| _ICLAYSHALE |- dark brown-grey, silty, K3 hardness, some green-grey |
42— 13 CLAY SHALE bentonite pgckgts, drz to damp ’ J arey
a3 |
23.3
447 - SANDSTONE layer (100 mm), damp
a5 60 |21.1
| | |1 | CLAYSHALE |- medium to dark grey, silty, K3_F fractured, blocky | 4o 59 56
w8 | T to Kk hardness, coal particles, | microstructure I IEE S I =
: ] dry 610
47"" - - dark grey-brown, K2 to K3 hard- 148
— ness, slightly carbonaceous, - massive, blocky microstructure :
48— dry to damp
49— 15| — i f S
50 — I\ COAL - black, brittle, K6 hardness - highly fractured, blocky 1 19.7 25 85 73
1 CLAY SHALE - dark brown to black, silty, K2 |- fractured, blocky microstructurg 60
51— to K3 hardness, carbogaceous, 190
siltstone seam (50 mm 80
] - slightly bentonitic - massive 750
i T e 5.5 | T ]
- medium to_dark grey, K3 hard-
53— ness, coal stringers, trace of
sandstone
54 = ] - siltstone inclusions - massive, blocky microstructure 18.9 475 100 100
- 685
55 7 - slightly bentonitic
ft.| m Lithologi i Core
Hhologic Description Structural Features Comont | Length Recovery ROD
Depth Units 1%) {mm) 6 g

ROCK _

CORE

LOG

EBR Engincering Consultants Wtd.

0‘
- =
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Project _ GRIERSON HILL STABILIZATION STUDY Project No. 106-2672 Hole No,.80-6 Depth tnterval 17:0-21.4 m
Depth Lithologic Moisture Core Recovary RQD
ipti C Length b
] m Units Description Structural Features o(r:;‘)em (f':lg‘t' T (o)
56 CLAY SHALE
574 — - dark brown-grey, silty, K3 to Ki|- massive, block microstructure
hardness, coal particles, lenses
] of softened material
58 ] - factured 110 81
— - SILTSTONE layer (100 mm) K7 70 75
5o 18 hardness, indurated - 15.2 615
190
604 | - K& hardness - extremely fractured zone,
slickensided fracture surfaces
614
— - some softened zones
62 19 17.5 710 95 84
i o g _
634 | — dark brown to black, carbonaceoug- massive 85
: - H 17.8 150
64 COAL black, brittle, K& hardness - fractured, blocky microstructur| 165
J —
65
| 2 1 CLAY SHALE . — [-dark brown, carbonaceous, KZ to |- massive __ — oo
55]‘ K3 hardness, dry to damp 1470 {107 107
a0 = - d i -
| L\ BENTONITE g??zngnrlg?n, amp, coal stringers homogenous 135
67 — SANDSTONE [ light grey, medium grained, uni-|- massive, horizontal bedding
' — form, K& hardness, coal string-
68— ers, siltstone laminations
|« _ _ ]
ss;— B 12.5
1

END OF BOREHOLE iZI.f metresi

EBA Engincering Consultants Ltd. L

Drawing No. B-7
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Project__ GRIERSON HILL Hole No. —_80-7 Log Type Overburden/Rack Core
STABILIZATION STUDY Surface Elevation _ 637.8 m (City) Core Size 590 _mm
Location___EOMONTON Completion Depth 22.0m Drilling Contractor Mobile Augers
ALBERTA Date Drilled___July 31, 1980 Drilling Method B61 Hollow Stem/
Project Number__106-2672 Logged By RRH__ (field); (1ab) Wireline Coring
=5l a| 23 = % | ¢ 2
Depth . . 8-% S 22 o R =3 §% E'ﬁﬁ.—.
p Lithologic Soil Description 38 % ;:; 3t :§ ;5 E;E‘g
. =% a - % - x> ix
Units E5) E| £E3 §§ =5 | &3 gg&‘:
ft.| m. of @y e= 2 &
—,_ TOP SOIL - dark brown to black, organic, damp, rootlets s
- 1 CLAY (FILL) - dark brown, silty, pebbles, dry to damp
- 2]
- 311 - rootlets, pieces of brick
iii” 40.6 480
- 41 - wood fibres, some sand, organic pockets, soft,
i moist
L4 f 3 | 47.7
- 64 —
2
" 71 | siLT (FILL)
g4 - dark brown, some clay and sand, firm, black organic .
i pockets, pieces of glass, rust-coloured pockets, 41.0 90
| wood fibres :
-9 | |
3 - dark grey/black, firm, very organic, moist \/ c 30.9
-10—
-11-1 ]
L1124
13- 4
..14.1 ] 31.1 110
—] - brown/grey, firm, some sand, coal lenses, organic
| e pockets
b B 8 |30.1
] - dark brown to black, clay shale inclusions, coal
16 5 particles, moist
L4 e e e e - . - - - — —
CLAY SHALE
- 18 ~
- - medium grey-brown, silty, Kl hardness with K3
oo inclusions, blocky microstructure (1 mm), organic 28.1 100
6 pockets, light grey sandstone inclusions
- 20
— - coal particles % 10 |28.8
21 —
-
|22 _r
s 7
L 23
COAL - black, brittle, extremely fractured, blocky m
— (2 to 3 mm), wet 61.7
|24 2
] |
l-25 4 ]
1 SANDSTONE - light grey, silty, fine grained, Ki hardness, damp, 16 25.8
P some medium grey soft siltstone laminations
7/ T e —
—{ CLAY SHALE - medium to dark brown/grey, silty, Kl hardness with
g | K3 inclusions, coal particles, damp, brecciated
| 29 9— COAL - black, K6 hardness, extremely fractured, blocky' (5mm) h 38.8
wet
-~ .
EBA Engincering Consultants kd. Drawing No. _8-8 Sheet __ | of _3




Project __ GRIERSON HILL Hole No. 80-7 Log Type Overburden/Rock Core
STABILIZATION STUDY Surface Elevation 637.8 m (CITY) Core Size 50 mm
Location__EDMONTON Completion Depth 22.0 m Drilling Contractor Mobile Augers
ALBERTA Date Drilled __July 31, 1980 Drilling Method 861 Hollow Stem/
Project Number 106-2672 Logged By RRH (field): (lab) Wireline Coring
: - @ © = - "E . »
Depth . . 32| 51 238 e s §< B2e
Lithologic Soil Description 3El 5 ;‘\3 iz | 3% | 53 | §igE
Units SRl P 52| 25| 8| 5| BT
ft.| m. e | &= © A °©
34 _| coaL
- dark brown/bTack, siTt carbonaceous, KI hardness 15 48.7
| 34-| —1 cLAY sHALE 4 ’ Vs ’ ’
amp
_32_ .
10
_33..
— - grey/rust-brown, silty, K! to K2 hardness, brecciated
L ag-| | blocky, coal particles, damp 32.8
- brownish grey with rust-brown pockets
-35—
Z | 30 |26.5
= 35 - 11
] — —
37 — coaL - black, K6 hardness, extremely fractured, wet
—u— —
1 — crLAY sHALE |- dark brown/black, K2 hardness, carbonaceous, benton-
-39+ 12 ite pockets 35.9
| - medium brown-grey, bentonitic
40-| - dark brown
— 30 |28.1
~a1- |
|- 42 = —
1 13
| 43 - - silty, coal particles, light grey bentonitic sand-
— stone lenses
L 44| — SANDSTONE - medium grey-brown, fine grained, unjform, softened, 28.8
Kl hardness, bentonite seams, coal particles
45 - START ROCK CORING 69 |19.1
14 | CLAYSHALE |~ gﬁgg"gi? ggglf grey, 5Lty K3 |- nassive, horizontal layering 19.0
- 46 I - I ”F T~
— - interbedded SANDSTONE and SILT- 1365 100 100
-474 STONE laztgrs (75 to 200 mm), 17.3
— coal particles
] - medium to dark grey, silty, K3
~48- hardness - some fractures
—age B | ] _ SN I
] - dark brown-grey, silty, K3 to
-850~ h K4 hardness 15.3 | 570 92 69
375
-51-{ — 55
‘ . - coal particles - fractured, slickensided 65
. -52~| 16 fracture surfaces 248 25
,u. ] CBAL - black, brittle, Kb hardness :”highly fractured, blocky I gg N o
-s3-| —
o dark brown to black, carbon ssi
— - s - - massive
CLAY SHALE aceous, K2 hardness, coal 18.7
-55- — particles .
17 - green-grey, slightly bentonitic|- blocky microstructure (5to10mm)
ft.| m. i i i Cor
L|tho_log|c Description Structural Features l\cll‘(::‘s't:’:‘e Length RET.‘;';"" R(%)
Depth Units (%) (mm) o
ROCK CORE LOG
A
EBA Engincering Consultants td. L= Drawing No. __B-8 Sheet_2 _of _3




Project . GRIERSON HILL STABILIZATION STUDY Project No. 106-2672 Hole No._80-7 Depth Interval_17.0-22.0 m
Depth Lithologic Moisture Care Hecovery RQD
inti Length
] m Units Description Structural Features Content | - Lengt % %)
- 56 — CLAY SHALE - medium to dark grey, silty - massive, blocky microstructure 1155 84 84
— K3 to i](l; hardness, coal
e particles
57 ] 1 angular fragments (3 mm)
58 - ~] INTERBEDDED - SILTSTONE, medium to dark grey,|- massive, homogeneous 6 fabric
—| SANDSTONE K4 to K5 hardness, coal parti- 4.4
18 | ANDSILTSTONE cles . - slickensided fractures 5.4
-59 -| — T _ . .
1 SANDSTONE, light to medium 1375 100 | 100
e —60- ] grey, K3 hardness
T — - softened CLAY SHALE lens(15 mm){- horizontal bedding
- interbedded SILTSTONE and
“61a T SANDSTONE
-62-1 19| S N , B , R
63~ 14.3
| — 16.0
Rhadn| s - SANDSTONE, medium grained, 1330 97 el
_ uniform, K& hardness 14.0
R LA . o o
-66Hl - coal laminations
|
—e7-| - K5 hardness - bedding planes dip at 300,
i ] fissile fabric
. -68- - K6 hardness, indurated, 130 90 77
21 slightly bentonitic ) 8.6 120
6o~ 70
] 95
-70-| 810
‘ —
-7"—
- - SILTSTONE layer (50 mm), K3
22 1 22 to K& hardness, coal particles
|- END OF BOREHOLE (22.0 metres)
—
A . -
EBA Engincering Consultants Ltd. L Drawing No. __ 8-8 Sheet 3 of 3
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Project GRIERSON HILL

Hole No. 80-8

Log Type Ove rburden/Rock Core

STABILIZATION STUDY

Surface Elevation _645.0 m (CITY)

Core Size 20 mm

Location

EDMONTON

Completion Depth___22-7 m

ALBERTA

Date Drilled___August 1, 1980

Project Number

106-2672

Logged By RRH___ (field); (1ab)

Drilling Method
Wireline Coring

Drilling Contractor Mobile Augers

B61

Hollow Stem/

OVERBURDEN

SAMPLING

LOG

l”? -
z5| & e ] E £ 2
Depth . . el Z| 5 | e2 | =5 | &2 | Fi=-
Lithologic Soil Description 23| 5 ;% it 5% | 5= '5§E‘§
. P -3 5 e P x o g S 8%
Units B3| 2| 22| 25| 22| 35 | 355
ft. m. Q| »w h~ g & Q
L TOPSOIL - black, organic, damp
1 SILT (FILL) ~ medium brown, clay pockets, some sand, pieces of
] glass, coal particles, damp, powdery, cohesionless
2 4
3 1 CLAY (FILL) - medium to dark brown, silty, hard, pebbles to 30 mm,
B pieces of glass, coal particles, damp, cohesive 17.3 500
&
s I - wood fibres, golf ball, traces of oxides
— 24 11.7
6 4 —
2]
7 - AR N —
.| —1 sanp
8 1 - olive-brown, silty, fine-grained, grey clay lenses,
| damp, mainly cohesionless .
9 — 14.6
i 3
10—
‘ 15 15.9
14 CLAY - grey and brown, silty, stiff, trace of sand, oxide
‘ . stains, coal particles, damp, cohesive
12 |
- 4 - fine sand lenses, damp to moist, fairly cohesive ]
o 27.5 150
: — coaL - black, brittle, K5 to K6 hardness, highly fractured,
s . blocky (15 mm)
' CLAY SHALE - dark brown to black, silty, K2 hardness, carbonaceous) 22 25.8
6 5 dry to damp, massive
17— -
| -
18— —
i — - medium brown-grey, K2 to K3 hardness, damp, fractured,
19 ] G__ blocky microstructure 20.5 >500
20~ |
| SANDSTONE - light grey, fine-grained, uniform, KI to K2 hardness, 24 |21.9
2] — medium grey silt laminations, coal particles, damp,
N homogeneous fabric
24
il
23| -
; _ | CLAY SHALE -~ medium to dark brown-grey, silty, K3 hardness,
fractured, block microstructure (5 mm), some
24— . - 16.8 >500
: - slickensided
25_ — coaL ~ black, Kb hardness, highly fractured, (10 mm) free 45,2
] water 30
% 8 75mm)
274 T JR
— CLAY SHALE - dark brown, silty, K3 hardness, coal particles, damp,
w4 _| blocky microstructure
—] 24.3
244 - grey-brown, K3 to K4 hardness, coal stringers l
A
EBA Engincering Consuitants Wtd. Drawing No. __ B9 Sheet __1_of _ 3
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Project _GRIERSON HILL STABILIZATION STUDY

Project No.

_106-2672

Hole No._89_'_8_

Depth Interval 2:0719.0 m

ROCK

CORE

LOG

Depth Lithologic Moisture Core Ri RQD
] m Units Description Structural Features Co‘r;/:lem l;:ﬁ:)h At (%)
30 - CLAY SHALE START ROCK CORING
“TinTeErBeDDED |- SANDSTONE, Tight grey, silty, - sTightly fractured, homogeneous
fine grained, K3 hardness, coal fabric
31 T|CLAYSHALE particles, light brown streaks,
_|AND SANDSTONE dry to damp 11.5 100 100 100
2+ _] 1285
- CLAY SHALE, dark brown-grey,
0| silty, K3 hardness, oxides, coal|- massive, blocky microstructure -
33— stringers, dry to damp
] - SANDSTONE
] - horizontal bedding
34 — - CLAY SHALE, DRY 15.2
s - fine SANDSTONE laminations
-1 o - softened, élay-]ike, damp ] 535 69 69
- brown-black, carbonaceous, black 130
a4 7 COAL brittle, poor recovery - extremely fractured (5 mm) 280
1 CLAY SHALE - dgrs'lé brown-grey, silty, K3 hard-j- stightly fractured
n
38~ — - STLTSTONE layer, K6 to K7 hard- 18.6
] ness, indurated - highly fractured
¥z | _ |7 rust stains on fracture surfaces
1 _{ coaL - black, brittle, Kb hardness - extremely fractured (5 mm), 25.2
@ blocky 460 34 34
a1 -
a2- - massive to slightly fractured,
i fissile fabric_
8
|
44‘3_ — iNTERBEDDED | CLAY SHALE, dark brown-black, - slightly fractured, fine hori- 18.0
; CLAY SHALE silty, K3 hardness, carbonaceous{ zontal bedding 170 91 91
45 - SILTSTONE AND 1075
! | SANDSTONE
R
467
] 16.5
47— - SANDSTONE, 1light grey, light - massive, homogeneous fabric
i —] brown, streaks, K3 hardness,
{ coal particles, damp
a8 |
: _ 16.3
a9 15 - SILTSTONE layer (150 mm), light |- homogeneous fabric 1265 92 92
grey, K5 hardness, dry to damp,
! ] lndgr?teg
50 — - SANDSTON
i | 17.1
51— _|
| - CLAY SHALE, dark brown-grey,
524 | silty, K3 hardness, coal streaks
]| dry to damp o -
| - carbonaceous layer (25 mm) - fractured, blocky microstruc- -
53— 23.2 60 93 89
7 ture (5 mm)
i n 1215
54— - fine light grey SANDSTONE/dark |- inclined bedding (15°)
! - CLAY SHALE laminations, slightly
5 bentonitic, K2 to K3 hardness,
Y dry to damp
ss—{ | 22.3 B
574 — - SILTSTONE, dark grey, very fine |- massive, fissile fabric
] grained, K2 to K3 hardness, some 21.9 4o 54 51
58| clay, dry 700
8 | I SANDSTONE layer (150 m) | -~ ] .
597 S ILTSTONE B
60 - CLAY SHALE, dark grey, K3 hard- |- slightly fractured, blocky
] ness microstructure
61~ ] 18.6
6219 - extremely fractured, angular 22.1

EBA Engincering Consultants Ltd, Laa—

Drawing No. B-9

Sheet 2 of 3




Project __ _GRIERSON HILL STABILIZATION STUDY Project No. 1962672 || Hoto o, 89-8 || Depth Interval 19-0-22.7 m
Depth l.ithologic D . Structural F “é'"ist‘""" Lcu":h Recovery RQD
. onten en
ft.| m Units escription ructural Features o (mg‘, (%) (%)

INTERBEDDED |- CLAY SHALE, dark brown-grey, K3 |- slightly fractured, blocky 210 70 70
63 —{CLAY SHALE hardness, coal particles, silt- microstructure (5 mm 310
_lsILTsTONE AND stone inclusions ‘ 19.0 115
64— | SANDSTONE ’ 155
] - SILTSTONE, medium brown-grey, K5|- extremely fractured, angular 165
65 20 hardness, indurated 3 (10 mm)
i - CLAY SHALE )
661 _IcoaL - black, brittle, bentonite in- - fractured (poor recovery) 16.8
a clusions blocky (10 mm) 50 25 21
67 - 290
68 — CLAY SHALE - dark brown to black, K2 hard- - massive
7 ness, carbonaceoys
21| [ BENTONITE layer ,‘(loo mm) i ) B
69 — - K3 hardness
] 13.9
04 ]
- SILTSTONE ]axer (200 mm), medium|- massive
— grey, Kh to K5 hardness, indur-
™7 ates Kk hard bl
b - dark grey, ardness, coal - massive, ocky microstructure
2422 | | particles, slightly bentonitic Gmm) I%Z 528 ‘7?27 ]02»
-
73
| _
- — - dark brown to black, carbonaceoug- blocky microstructure (3 mm)
— END OF BOREHOLE (22.7 metres)
75 54
A .
EBA Engincering Consultants (td. Drawing No.___ B-9 Sheet 3 of_3




GRIERSON HILL

Hole No. 80-9

Log Type

Core Size

Project

STABILIZATION STUDY Surface Elevation __652.7 m (CITY)
Location_EDMONTON Completion Depth___28.5 m

ALBERTA Date Drilled___August 5, 1980
Project Number__106-2672 Logged By _RRH_ (field); (lab}

Overburden/Rock Core

Drilling Method

Wire line, coring

Drilling Contractor _Mobile Augers

Hollow Stem/

OVERBURDEN

SAMPLING

LOG

EBA Engincering Consultants Ltd.

— Drawing No.

=

p’- —
z§| & 3% < £ g $
Depth . . ‘S% S 23 o £3 S B'§5A
P Lithologic Soil Description 3| S| 35| sz | 3% | 52 | st
Units IR R N A
ft.| m. S I 2 &
- TOP SOIL - black, organic, rootlets, damp Vs
-1 CLAY - medium brown, silty, stiff, trace of rootlets, grey
[ streaks, moist, cohesive 190
-2 .“—SA_I;D_ — — [T medium Brown and grey, silty, fine grained, damp,
cohesionless
- 3 -
450
i CLAY - medium to dark brown, silty, very stiff, some sand,
] pebbles to 20 mm, coal particles, damp, cohesive, 330
m5T | impermeable
13
-6 ] - dark grey
=
g~ - damp to moist, stiff
] 160
-9 |
180
-10 -}
SAND - medium brown, silty, compact, fine to medium grained, 15
ki - trace of clay, damp, cohesionless
2] T
‘13- . . -
| CLAY (TILL} - dark grey-brown, silty, very stiff, coal particles,
— pebbles, damp to moist, cohesive, impermeable
-14 - 270
|
-15—- —
15
~16 - -
|
74—
-18 ] ] - dark grey, more silty
-19 - — 300
~20 - . 23
CLAY SHALE - dark brown to black, silty, Kl hardness, coal part-
d icles, damp, fissile fabric Va
COAL - black, brittle, K5 hardness, highly fractured,
1 blocky (10 mm)
224 |l o L L e - —
23 CLAY SHALE - medium grey, silty, K2 hardness, coal pockets, dry to \
damp, brecciated
- 24 >500
a5 - light grey sandstone and siltstone inclusions, K2
] hardness, brecciated 42
-25—
—-27 T e e et i e e e e e ek — e — ——— — —]
— COAL
-28 — - black, highly fractured (10 mm), powdery
~29 ]
0

-1




Project_ GRIERSON HILL Hole No. 80-9 Log Type _Overburden/Rock core
- STABILIZATION STUDY Surface Elevation _ 652-7 m (C1TY) oo gize 50 mm
Location__ EDMONTON Completion Depth_28.5 m Drilling Contractor __Mobile Auger
ALBERTA Date Drilled August 5, 1980 Drilling Method _B61 Hollow Stem/
Project Number_ 106-2672 Logged By —_RRH {field); (1ab) Wireline Coring
- = g g e 3 é; :'E 2 ¥
Depth . . 3l >| 58 ¢E =3 ¥ g3
‘ p Lithologic Soil Description ‘é’g 5 ;t: £E 52 o L8
e Units | E| o2 | 22 | Fz | 2F | E:e5°
A 5| al 82 | 78 ez 28
ft.] m, © 2 I3
04 | COAL - black, highly fractured (10 mm), powdery . 23.3
L a1-f
_32;. - ———1—— = = = = = = == = = = = - -_
10
- 33 SANDSTONE - Iight.: grey, fine grair_led, uniform, K1 hardness, coal
— particles, brown vertical streaks, damp, homogeneous
fabri 28 |19.0
- aad ] abric
—35— —
56 1 - (high resistance to drilling)
_| cLay sHALE
| 7]
|-384 — - dark grey, silty, <Kl hardness, clay-like, damp,
- pieces of timber 16 |26.1
- 391 12
" COAL - black, K5 to Ké hardness, wet, fractured, blocky
i T I _
- 42+ ]
13
- dark brown, silty, K2 hardness, fine horizontal bed-
ding, occasional sandstone and softened shate (clay-
like) layers 30.3 >500
- light grey-green BENTONITE layer (50mm), soft, damp 38 29.6
- K3 bhardness, coal stringers gTART ROCK CORING 100mmp ==~
_\CQAL, _ :7blakcl;, Ké hardbn]essk : - - fissile fabric A 135 93 7
- dar rown to black, silt - T h ntal 2170
: _| CLAYSHALE hardness, carbhonacedus, d¥)’l tg Erg;itured, ‘ne horizonta 70
damp edding 2?(5)
—47 - slightly fractured, fine hori-
_ - dark grey-brown zontal bedding %gg
— 48 - SILTSTONE layer (300mm), light 0
. grey, K7 hardness, indurated - fractured 5
p ._ﬁ R (L R I , 1.1 50
- dark grey-brown, K3 hardness I L B A
_s0-] | SANDSTONE - {]:jght to_medium greya silty, - slightly fractured to massive,
ine grained, K3 hardness, coal homogeneous fabric 9.7
n stringers, occasional SILTSTONE : 210 [ 100 90
i 514 ] layers (1060 to 300mm), fine 1025
2 CLAY SHALE laminations, dry to 55
1 dam 0
5216 | | P 11.3 8
“ o B - CLAY SHALE layer (300 mm), dark
— brown-grey, silty, K3 hardness, | - fractured, fine horizontal
—54 | dry bedding
1220 99 99
—55 17 1 - SANDSTONE, K3 to Kb hardness - massive, homogeneous fabric 130
ft.| m. Lithologic ‘ Moisture Core
D .. Recovery RQD
Depth Units escription Structural Features CO(,;/:;... L(’e“ng‘('h o oy
ey - X
4 EBA Engincering Consultants (td. L Drawing No. __ 8-10 Sheet _2 _ of _4
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Project ._GRIERSON HILL STABILIZATION STUDY Project No. __106-2672 Hole No._80-9 Depth Interval__!7-0-27.0 o
Depth Lithologic Moisture Core Recovery RQD
ipti Length o
P Units Description Structural Features CO(r;At’;:m (::\’t_:‘t) (%) (%)
-~ 56 -
-] medium to fine grained, K3 hard{- slightly fractured, homogeneous
_57-| ness, coal particles fabric
11.
— light grey, K6 hardness, indur- 3
~s8-f | ated, dry
-s0-| 2] . i 330 | 97 | 92
140
—60-1 | K3 I;al;dr;ess, llght brown hori= 1} slightly fractured to massive, 690
zonta enses, damp horizontal bedding 100
-61-| 65
b 12.5
-62-| 19 _| |- medium to fine grained, Kb L
hardness, coal stringers ) e & )
-63-( ] light grey, medium grained, - massive, horizontal bedding
— dark brown-grey clay shale
—64- laminationsg Y Y 1280 93 93
e light brown siltstone pocket,
120 K4 to K5 hardness, indurated L o
_55_1 | light grey, medium to fine 11.6
grained, K3 hardness, damp
—67— ]
-68— ] .
{ 21 medium grey ;ﬁrﬂassnve 645 103 94
-89 512 o
1 medium brown siltstone layer, . 125
-70~[ (50mm), Ké to K7 hardness, in- 2.2 g5
] durated N A 4o
-71- fine to medium grained, K3 hardq - fractured
b -1 ness
72| 22 — -
CLAY SHALE, dark brown to black) - fractured, block microstruc- 95 103 80
_ _ — K3 to K5 hardness, carbonaceous ture, 100 to 200 mm layers 11.8 20
[a I with layers of COAL, black, 45
| highly fractured, (5mm) and 90
~74— SILTSTONE, medium grey, silty,
indurated 70
-75—-| 23 light grey, silty, fine grained - massive, homogeneous fabric 1.3 785
| ] Kh to K5 hardness 305
—78- CLAY SHALE lens (10mm)
S 1075 94 86
~ coal stringers 105
-78—- 0
24 14.9 Zr S
| B - 3 A —
ki - dark brown-grey, siity, K3 to - fractured, blocky microstruc- | 1.7
| K4 hardness, coal particles, ture (5mm)
-80— dry
o | dark brown to black, K5 hard-
A B ness, carbonaceous, dr
25 ’ Y 13.7 | 25 89 72
-82-f ~ | R 40 I
— black, K6 hardness - fissile fabric (10mm layers) 13.2 80
-83- _] dark brown to black, carbonace-| - massive, fine horizontal bed- 150
ous ; 100
-ga-| COAL lens (25mm) ding 90
— medium to dark grey, K3 hardness 16.9 735
|_g5-| 26 | slightly bentonitic o 22.0 ) . N
e | coal stringers - massive 970 79 ‘ 71
- SILTSTONE layer (100mm) 65
oo | . 19.0 | 40
8 dark brown-grey, silty, K3 to
| K4 hardness
-88~| 57 18.5
A .
EBA Engincering Consultants Wtd. L Drawing No.__ B-10 Sheet 3 of 4




Project ___GRIERSON HILL STABILIZATION STUDY Project No, __106-2672 Hole No, .80-9 Depth Interval 27:0-28.5 m
Depth Lithologic Maisture |~ Core | gocovery |  RQD
] m Units Description Structural Features c°('.!2f"‘ li:s"n's:‘t)h (%) (%)
_go] CLAY SHALE 1:2:; grey siltstone lamina- - fractured, horizontal bedding
SILTSTONE layer (150 mm), K7
90~ | hardness, indurated - extremely fractured — 5
—o1-| | (very poor recovery)
28 | - o B , V
-92- dark brownish grey, K3 to K4 - extremely fractured 33.1
— hardness
(very poor recovery) _ 0
e B SILTSTONE inclusions
0s — END OF BOREHOLE (28.5 metres)
-
e 22 B . o B
—
A
EBA Engincering Consultants Ltd. Drawing No.__ B-10 Sheet 4 of 4




Project GRIERSON HILL Hole No. 80-10 Log Type _Overburden/Rock Core
STABILIZATION STUDY Surface Elevation __653-1 m (City) Core Size —20_mm
Location__EDMONTON Completion Depth__22-0 m Drilling Contractor __Mobile Augers
i Date Drilled August 9, 1980 Drilling Method B61 Hollow stem/
Project Number_106-2672 Logged By _RRH_ {field); (1ab) Wireline coring
—c @ o= —_ "Z .® ©
. . g2l 5| 23 o 23 5% B3s_
Depth Lithologic Soil Description e 5 ;% BE 5% Sz gggg
Units EE| € 3 25 | 2% EH ;555'
i ft.]| m. o w *»= é &
=
o TOP SOIL - dark brown to black, clay pockets, damp, rootlets
L 1
1 CLAY(FILL) - dark brown, silty, some sand, stiff, pebbles to 160
| 2| 20 mm, pieces of brick and coal, organics, damp,
] cohesive
- 3 4 - black organic layers, piece of wire, damp to moist
21.7 1540
- 4 —| —
— . 190
-5 _| - extremely organic silt layers - moist, firm,
R cohesionless ! 5 [23.1
2
- 7 -
P —_. e e e e —_— e _ e — = = = = —
~ SILT (FILL)
- 8- - medium brown, sandy, organic pockets, firm to stiff,
— piece of glass, damp to moist, mainly cohesive 28.5 100
i S/
3 | sAND (TILL) - medium to dark_brown, silty, some clay, fine to
10 medium grained, compact, trace of pebbles and
1 organics, damp, mainly cohesionless 11 15.8
114 |
124
34 4 - medium brown, moist to wet, cohesionless
] 16.5 110
8 -14 -
. -15 - . B 14 116.0
£ CLAY (TILL) - dark brownish grey, silty, some sand, stiff, :
- 4 pebbles and coal specks, damp, cohesive
'-16 5
- 18 -] ]
] — - CLAY SHALE, grey and brown, silty, Kl hardness, 17.2 0
I weathered, horizontal bedding, coal specks, damp(150mn) 7. 30
6 - very stiff
~20 4 CLAY SHALE - medium grey and brown, silty, Kl hardness, massive,
Aegﬁ - damp, horizontal bedding 29 j22.3
R ] — - SANDSTONE, light grey, fine grained, damp (150 mm)
224 |
: 7
N -23 - dark grey, Kl to K3 hardness, brecciated, blocky
= — fragments (5-10 mm) 23.8
. 24 -4 . .
— - medium brown layers
-254 | 2;
_ 22 21.2
_264 8 - coal lenses o
79 T —— - - - - - - == - — - = = = — — = = ] — ‘
—{ SANDSTONE - light grey, silty, fine grained, uniform, Kl to K2
-2 __| hardness, medium grey clay laminations, brown iron
streaks, damp, massive, homogeneous fabric 17.0 D >500
~294 g
k i A . -
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Project GRIERSON HILL Hole No. 80-10 Log Type Overburden/Rock Core
STABILIZATION STUDY Surface Elevation 653.1 m (CITY) Core Size 50 mm

Location EDMONTON Completion Depth 29.0 m Drilling Contractor Mobile Augers
ALBERTA Date Drilled August 9, 1980 Drilling Method _B61 Hollow Stem/

Project Number 106—2672 Logged By RRH (fle'd), ' (Iab) Wireline Cori ng

OVERBURDEN

SAMPLING LOG

—-c @ = —_ L .®
= = 3 3 ca 3
Depth . . 22 5 23 [ =3 S E'Eﬁ——
P Lithologic Soil Description 28| 5 5¢ 2F 52 S= s5E8
Units <3| 2| 23| 2 | sz | $F | zezE
E21 51 k32 23 B 28 589
ft.| m. | » wn= § & 3]
20 SANDSTONE - dry to damp, K2 hardness
T 4o 19.0
a1
]
F 32— ]
10
- 33- - light grey and brown, thin medium grey clay lamina-
~— tions, slightly fractured, homogeneous fabric with
L 34— ] faint horizontal bedding 16.8 >500
L 35
— - K3 hardness, dry 32 (1p0mm)
1 16.9
- 36
-7 |
-~ 38 — - K1 to K2 hardness, dry to damp
] 15.2
-39 12
a0l — - thin medium grey clay shale lens (25 mm)
40 START ROCK CORING 55 |16.6
- 41— - - light grey, silty, fine grained|- slightly fractured, homogeneous| 17.6
. uniform, coal, damp fabric, coal stringers and clay
] - loss of water pressure and shale lenses @ horizontal and
T4 13 poor recovery inclined @ 30° .
P - massive, homogenous fabric
-a3- | 13.2 2730 76 58
0
~ 44 - 7 95
- 790
-a5- |
14
—46— ] —
od  Telaysmae |- medium To dark grey; sT1ty, R2 T- SiightTy Fractured, blocky — ]
47 CLAY SHALE hardness, subangular fragements micgost?:ucture (2 1’:0 5 mm}l 16.6 35 35
dry to damp
-48- | 480
—] - dark brown to black, carbonace- . bri
a0 15| ous, coal particles, dry to damp” fractured, fissile fabric
-s0-] |
| —{ CoAL - black, fragmented, K6 hardness,|- highly fractured, blocky (20mm)
L s1-| | cLaysHaLe |- medium grey, silty, KI to K3 - brecciated fabric 17.1
hardness, coal particles, damp 37 37
— - SANDSTONE (100mm), light grey,
=52 16 | ) fine grained, K1 to K2 hardness
N — - dark brownish grey, K3 hardness)- fine horizontal bedding T
thin siltstone lenses, dry to 110
sa-| damp 400
—| COAL - black, fragmented, Ké hardness
—e5-| —| - dark brownish grey, silty, K2 |- fractured, brecciated
55 3 ’ )
17 CLAY SHALE hardness, coal particles, damp |- slightly fractured, blocky
ft.| m Lithologic .
) Descripti Moisture Core Recovery rRQD
Depth Units iption Structural Features co&‘,f"‘ '?f:,?.‘;h o o
ROCK CORE LOG

"
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GRIERSON HILL

STABILIZATION STUDY

Project Project No. ]_06_'2—62_2__ Hole No.w Depth Interval 17.0-_27.0 m_
Depth Lithologic ' Moisture Core Recovery | RQD
. [} Length
P Units Description Structural Features Shtent | Lerg (%) (%)
l_ 56 - light grey sandstone pockets
e ] 12 12
R - dark brown to black, carbonace- iahtly f f 170
. 18 - ous, Kl hardness, damp to moist slightly ) racrtrured, brecciated 31.2
—59- - med.green-grey, slightly bento- | _ . -
CLAY SHALE nitic, layer (50 mm thick), K3 fractured, fissile & blocky
—60— hardness (20 mm)
- - dark brown to black, carbonaceouls 90
-61-| —] COAL - black, brittle, subangular - fractured, blocky microstruc- | 28.6 MGS 53 30
] fragments, K6 hardness, wet ture (5 mm) t,g
-62- 19 o . I e § 50
23.1 70
-63-| |
] CLAY SHALE |- dark brown to black, carbona- - massive, fissile fabric
—ead _| ceous, K2 hardness, coal !
stringers, dry
P - dark brownish grey, silty, K3
®l20) | hardness, coal specks, dry |- massive, some horizontal _ | _{ Joo | 99
! fissures B T
-66— 20.1
| - slickensided fracture plane 20
P at 45~ to horizontal 1350
— - K3 to K4 hardness, siltstone
A A - highly f t d, 2 b=
ca] inclusions Bighly Frastursd; 25 ™ swm g
| 21 (loss of water pressure)
~69=| _| INTERBEDDED |. light grey sandstone/med. grey |- massive, horizontal bedding
CLAY SHALE siltstone, K3 to K& hardness, 14.2 115
-70-1 SANDSTONE dry 75 100 86
Lo AND SILTSTONE|. nedium brown siltstone bonds, | 50
-71- K6 hardness 65
— - dark brownish grey, silty, K3 1060
22 to Kb hardness
-72-
o 15.1
- - numerous light grey sandstone - massive, blocky with fine
] — lenses & pockets horizontal bedding
. 15.0 100 100
=757 23 |
l - some sandstone & siltstone - fine horizontal bedding 1375
~78 laminations, Kh hardness - slickensided fracture planes
-
-77-1  _|
_ 8_1 ] - fractured 15.6
7% 24 |
B B - SILTSTONE layer (75 mm), K7 4o 33 24
| hardness, indurated 10
~80- - SANDSTONE layer (800 mm), light . . 75
—1 grey, silty, uniform, some - massive, homogeneous fabric 330
-8 coal specks, K5 hardness, dry,
{28 medium to dark grey clay shale | - B
-82— laminations X j 14.7
— - massive, homogeneous fabric,
_a3-| | some vertical fissures
100 100
_ead T - blocky microstructure (25 mm) 4.5
_gs| 28] - dark brown to_black, e 1370 | S
carbonaceous, Kb hardness
86 | 80
—1 COAL - black, K6 hardness(poor recovery)- highly fractured, blocky 130 46 29
-87-| —] SANDSTONE - light to medium grey, silty, - Cet f P
] uniform, K& hardness, some massive, homogeneous fabric 13.1 100 100
-88-| 27 clay shale laminations
A .
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Project __GRIERSON HILL STABILIZATION STUDY Project No. 106-2682 Hole No._80-10 Depth Interval 27.0 - 29.0m
Depth Lithologic D L St IF I\(I:Ioislure LC°’°h Recovery RQD
tent t! o,
] m Units escription ructural Features onten engtl At 58]
SANDSTONE medium grained, K3 hardness, - massive, homogeneous fabric 9.8
—- 89+ T coal specks
] 100 100
Rl 1360
-91-[
28
~ 92~ CLAY SHALE dark brown-grey, silty, K4 to _ .
— K5 hardness, coal specks, fractured to massive 12.6 ;gg 68 57
—~93- siltstone inclusions 82
—9a- N dark brown to black, carbona- 12.3 Igg
| 29 ceous 230
~95-
— END OF BOREHOLE (29.0 metres)
-96- _|
A
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Project _GRIERSON HILL Hole No. —80-11A Log Type Overburden/Rock Core
STABILIZATION STUDY Surface Elevation 656-5 m (City) Core Size _50 MM
‘ Location__ EDMONTON Completion Depth_20.7 m Drilling Contractor Mobile Augers
’ ALBERTA Date Drifled ____August 27, 1980 Drilling Method _B61 Hollow Stem/
Project Number___106-2672 Logged By _RRH_ (field); (1ab) Wireline Coring
5| &1 33 s % | <& | g
Depth . . 32| &1 23 o z3 g% 32c_
P Lithologic Soil Description 28 5 ;:: 2% 5Z Sz §§§§
Units ii H ';_é 25 | 2% Eg 2es=
ft.y m. o| & %2 o 3 & S
GRAVEL - dark brown, sandy, silty, pebbles to 35 mm, damp to
-, -] moist, cohesionless
—| CLAY (FILL) - medium brown, black organic pockets, silty, very
P - stiff, trace of rootlets, medium plasticity, damp, 200
- cohesive
- 2 4
| s —
_ | cLay (FiLL) - dark brown-grey, silty, hard, sand pockets, pebbles, 13.3 480
L & - TILL coal specks, oxide stains, damp, cohesive °
— - pieces of brick, firm
I 5 | 14.6
6
2
-7+ |
-8 | ) - SILT, (600 mm thick), medium brown-black, some clay
— and sand, very stiff, organics, trace of pebbles, 19.4 280
9 _] damp, mainly cohesive .
3
10 - dark greyish brown, stiff, some organics, rootlets,
., ] damp cohesive 8 181
SrE
3 4 - black organic seams, pebbles to 10 mm
- SILT, (75mm thick), brown, very fine grained, damp,
—] mainly cohesionless 28.0 180
- 14 — T T n - n —
—| CLAY (FILL) - :Z?é:m greyish brown, silty, stiff, high plasticity, 25.7 1o
157 - brown-grey, mottled, stiff, medium to high plasticity,
| 6] 5- damp to moist 10 33.7
L 74 —
18 | - medium to dark brown, very silty, sandy, stiff, pieceq
of shells and glass, organics, damp to moist, mainly 22.3 170
F19q4 cohesive
& 19.9 230
- j F204 | - brown and grey, black organic silt pockets
: L] 24 19.6
“-. -22~ —
7
23 - grey and black, silty, sandy, very stiff, pieces of
— coal, glass and bricks, calcareous, damp, mainly
244 | cohesive 21.1 320
—1 CLAY(TILL) - dark brownish grey, silt).l, hard, sand pockc_ats, trace
25 of pebbles and coal particles, damp, cohesive 0
— 33 |20.7
L 26 8
27 -{
- 28 . "
COAL - black, brittle, highly fractured, Kb hardness,
29 powdery, to blocky, (100 mm} : 28.0
<Y1 9
g A .
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Project GRIERSON HILL Hole No. __80-11A Log Type ___Overburden/Rock Core
STABILIZATION STUDY Surface Elevation 656.5 m (CITY)  core Size 50 mm
Location EDMONTON Completion Depth___20.7 m Drilling Contractor Mobile Augers
ALBERTA Date Drilled August 27, 1980 Drilling Method __B61 Hollow Stem/
Project Number__ 106-2672 Logged By RRH__ (field); (1ab) Wireline Coring
=<c| g o= - "2 .3 "
Depth . . g2l 2| 28 | 8 | =3 §% | 3zs_
- Lithologic Soil Description 25| 5 ;t: 2z | 5% | 3= §§§§
Units Ti| | £3 | 25| &z | 3E | £
ft.| m ol @} 8= © O o
- thin dark brown carbonaceous layer (75 mm)
- 30 CLAYSHALE | nedium to dark grey, silty, K3 Kardness massive, 60
| homogeneous fabric, dry 225mm) 17.5
-32{ _|
10
— 331 - coal stringers, some brecciated zones - 25 mm thick, 15.2
] K1 to K3 hardness @ 50 :
31 100mm
_35_ ]
| 56 4 11
N I I
COAL
—-38-4 — - black, brittle, highly fractured, K6 hardness, powdery
| to blocky, (max 10mm)
-39 12 54 | 44.5
AR
-40- ]
-4 - - - - -\ -"-"""""-"—"-—-"—-="""——— == = = =
— CLAY SHALE
- medium to dark grey, silty, Kl to K3 hardness, mas-
- 42 13_' sive, brecciated, damp to moist
-434 |
- SANDSTONE, Jlight grey, silty, fine grained, friable
O - SANDSTONE coal strlngerg mgss¥ve, ho%ogeneoug fabri¢ (150 mm] 21.3
] - light grey, silt K2 hardness, clay shale laminations
- a5 - S0 5T%Y. °'STAAT Rock CoRing © o7 18.6
M [ - Kl to K2 hardness, “coal partlc}e,— masswe homogeneous fabrlc, B )
- 46 I coal seams and clay shale horizontal bedding 9.7
— Taminations
-a7-4 _| 77 72
- 48 sHALE [ dark grey, silty, K3 hardness - massive, irregular to blocky
_| CLay coal specks, dry ’ microstructure (5 to 10 mm) 18.8 980
49 15_| o - dark brownish grey, Kl to K3 R 80
hardness, damp - slightly fractured, brecciated U AR
] 75
~ 50 -1 r SANDSTONE, light grey, sil
—] hardness, sxl%stoge Zeams ¥§mm§ 17.6 ]5g 82 58
-514 — - dark grey, K3 hardness, coal . . i
’ f 2. - massive, homogeneous fabric, i
— ?;,;:Qg‘éfsnshOr'z°"ta' siltstone slickensided fracture planes 70
~52- 16 r SILTSTONE, light brown, K7 hard-|{ fractured
1 ness (50 mm) DR -
s34 — 0 0
(No recovery - 16.35 to 16.65 m |ost all water pressured and
. —] no resistance to coring - possilble void, mine working?)
—55- —
17
ft. | m. i i i Cor
L|tho_log|c Description Structural Features Comont | Lonath Reto™™ | Rap
Depth Units (%) (mm)
- N
EBA Engincering Consultants Wtd. La— Drawing No. _B-12(a) Sheet 2 __of _3




Project GRIERSON HILL STABILIZATION STUDY Project No. 106-2672 Hole No, _80-11A_ Depth Interval ! 7-0-20.7 m
Depth Lithologic D L. s I\ F Moisture Core Recovery RQD
el m Units escription tructural Features Co(r‘:/:;.-nt Length %) o
-56- |
-s7+ ] 0 28 20
- dark brown to black, silty, 2
_sg- carbonaceous, K5 hardness, coal |- fractured, homogeneous to 60
mﬁ lenses i fissile fabric 15.9 :(7)8
—se-| | dark grey, Kl to K3 hardness - brecciated zone (50 mm)
] K3 hardness, siltstone lamina- . . .
: - Sllghtlg fractured, fine hori-
U tions zontal bedding
fractured zone - extremely fractured, angular 72 70
- and subangular fragments (2 to 30
-61- K3 hardness 5mm), brecciated materjal
] = brecciated zone (50 mm 160
ez 12 O - slickensided along fracture 135
dark brown to black, silty, K3 planes 19.2 205
- to K4 hardness, carbonaceous
-63 - COAL, poor recovery 275
— dark grey, silty, K3 to K4 hard-| - massive, irregular blocky 185
ness i
-64-| dark brownish grey, coal streaks microstructure (2 to 5 mm)
-65f 20 | SILTSTONE, medium grey, K3 hard- 77 74
ness, clay shale Taminations, |~ massive, homogeneous with fine| ~— [ | |~ "~
e coal streaks (400 mm) horizontal bedding 17.7
=] dark brownish grey, K3 to K& k0
-e7-  _| hardness - massive, blocky microstructure 325
thin 1light grey sandstone (5 to 10mm), fine horizontal 695
-68-| 1 Tenses bedding
21 END_OF BOREHOLE (20.7 meftres) -
-69- _|
-704 |
} —
714 _|
-724 7]
-7134 |
-7a4 ]
A~
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Project GRIERSON HILL Hole No. 80-118B Log Type _Rock Core
STABILIZATION STUDY Surface Elevation 656.5 m Core Size 75 mm
Location__ EDMONTON Completion Depth 34.7 m Drilling Contractor Garrity & Baker
ALBERTA Date Drilled September 10, 1980 Drilling Method Cyclone - Wireline
Project Number___106-2672 Logged By RRH___ (field); (1ab)
Depth Lithologic Moisture Core Recovery RQD
s e C L. h
]l m Units Description Structural Features 0(";;"" ('e;"g") (%) %)
- 0 - 24.0 metres - This portion of
=571 _| Borehole 80-11B
not logged. - See
-58- ] Borehole 80-11A
-so-{18 | o } . e . B )
- 60— -
-61+4 |
e T B o N
-634 _|
- 64 ]
—65— —
20
— 66 CLAY SHALE |- dark grey, silty, KI to K3 hard-{- slightly factured
ness, damp to moist
-67— —
- dark brownish grey, K3 hardness, . . . 55 5
—eod — light grey, sandstone pockets, - massive, some sllckens!ded 100
] siltstone bands fracture planes at various 400
21 angles
_| 50
-70- 200
BENTONITE - (100mm),light greyish green, Kl hardness, coal streaks
A - dark brown to black, carbonace- |~ massive, homogeneous to
_ CLAY SHALE ous, K3toKhk hardness, coal lense fissi]e’fabrig
~72 2_2___‘,COAL - P(‘gggmg]’):&black, fractured, Ké - fractured, blocky (125[“"\)
- thin carbonaceous zone
-734 —1 CLAYSHALE - greenish grey, bentonitic, K3 . R 610 97 81
to K4 hardness - massive, homogeneous fabric 90
I - SILTSTONE, (300mm), medium grey, 50
7 — g;gz&z* Kk to K5 hardness, coal |- massive, blocky microstructure 260
—754 - SANDSTONE (450mm), 1ight grey, . i 1.(5)
23 silty, fine grained, K4 hardness|- massive, homogeneous fabric 7
60
- dark brownish grey, silty, Kk to 50
—rd K5 hardness, thin coal lenses - massive, blocky microstructure 270
— 700
-78~ _| 110
24 - dark grey, light grey sandstone |- horizontal bedding 160
~79-] | laminations
-80~f — - K1 to K3 hardness - brecciated zone (150 mm)
-g1-| | - fractured, blocky microstruc-
— ture, slickensided fracture 100 98
-g2-| 25 - SILTSTONE, (ZZme),rdarkfgreyish -.massive,_homogeneousfabric ..} N SR P
brown, K5 to Kb hardness 70
] - SANDSTONE, (75 mm), light grey, : . 115
— 83— silty, fine grained - homogeneous fabric 242
- dark brownish grey, Kb to K5 - massive, homogeneous fabric, 1320
84— hardness fissures at various angles 585
~gs5-| | F Kl to K3 hardness, siltstone - brecciated zone 130
26 inclusions
o~ . -
EBA Enginecering Consultants td. Lm— Drawing No.___ B-12(b) Sheet | of 2




Project FESTIVAL PARK Project No. _106-2672 || Hole No._80-118 | | Depth Interval 26.0-34.7 m
Depth Lithologic o s VE l\éloistur: Lc«::eh Recovery RQD
el m Units Description tructural Features onten Lengd (%) (%)
86 - sandstone lenses, fine grained - horizontal bedding
7 - slickensided fracture planes at
a7 - iS" to horizontal
71| sanpston - light grey, silty, K4 hardness,
STONE fine grained, Sl¥tstone bands, | - massive, homogeneous fabric
a8 — coal streaks
27 | o _
~ 89—
% _ 73 65
- - SILTSTONE, dark brown, clayey,
— K4 to K5 hardness, carbonaceous,| - massive, homogeneous fabric
X 75
- 91— ] coal particles (300mm) 1070
28 | \NTERBEDDED |- dark brown,slightly carbonaceous 70
— 92 CLAY, SHALE clay shale, K& to K5 hardness : T T - 120 -
—| AND - light grey sandstone, Kk hard-
~931 _| SANDSTONE ness
- dark grey clay shale, Kk hard-
| ness
- 94 - light grey sandstone
7 - dark brown clay shale - slightly brecciated
—g5- 29 |- 1ight grey sandstone N 145 100 90
4o
P 100
] 4o
—g7-| | 55
- dark brownish grey, K4 to K5 - fractured, homogeneous, 105
—ggd .. hardness slightly blocky microstructure 185
30 60
1115 w
—99— —
-100 7]
10 - SJLTSTONE, (75mm), 1ight brown,
31| hardnesds, well indurated - fractured oo .
-102| _| craysHatLe - gigk brown, slightly carbonace=- . . 110 T hdd
- greenish brown, slightly benton-| ~ Massive, irregular, blocky 90
103 itic, thin bentonité seams 2 to5mm) 140
L COAL - b\ac.:k, brittle, Kb harc.jness : - fractured, blocky — 185
1044 | cLAYSsHALE |- medium to dark grey, silty, K 55
104 — to K5 hardness, coal specks - fractured, blocky microstruct- 100
105 32 ure (5 to 15mm) 215
- SILTSTONE, (150mm), 1ight brown, | - fractured, irregular 60 T
— K6 hardness 95
-106 - - SANDSTONE, (450mm), 1ight grey, 185
] K4 hardness, fine to medium . h fabri
ord grained, coal stringers - massive, homogeneous fabric 230
- medium to dark grey, silty, Kk 525
;| to K5 hardness - massive, irregular, block
-108 33 | rm',crostfggturg ’ Y
71997 - thin light grey sandstone - massive, blocky microstructure
] lenses, coal stringers (10-20mm) with horizontal
1104 _| bedding
1114 - medium grey, slightly bentoni-
34 | tic, K3 hardness, sandstone seams (100mm) 4 4
- medium to dark grey, K& to K5 B Al et
12— hardness, coal pockets
- thin light brown siltstone lens, 1595
L1134 K7 hardness, calcareous . B
- dark grey, silty, K5 hardness, - massive, blocky, microstruc- L
- coal specks ture 5
F114 END OF BOREHOLE ([34.7 metres)
8{ ._
-115— I B
36 M
A -
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Project

GRIERSON HILL

Hole No. 80-12

STABILIZATION STUDY Surface Elevation _658.2 m (City)

Core Size

Location

EDMONTON

Completion Depth 37.0m

ALBERTA

Date Drilled _August 25, 1980

Project Number

106-2672 Logged By RRH __ {field); (1ab)

Overburden/Rock Core

50_mm

Drilling Contractor _Mobile Augers

Drilling Method _B61 Hollow Stem/

Wireline Coring

OVERBURDEN SAMPLING

@

-c © © = - o i ©
= = S E ca >
Depth . . 32 Sl 28 o X 23 5% Bic_
p Lithologic Soil Description 3ila| 29| 83 | 3E | 5z | £if
Units T2l | £5 | 35| 22| 5| EgsT
ft.] m. Qo] @ | &2 o ] o 3
B GRAVEL - gg%ggg%m,sﬂty, sandy, pebbles, wet, cohesionliess,
- 1 CLAY (FILL) - medium to dark brown, silty, organic pockets, 180
] stiff, pebbles, pieces of brick, cohesive
. 2 ] 4 e - e = - = —_— e —_— — — = = = = = = — - e
SAND (FILL) - medium brown, silty, clay pockets, fine grained,
I organic streaks, mainly cohesionless, permeable
16.3
L 44—
[~ 57 " " " T
1 CcLAY (FILL) -~ brown-grey, silty, clay shale inclusions, firm,
I R thin bentonite seams, sand pockets, damp to moist, 7 127.9
2 mainly cohesive
N
- 8- - dark brown, silt pockets, stiff, pebbles to 20 mm,
- coal particles, wood fibres, organic seams, damp 24.2 2540
-0
a3 241 110
107 ] - medium brown, stiff, high plasticity, moist,
cohesive
e 8 |33.1
-12-4 ]
13- 4 medum—brewn—qrey—coarse—grained—sand—tenses;
] pebbles to 10mm, rootlets, mainly cohesive 35.8 120
14
l-15 <] ]
L 16 - 5_ 8 |28.4
e T e
—{ cLAY TILL - medium brown and grey, very sandy, silty, very stiff,
- 18 (FILL) pebbles, coal particles, damp, mainly cohesive
27.3 210
19+ - black, organic silt lens(75 mm), piece of leather,
6 damp
20 -
CLAY (FILL) - medium brown with grey streaks, silty, stiff, high
21 — plasticity, moist, cohesive 11 31.7
224 |
17
-23 - siltier, very stiff, oxide stains, damp to moist
-2 | 31.2 240
~25 - thin medium brown silt lenses(50 mm), damp to moist, 13 | 25.3
] mainly cohesionless
-264 8
-27d .
"8 — - SAND TILL (300 mm), medium brown, silty, fine grained
] pebbles and coal specks, damp, cohesionless ) 11.3 480
=299 o - CLAY TILL, dark greyish brown, silty, hard, damp

EBA Engincering Consultants Wtd. Drawing No.
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Project _GRIERSON HILL Hole No. 80-12 Log Type _Overburden/Rock Core
STABILIZATION STUDY Surface Elevation __658.2 m Core Size — 50 _mm
.a Location___EDMONTON Completion Depth ___37.0 m Drilling Contractor _Mobile Augers
3 ;
ALBERTA Date Drifled__August 25, 1980 Drilling Method _B61_Hollow
Project Number 106-2672 Logged By _RRH_ (field); (lab) Wireline Coring
«‘r —
A 3 3 £ ed 3
. . 32 S 23 @8 =3 S % F TN
Depth Lithologic Soil Description R ;“\3 ZE ?‘é 5z §§§§
Units ta|E| -2 | 25| B | 85 | Eea
55| & 52 o @ o = 28
e ft.i m : &
o *3 . .
. CLAY SHALE - brown-grey, mottled, silty, very stiff, coal
particles, sand pockets, medium plasticity, moist, 18 28.6
— cohesive
- 31
324 _]
10
- 33— - SILT (200 mm), black, extremely organic, trace of
— pebbles, damp, mainly cohesive 24,0 260
-344 - medium brown, damp to moist
- 35 : - medium grey with brown streaks, very stiff 21 25.7
35 11
—-37—. T e e e e A e e e e e e e e e —— — —— - — —
— CLAY TILL
L3z | (FiLL) - medium greyish brown, silty, some sand, very stiff,
| pebbles to 15 mm, coal particles, damp, cohesive 29.7 360
Y -39 12 brown A blacl 1 d etla 3
P BFowRA—aRg-DTacK;—Some—cray—and— S+l compact;, coal
3 CINDERS TFILL] particles, pieces of wood, calcareous, wet, cohesion-
< 40~ T less, permeable 16 | 34.3
— - free water in borehole at 12.0m
-42-] ]
13
~ 43 - pieces of bricks and concrete, coal particles
7 | 25.7
- 44 - . .
-45- _ | - rock fragments, pieces of ceramics 13 30.8
46 1 CLAY (TILL) medium—brownwithgrey streaks; stTty, stiff, medium —
] : to high plasticity, coal pockets, moist, cohesive
|- 47 - .
—ag~ | (no recovery 14.0 - 16.0 m)
—40- 18
Lso- |
s1-] —
N . 16‘_
] 534 — - medium brown-grey, mottled, silty, very stiff,
] moist, cohesive
- . . |- thin wet sand pocket (25 mm) 27.6 230
-] - SILT (300 mm), grey and black, siltstone inclusions,
I - stiff, moist, mainly cohesive n 27.1
17 - organic pockets, wood fibres
/N
rs6- |
Ls7
~58 | - SILT, dark brown, very sandy, pieces of glass, wood
L 11g and ceramics, wet cohesionless Ls 4
. 59 -
A .
? EBA Engincering Consuitants \td. Drawing No. ____B-13 ~|Sheet 2 of 5




Project_ GRIERSON HILL Hole No, __80-12 l.og Type _Overburden/Rock Core
STABILIZATION STUDY Surface Elevation __658-2 m (City)  (¢gpe gize 20 ™™ -
Location__EDMONTON Completion Depth___37.0 m Drilling Contractor _Mobile Augers
ALBERTA Date Drilled __August 25, 1980 Drilling Method 861 Hollow Stem/
Project Number__106-2672 Logged By _RRH_(field); (lab) Wireline Coring
° = 2 o= - ‘:’; .® »
Depth . . 82| 5| 85| e | g3 | Fx2 | ®is_
P Lithologic Soil Description 18| s ;ti gz | 5% | %= gégg
Units g_ﬁ £ gé §§ 2 :é_%’ e
ft. o| @ @< S E [5]
- dark brown, black peat seams, pieces of wood and
60 bricks
15 | 46.8
- 62 -
- 63 - (No recovery - 18.6 m to 21.2 m)
] mh]h
_ 5
-67—
CLAY
—ss—
_69—
medium brown and grey, silty, very stiff, some sand
70 pockets, trace of pebbles, damp, cohesive
23 | 23.1
71 ] moist, high plasticity
_BW light and medium brown, silty, very stiff, high
plasticity, moist, cohesive
38.5
~74 - - - - 250
- dark greyish brown, silty, thin bentonite seams,
CLAY SHALE N . .
— K1 to K2 hardness, massive, brecciated, moist & 40 52.6
=757 COAL black, brittle, highly fractured, blocky (1-10 mm)
wet
=76 = = = e e e e e e e e e e e o e e e v - —— — ——
_| cLAY SHALE
—77
78 medium grey, silty, K3 hardness, coal specks, massive
[_ homogeneous fabric, dry to damp v 50 (150 mm)
- 79 AN 23.8
START ROCK CORING
- 80 — = —— =
medium to dark grey, silty, - massive, fissile fabric
-814 K3 hardness, coal specks, dry
K3 to K4 hardness, coal string-]|- massive, homogeneous fabric
_g2- -T2 .62 | 62
560
[~ 83 - Tight brown siltstone 15.1 200
inclusions - K6 hardness
-84 —
— 85 —|
ft. ithologi Moi Cor
Lit o 0gic Description Structural Features Content | Length Reto™™ | Rap
Depth Units (%) {mm)
AR
EBA Engincering Consuitants (td. L= Drawing No. ___B-13 Sheet_3 of _5




Project GRIERSON HILL STABILIZATION STUDY Project No. _106-2672 Hole No.M Depth Interval_27.0-36.0 m_
Depth Lithologic Moisture Core Recovery RQD
ipti C Length o
] m Units Description Structural Features opsent | Lenat (%) (%)
- dark brownish grey, silty, K3 tol- massive, homogeneous fabric
| a6 — K4 hardness, light brown silt-
stone inclusions 18.1
-87-f | _ . . 365 27 27
S/:\NDSTONE.E’ light grey, silty, - massive, homogeneous fabric
_ag - fine grained, K3 hardness, dry
27 _ .
-89 | o TsTONE - light brownish gzrey, K7 hardness |- highly fractured, homogeneous
fractured zone (75mm) at 27.1m, fabric
—g0-] — lost water pressure 13.1
- medium to dark grey, Kb hardness 3.
_o1 ] I sandstone pockets, dry - massive, homogeneous fabric 30 15
28_— 80
B e I :
] 210
-934 |
— - light gre silty, K3 to Kh - massive, homogeneous fabric
—94- SANDSTONE halg’dne(éls y1e|ne leained horizon- 9 13.3
- tal clay laminations, ¢oal
-95- 29 stringers, dry - B )
- fine to medium grained
-96- - dark brownish grey, silty, Kk - massive, blocky microstructure 950 69 69
CLAY SHALE hardness, subangular fragments ’ Y
— 97| =]0mm), siltstone inclusions,
— y 14.8
] - KE to K5 hardness
~9%87 30 7 A
-g9~ _| (No Recovery in core barrel - ful]l run of core was left in the 0 0
bottom of the borehole. Attempted to recover by overcoring
00— ] but core was washed away).
~101~ —]
il
-102- | - dark brown, silty, K3 hardness, {- slightly fractured, homogene-
carbonaceous, coal particles, ous fabric
1034 dry
- medium to dark grey, K3 to K& 90 85 71
I hardness, slightly bentonitic, - massive, homogeneous fabric 13.3 30
] siltstone inclusions
205
-105-| 32 100
- dark brownish grey, K& hardness 310
— 105
e 15.3 90
. 205
-107 -4 — - dark brown to black, silty, K5 160
] hardness, carbonaceous - massive, homogeneous to
-108 - 33 fissile fabric
N B s | s2 | 27
| h - - - 60
110 - BENTONITE | greyish green, coal stringers, high plasticity 1 15.6 65
r medium grey, silty, K3 to K& i -
l-111— CLAY SHALE hardness, slightly bentonitic, - massive, homogeneous fabric ]zg
34 coal stringers, dry o 180
112- - SANDSTONE (150mm), light gre . .
k - d ilty, K3 hardness, ?,neggrg,ned - massive, homogeneous fabric 19.1
— ry
=113~ - d?rk reyk coal patches, silt- 100
] stone_poc 0
- SILTSTONE, ESOmm) light greyish A i 505 9
F114- | brown, K7 hardness, calcareous - slightly fractured, horizontal 15,4 90
8, i 35?& grey, very silty, K3_to Kb _bedding — - |.320 A
115 hardness, dry 5
— I dark brovmish grey, Ki hardness 0
L 116 17.1 4o
116 | 7. 95
L SILTSTONE, (150mm) light greyish|{_ _y: %0
P brown, K7’hardness, coal part- 5!Ightly fractured, some PN 85
|cles fissures 870
—
ns{ 36 [~ BenTOMTE | Jj9Rt grevishyorgen; clay; lensgsi, M 353
A
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Project GRIERSON HILL STABILIZATION STUDY Project No. _106-2672 Hole No.80-12 Depth Interval____

Depth Lithologic Moisture | Core | gecovery | RQD
inti [& Length o
il m Units Description Structural Features 0(';;5"' Lengt (%) (%)

. BENTONITE |- as above Ve log

 110- CLAY SHALE |- dark brown to black, silty, K4 - mass.ive, homogeneous to fissild 250
] to K5 hardness, carbonaceous, fabric 160 97 83

coal lenses 0

L120-| | 2

- dark brownish grey, silty, K5 10.8 } 0

37— hardness, coal specks - massive, homogeneous fabric §

END OF BOREHOLE (37.0 mbtres) 25/
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e

Surface Elevation _659.0 (CITY)

Project GRIERSON HILL Hole No. .80-13
STABILIZATION STUDY
Location EDMONTON

Completion Depth__33-7 m

ALBERTA

Date Drilled__August 14-16, 1980

Project Number__106-2672

Logged By _RRH_(field); (1ab)

Log Type

Overburden/Rock Core

Core Size

50 _mm

Drilling Contractor Mobile Augers
B61 Hollow Stem/

Drilling Method

Wireline Coring

OVERBURDEN

SAMPLING

LOG

z6| & 3T F (:,; id 2
Depth . . 32|l 2| 328 o £3 §x Biz_
Lithologic Sail Description 28| 5| 35| 2z | 3% | Sz | sigz
Units 3| 2| 25| 28 | 8z | s¢ | 2ezd
gl E| v | 25 | 22 | BE | 38&
ft.|] m. 2o @ | a= © g & ©
—\_ TOP SOIL dark brown to black, organic, damp, rootlets /
L4 T SILT (FILL) dark brown, clay pockets, trace of sand, rootlets,
—] organic streaks, damp to moist, mainly cohesionless
L2d 4 o o o o e _
medium and dark brown, silty, some sand, hard,
—| GLAY TILL pebbles to 25 mm, pieces ofybrick, organic seams,
~3- ¢ | (FILL) rootlets, damp, cohesive
211 >50
- 4 4 -
— . X . >500
- 5 - medium brown, light grey sand pockets, very stiff,
] coal pieces, damp '
- — 21 16.9
2
-
81 1 dark brown, black organic bands, numerous pebbles,
- damp 26.3 210
- 9
-] medium brown, black organic silt pockets, very stiff,
o 3 | CLAY (FILL) damp to moist, cohesive 200
ad 22 | 26.2
124 T
134 4 medium brown-grey, mottled, very silty, stiff, trace _—
i of sand, damp to moist, cohesive 28.9 190
_14_
— 160
151 — very stiff, coal particles, sand pockets, some
| pebbles
L1e- ¢ 15 | 27.0
F174
— CLAY (FILL) dark greyish brown, black organic silt seams, very
18 iff 1 bb1 d 1 ks, d
TILL stiff, calcareous, pebbles and coal specks, damp,
] cohesive
194 | 18.2 250
6
20 very silty, very stiff, pebbles to 25 mm, organics,
] mainly cohesive 25
214 —
- 22
3 7
-23 dark greyish brown, black organic seams, silty,
P stiff, piece of concrete, nail, damp 18.3 300
- 25 - — .
B very stiff, pebbles to 25 mm 19 4.5
-264{ 8 —
-274
- 28 - sand pockets, organic layers, very stiff, cohesive
e — black, extremely orqganic, wood fibres, damp, mainly
29 9 SILT (FILL) cohesionless 20.9 200
-~ .
EBA Engincering Consuitants Wtd. Drawing No. __B-11 Sheet _!| _ of _!




Hole No. 80-13

Surface Elevation 659.0 m

Completion Depth 33.7m

Project GRIERSON HILL
STABILIZATION STUDY
Location EDMONTON
ALBERTA

Date Drilied August ”%"]6, 1980

Project Number

106-2672

Logged By _RRH__(field); (1ab)

Log Type Overburden/Rock Core

Core Size

50 mm

Drilling Contractor

Drilling Method

Wireline Coring

Mobile Augers

B61 Hollow Stem/

OVERBURDEN

SAMPLING

LOG

—c @ @ - . o .® ®
= S= 3 E £a >
Depth . . 32| 2| 28 e2 | 23 | &x | Bgs-
p Lithologic Soil Desctiption il 5| 3% | i 5| 3z | sigs
Units £ 8| =3 | 25| 82 | 35| E56
ft.| m. 55| 4 62 o ] o 5]
| a0 SILT (FILL) ~ coal particles, cinders, damp, cohesionless 32.3
33
| - pieces of brick
- 31
-324
10
— 33 - CINDERS, medium and dark brown, silty, angular frag-
— ments, piece of plastic, wet, cohesionless, free 36.5
_344 water in borehole at 10.0 m :
- 25 CLAY (FILL) - medium.brown, black orga'mic si}t pockets., very stiff, 16 30.6
— wood fibres, damp to moist, mainly cohesive :
- 364 n
- 37 - - - — — |- — = = = = = = = .= T o TTLEE T T T
—] - medium to dark greyish brown, silty, very stiff,
CLAY (FILL) trace of pebbles and coal specks, wood fibres, some
384 — organics, damp, cohesive
— - medium brown and grey, mottled, very silty, high 34.5 2.7
-394 12 plasticity, calcareous pockets, moist, cohesive
-404 T - thin organic seams, pieces of weathered concrete % 19 30.7
-a1- |
~427 13
43— - trace of pebbles, damp to moist
| - SILT,  (200mm), black, organic, pieces of wood and 27.7 3.1
- 44 brick, moist, mainly cohesionless
| 45| ] - medium brown and grey, very silty, very stiff, silt
14‘ lenses, pebbles to 25 mm 19 31.2
N
46
—a74 |
- - SILT, (600mm), dark grey to black, clayey, very stiff,
— organics, wood fibres, damp, mainly cohesive H”
oo 1 9 s s P Yy 28.0 2.9
- 501 - medium brown and grey, mottled, very silty, very 2 27.2
] stiff, some organics, damp, cohesive 7.
~52+4 16
— - CLAY TiLL, (200mm),medium to dark grey and brown, 21.4 2.9
-541 | silty, some sand, very stiff, piece of weathered
concrete, organic streaks, pebbles to 25 mm, damp,
[ 55 17 cohesive | 23 | 27.8 L 4
-56- |
574 |
L sg{ | - SILT, (200mm), light to medium grey, some.sand, stiff,
18 damp to moist, mainly cohesionless ”U” 1.9
A .
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Praject GRTERSON HILL Hole No. 80-13 Log Type Overburden/Rock Core
STABILIZATION STUDY Surface Elevation __659.0.m (CITY)  core Size . 50 mm
Location EDMONTON Completion Depth 33.7 m Drilling Contractor Mobi le Augers
ALBERTA Date Drilled____August 14-16, 1980 Drilling Method __B61 Hollow Stem/
Project Number 106-2672 Logged By RRH (field): (lab) Wireline Coring
’ =1 8 o= — "2 .® "
Depth . . 32l & 23 @R == §¢ T2
Lithologic Soil Description si| 5| 55| 3z | 32 | &% sgf:»;f
: 2% = 52 5z 2% 5 SEx
Units BRlE| g2 | 25| B3 | 3F | 3557
ft.| m. ol @ @2 o 5 & o
CLAY . 2.7
- SILT, (300mm), grey and black, extremely organic,
-60-| | damp, mainly cohesionless
- medium brown, silty, very stiff, high plasticity, 20 | 20.7
-61-] moist, cohesive
= 62 19
2 -63-
. :f‘ — - SILT, (100mm), medium grey, some sand, very stiff, 25.9 )
-64- trace of organics, damp to moist, mainly cohesionlesg . -7
—es- - SILT, (250mm), medium grey, black organic bands, hard)|
20 damp, cohesive 31 |23.1
~66-1 | - medium brown - as above Q
-67-] |
_6g - 7] - medium brown, grey silt lenses, very stiff, sand
. pockets, damp, cohesive
21 ””” 26.1 3.7
. ~ 69 - dark grey and black, very stiff, extremely organic
] lenses, pieces of wood, rootlets, damp
~70-]  — - dark grey and black horizontal bedding, damp, o4 |24
— cohesive .
.
22
- 72 -]
L 73 7] - PEAT, dark brown, silty, clayey, extremely organic,
— very stiff, wood fibres and rootlets, damp
74 32.0 3.0
. - SAND, light to medium brown, very silty, dense, fine
-75- 23 grained, damp, cohesionless Lo 19 L
CLAY SHALE - dark brown to black, silty, carbonaceous, K3 hard- A
764 — ness, slightly fractured, fissile fabric, dry to
—] damp
-7+ ]
8 | coaL - black, highly fractured, K5 hardness, blocky (5mm)
24 - dark_brown -_as_above ;; 42 (1 50mm)
CLAY SHALE / E 23,6
~79-1 - dark brownish grey, silty, K3 hardness, slightly
fractured START ROCK CORING
— J a0 s = ——— 2= e S S =
, _| CLAY SHALE - dark brownish grey, silty, K3
-81-] to K4 hardness, coal stringers| - massive, homogeneous fabric
= dr
25 4
-2 — 1~ W87t
| 49 49
-83-| _|
- medium to dark grey, K& hard- 670
~84—| | ness, slickensided fracture - massive, homogeneous fabric, 7
— planes at 80° to horizontal slightly fissured
| o5 26
ft.| m.| Lithologi - isure | C
rthologic Description Structural Features Comtont | Lonoth Recovery | RQD
Depth Units (%) (mm) (%)
ROCK CORE LOG
A
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o G

Project Project No. _106-2672 Hole No.___8°']3_ Depth Interval ___ _
Depth Lithologic Descrioti Structural F "(’:"’i‘“"': LC°'fh Recovery | RQD
onten' an N
il m Units escription ctural Features ot enatl (%) (%)
] 13.5
- 86— light brown siltstone pocket
- SANDSTONE (300mm), Tight grey, . . fabr 13.1
—ar-| | Kg;éng;;tyéril?g 5;”1,‘,"“’ K3 - massive, homogeneous fabric 100 100
— medium to dark grey, silty, Ki 975
88— 27 hardness N - massive, blocky 395
SILTSTONE (200mm), 1ight brown-{- massive, homogeneous micro-
—89—-| — éi?z%?&’ K6 hardness, coal structure with some fissures
—90-| |
—91-{ medium to dark grey, silty, K3 [ pi5qive, blocky microstructure 8 38 38
28 | _ to K4 hardness, coal pockets (ro-15mm)_ 1580 N
—92-1  _| SANDSTONE light grey, silty, fine to
medium grained, K5 hardness, - massive, homogeneous fabric
|- 934 grey clay shale laminations with horizontal shale lamin- 7.2 | 520
] ations
_ 94— 00 100 100
9 — coal stringers 3
o 29 | . 11.8
-96- _|
_| CLAY SHALE dark grey, silty, Ki hardness, [- massive, homogeneous fabric 71 64
—97- coal particles 95
- 0]
o 20 | 15-0| 408
dark brownish ?rey K1 to K3 - fractured, brecciated
] hardness, angular fragments,
- 99~ damp . 14,1
I K3 to Kh hardness - . .
-100-| _| dark brown to black, K4 to K5 TZ?SF:‘II:?’ blocky microstructure
hardness, carbonaceous, coal pafticles
-101-| .. | SANDSTONE :;;gzrseg;enyerZrz;;;é’ géev - massive, homogeneous fabric, 100 100
ations faint horizontal beddin
az-| clay shale laminations 9 10.3
1370
103 | K5 hardness, fine to medium - homogeneous fabric
— grained, coal specks
10.3
F104-|  —
32 66 66
Los< — | 475
SILTSTONE, medium grey wi th 120
106 — light grey streaks, very fine - fractured, horizontal bedding
rained, K3 to K& hardness, dry
- 100mm)
-107— . i
— K3 to K& hardness, fine grained
108~ 33 | e 11.5 25 21 67 |
COAL black, brittle, fragmented, K6 |- highly fractured, blocky o ~ b
— hardness, some gold streaks, | microstructure (25mm) to 30
-109—  _ wet i fissile 280
dark brown to black, Kb to K5 - — 135
110 —{ CLAY SHALE hardness, carbonaceous, coal - massive, homogeneous to fissild 240
- lenses fabric 23.6 260
-111-| 34 END OF BOREHPWIE_WV(' 3.7 metres)
35 ,
36
A
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Project GRIERSON HILL Hole No. 80-14 Log Type _Qverburden/Rock Core
STABILIZATION STUDY Surface Elevation __659.0 m (CITY)  core Size .50 mm
_“ Location EDMONTON Completion Depth 35] m Drilling Contractor Mobile Augers
o ALBERTA Date Drilled___August 6, 1980 Drilling Method __B61 _Hollow Stem/
Project Number __106-2672 Logged By RRH__ (field); (lab) Wireline Coring
—c| e o= - % .3 °
Depth . . Sl 5] 28| 2| =5 | 8% | 5=
p Lithologic Soil Description 38 P ;“\E g% 5% Sz H §§’§
Units 3| 8| 23| gt | gz | 32| 2eES
5= T an 3 = Qe =151
ft.| m. ef@y @~ 2 & ©
‘ TOP SOIL - black, organic, rootlets, damp
1 1 SILT (FILL) - medium to dark brown, some clay and sand, pieces of
— glass, coal particles, rootlets, damp, mainly
2 cohesionless
= — - medium to dark brown, silty, sandy, hard, pebbles to
- -3 1| CLAY(FILL) 20 mm, pieces of brick, damp, cohesive
15.0 >500
-ad -
— - medium to dark brown, silty, sand pockets, hard,
- ::FLlﬁZ)TILL pebbles to 25 mm, damp, cohesive >500
- medium brown, stiff, medium plasticity, damp,
~ 67 2— cohesive 11 19.6
-74 | /
-84 - dark greyish brown, stiff, low to medium plasticity,
— pieces of brick, calcareous, damp to moist, cohesive 24.6 180
- 9 -
. 3_ - sand and silt pockets, pieces of concrete 210
10~ - organic, piece of coal to 30 mm
_ 11 25.2
11 |
“ e |l ___ _
12— 4— CLAY - light to dark brown, sand lenses, stiff, medium to
; high plasticity, piece of steel, rootlets, moist,
I cohesive 27.2 290
‘ _] .
15 — 12 28.7
- 16 - 5_—
F17-]  —
-13-1 7 - light to medium brown, very silty, sand pockets, i 1
| - firm, organic silt pockets, moist, cohesive
L19-| — 32.6 80
168 .
L0 | % 11 32.0
21 ] —
-22-| |
7
- 23 - - medium brown, very silty, sandy clay pockets, stiff,
1 trace of pebbles, piece of asphalt, moist, cohesive 31.5 160
- 24 -
-25- T
i 13 33.5
-26 - 8
-274 |
g - - light to medium brown, silty, stiff, pebbles to 5 mm,
] trace of organics, moist, cohesive
—] : . } ‘l ‘ 30.3 180
~29 9
A
EBA Engincering Consultants Wtd. Drawing No. _B-15 - |Sheet _1__of _4




Project GRIERSON HILL Hole No. 80-14 Log Type __Overburden/Rock Core
B STABIL1ZATION STUDY Surface Elevation _659.0 m (CITY)  core Size 50 _mm
. Location EDMONTON Completion Depth_35.1 m Drilling Contractor _Mobile Augers
ALBERTA Date Drilled____August 6, 1980 Drilling Method _B61 Hollow Stem/
Project Number_ 106-2672 Logged By RRH__ (field); (1ab) Wireline Coring
-c @ @ = —_ ‘;’; ] @
Depth . . 321 x| 28 o3 z3 £ B2
Lithologic Soil Description 28| % ;:; i | 58 | 3z | sl
. - @ a - ; - o »
Units TI|E| &2 gé iz gé e
ft.| m of @] == g ] ©
0 | cLay -~ light to medium brown, silty, very stiff, organic
pockets 19 |28.8
-nd T
- 324 _|
10 ,
- 33 - medium brown, trace of organics, damp to moist,
cohesive
: SILT - dark grey to black, clayey, some sand, very stiff, 27.6 200
-3 organic, damp, mainly cohesive
54 | - black, sandy, clay pockets, trace of pebbles, damp 27 3.5
_ 26- 1
"1 _ciay |- medium to dark grey, silty, hard, pebbles to 25 mm, |
damp, cohesive 410
- 384 —
| - light to medium brown, grey sand pockets, very stiff,
39 15 damp, cohesive 24.8 280
- light brown, silty clay pockets, very stiff, damp, y
- 404 — cohesive 19 |24.1
“ — - greyish brown, black organic silt layers, cohesive
- 42 _ —— = == - = s e s e e e s e -
13 | CLAY(TILL) - medium to dark brown, sandy, silty, very stiff,
[ 43 pebbles to 20 mm, pieces of coal, low to medium
— plasticity, damp, cohesive
20.3 310
l-aa4
— - pebbles to 15 mm, Jow plasticity
-] 14.6
14 37
Fa4 L o o o o e e e _
CLAY SHALE |- dark brownish grey, silty, Kl to K3 hardness,
] l-ag<4 brecciated, damp
* 404 15 - dark grey to black, carbonaceous, K3 hardness, blocky m[ 25.7
- Lo | S;
«é | 4o |21.8
Fs1-] ]
: 527 18
: 5639 — - dark grey, silty, K3 hardness, grey sandstone pockets,
- ol faint horizontal bedding ”W 241 >500
. _s5- _| SANDSTONE - light grey, silty, K3 hardness, fine grained, homo-
17 geneous 52 ]6'0
| 56 - START ROCK CORING
18
A
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Project GRIERSON HILL STABILIZATION STUDY Project No. 106-2672 Hole No._80_'1_l‘._ Depth Interval 17.0-27.0 m
Depth Lithologic D L Structural F z‘"“"“’:’ Lc°":h Recovery [ RQD
onten ent
] m Units escription ctural Features ol Lenat (%) (%)
- 56 SANDSTONE - light grey, silty, K2 hardness,
— fine grained, grey clay pockets|- massive, homogeneous fabric
-57- — - medium brown soft silt lens,
| rootlets, moist 75 67 57
- 58 - 180
_ 45
—-59- L . e . . e R . PR . S . 180
—] - K2 hardness grey clay lamina- [- massive, homogeneous fabric
- 60 tion with some horizontal bedding
— - ]lght brown iron stains
- -61-| —
] 100 100
—('32J 19 |- Kk to K5 hardness, coal string-|- massive, horizontal bedding 3
ers o
- 863 - ] 895
— - SILTSTONE, light brownish grey, 325
-64 - K2 hardness, very fine grained,
T coal stringers
-65- - ligh 1ty, K2 h 555 | 91 L
(204 A,rlwe'gsf ?Tﬁé’gﬁfi’,eﬁi f:éé] ?rd - massive, homogeneous fabric
stringers, clay laminations, " with bedding planes at 20° to B A
-6+ _ siltstone inclusions horizontal
-674
- 0 0
- 68 - ]
21 -
- 69~ - light grey, Kl to K2 hardness,
1 — friable, fine grained, clay - massive
-70-] _| laminations
- CLAY SHALE (100mm), brownish . .
— - massive, blocky microstructure 87 80
_7,_| grey, K2 to K3 hardness (3-5 mm) 70
159 | 730
-72- 22 s =]
-734 |
74 _ N 26 26
_| CLAYSHALE - ﬁ::l;nz;”(s)wmsh grey, silty, K3 | massive, blocky microstructure
-754 23 (3-5 mm) 130
T 190
—76- — - brecciated zone (100 mm) 9
-77-
— - black, brittle, K6 hardness, - f t d, block <10
\_COAL wet fracture planes ractured, blocky (<10mm) /] 120 87 85
-718< _—{ cLAY SHALE - dark brownish grey, silty, K3 -~ massive, homogeneous fabric 635
‘ 24 to Kb hardness, coal particles_» with faint horizontal bedding 155, _
—79- - medium to dark grey, K4 hard- ) ) 15
] ness, slightly bentonitic, high|- massive, blocky microstructure
—go-] — plasticity
o | - 5'”3129? § Eg"'_"“r)‘e;éght brown-1_ ¢ractured irregular
: l -81-f - siltstone bands - faint horizontal bedding 22 17
{1 25 )
- 82~ B -
J - 230
Il B 75
~g4- ] - dark grey, silty, K3 to Kb - massive, horizontal to
] hardness, siltstone inclusions slightly inclined bedding
-85 26 | S R SRS S e
_ - SILTSTONE, (150mm),medium grey,
- 86| some clay and sand, K3 hardness| - massive, horizontal bedding
] coal stringers
- K4 to K5 hardness, coal lenses 810 | 100 100
-87-| | . .
- massive, homogeneous fabric 275
L — - thin coal lens (25mm), blocky with fine horizontal bedding
& ~88— 285
R 27 to powdery
A .
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GRIERSON HiLL

STABILIZATION STUDY

Project Project No. 106-2672 Hole No, 8014 Depth Interval
Depth Lithologic Moistur c :
] m Units Description Structural Features C%:'/t;n: L(:E,‘rs;:)h Ref%"y R(%)
-8+ | |NTERBEDDED light grey sandstone, silty, Kk
_| sanDsTONE hardness/medium grey siltstone |- massive, horizontal bedding
- 90 AND SILTSTONE K4 to K5 hardness
B 100 100
-914 |
28 | — . 1370
-92- - - .
— dark grey to black, carbonace-
_93d _| ous zone (75 mm)
CLAY SHALE, (150mm) brownish
—aad grey, K& to K5 hardness
- 101 101
—e54 29 | SR S - -
- thin coal lens —
_es6 ] | CLAY SHALE dark brownish grey, silty, Kb
— to K5 hardness, trace of ben- - massive, homogeneous fabric
— 97+ tonite 1380
— 98~ 30 | - some slickensided fracture
" planes— ’ R B -
e 225 4 8
- S|LTSTONE, (75mm), medium brown, 160 | 9 2
-100- K‘ hardness § 75
T| SANDSTONE l!ght grey, silty, K5 hardness,|_ massive, homogeneous fabric 125
01] - fine grained, coal lenses 80
21 fine to medium grained
620
1024 = — - — —| = — = — — = — o — —_ 4 - e — - -
1034 ]
-104- | 0
32 (no recovery below 31.1 m)
~105 ==
-106- _|
0
-107- T
-108-4 33
-100- |
-110- _|
-1 4, 0
~-112-] ]
-1134 |
-1144
35
-115 - S S
END OF BOREHOLE (35.1 metres)
A
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Project GRIERSON HILL Hole No. 80-15 Log Type Overburden/Rock Core
STABILIZATION STUDY Surface Elevation 656.3 m (CITY) Core Size 50 mm
Location___EDMONTON Completion Depth_32.3 m Drilling Contractor —Mobile Augers
ALBERTA Date Drilled__August 12-13, 1980 Drilling Method __B61 Hollow Stem/
Project Number___106-2672 Logged By _RRH_ (field); {lab) Wireline Coring
—c @ o=~ — "E . M
Depth . . 38l 51 28 o =< 5% Bl
P Lithologic Soil Description sf| 5| 35| 2z | 52| s | fifs
; 22| 3 2 s | £5 | S8k
Units TE|E| s2 | 25| 82| 83| 3557
ft.| m. o| @ &2 5] g & S
. TOPSOIL - dark brown to black, organic, rootlets, dry to damp/
-1 SILT (FILL) - dark brown, some clay and sand, piece of glass, trace
- of rootlets, damp, mainly cohesionless
-2 —
-3-1 - piece of wood T o
1 - CLAY, (100mm), medium brown-grey, silty, hard, pieces TowY 500
_a.] - of coal and bricks, rootlets, dry to damp
- SAND, (375mm), light brown, silty, pieces of coal and 8
s ] brick, rootlets, dry, cohesionless -3
-] - medium brown, silty, firm, pebbles to 5 mm, pieces of
CLAY (FILL)
L6 glass, rootlets, dry to damp, cohesive 6
12
- 74 |
- 8- - medium to dark brown, silty, sandy, very stiff
I 21.8 260
- o _|
3 250
- 10 - SAND, (450mm), dark brown, silty, some clay, pieces of
1 coal, steel and wood, trace of pebbles, dry to damp,
ST cohesionless 4 j22.0
12 |
| -
-13- 4 rrerry
- 15.7
— SAND (FILL) - dark brown, silty, fine grained, pieces of glass and
T coal, pebbles, dry to damp, cohesionless
-15- —
| 16 5— - loose 6 123.0
-17-; — e o o _
1 | cLay(FiLL)
- 18~ - SILT, (450mm), dark brown to black, organic, stiff,
| ieces of brick, damp, mainly cohesionless
ol P P 48.5 160
s - dark brown to black, silty, sandy, stiff, organics,
_20] trace of rootlets
{ - 9 ]36.8
L 21 —
22| |
1 7
- 23 - - grey pockets, very stiff, pieces of ceramics, moist,
— cohesive
| 2a] | 28.3 240
- brownish grey, very sandy, stiff, slightly organic, §
PN B piece of brick
— 7
26 8
—
- 27 -
-281 — - stiff, pieces of wood and glass, trace of rootlets
— : 36.9 180
-29-1 g - large pieces of brick
rS
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Project

GRIERSON HILL Hole No. 80-15

STABILIZATION STUDY

Surface Elevation __656.3 m (ciTy)

Location__ EDMONTON

Completion Depth_32.3 m

ALBERTA

Date Drilled___August 12-13, 1980

Project Number

106-2672

Logged By RRH__ (field); (1ab)

Log Type

Core Size

Overburden/Rock Core

50 mm

Drilling Contractor
Drilling Method
Wireline Coring

" Mobile Augers

B61

Hollow Stem/

OVERBURDEN

SAMPLING

LOG

™ -—
z5| & 8= ® 3 £& 2
Depth . . 32| = 2% o8 z3 5% 3is_
P Lithologic Soil Description 38 5 ;:: it 5% Sz §§§§
Units T3] | o2 | 2t | ¥z | 35| EgsT
5| a8 2 8 2| €5 | °8
ft.] m. 2 3
- wet cinders, pieces of coal, cohesionless .
- 30 - grey, stiff, medium plasticity, slightly organic, 10 35.4
damp to moist, cohesive .
. 31
- 324 —
L bTack ) 1
- SJL 5. ts,
- 33 N e T T L S 21 S
CLAY - medium greyish brown, silty, very stiff, pieces of 32.7 210
- 34— coal, medium to high plasticity, moist
-%1 16 | 28.1
11
—36-
. I
334 — - high plasticity )
— - brownish grey, sandy, stiff, trace of pebbles, wet 29.0 180
R = SAND,{125mm)-brownsih-grey—sitty—etayey;—medium
| graingd, wet .
-~ 40 - Brownish grey, clayey sand pockets, very stiff, 22 18.6
| medium plasticity, moist, mainly cohesive .
-a14 |
~ 21 13
L 43 - SILT, medium grey, sand lenses, stiff, wet, mainly
] cohesive 160
— - silty, very stiff, low to medium plasticity, pebbles 19.3
[~ 44 to 5mm, damp to moist, cohesive
— 270
-a54 _|
14 16
— 46
~ 47~ —‘—CI:\Y_(i‘IlI) |~ dark grey 'a—nd_bl"avn—,‘s'ﬂ ty—, Very stiff, pebbies to |
] 5mm, low to medium plasticity, damp
- 45—
.9 16 | IIHH 18.2 230
- dark brownish grey, pebbles to 2 mm
1 - numerous coal lenses 21 | 22.3
-514 —]
524 16
-534  — - dark grey, silt and sand lenses, very stiff, pebbles
] to 25 mm, low to medium plasticity, damp to moist, 18.0 230
_ 544 cohesive
55 ]
17 27
W /N
574 |
L s | - dark brownish grey, silty, hard, shale inclusions, damp m-"-l- \
18 | COAL - black, highly fractured, blocky fragments{lmm), powderly, 25.1 00
A . -
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Overburden/Rock Core

Project__ GRIERSON HILL Hole No. __80-15 Log Type
STABILIZATION STUDY Surface Elevation __656.3 m (CITY) Core Size 20 mm
Location__ EDMONTON Completion Depth__32.3 m Drilling Contractor Mobile Augers
ALBERTA Date Drilled__August 12-13, 1980 Drilling Method B61 Hollow Stem/
Project Number__106-2672 Logged By RRH__ (field); {lab) Wireline Coring
Depth _ HAHER AT
. o = < 0 e~ E x 2E ~
P Lithologic Soil Description 38| s 2% | 23 580 32| § feg
Units i E| £2 §§ gz | 3¢ Egs*
ft.| m. bl IR e z &
CLAY SHALE - medium to dark grey, silty, Kl to K2 hardness, coal
particles, massive, brecciated
-60-{ | br j21.8
-61- ]
—
-624 19
634 - interbedded sandstone layers, thin organic seams,
] massive, horizontal bedding 21.3
- 54 = i )
_| sanpstone |- 1igpt grey, si]ty, K1 hardness, fine to medium )
~65 - 20 grained, massive, homogeneous 33 19.8
~66- _|
9 T ciavsHaLe |~ mediim To Gark greys sTity, Ki to K ardness ~ T~ | T
68— - dark brown to black, Kl to K2 hardness, carbonaceous, H
21 coal lenses, fissile W 30.6
e B COAL - black, highly fractured, blocky fragments (2-5mm), K6 ><] ko
_____ __hardness, wet__ _ _ _ _ _ _ _ _ _ _ _ _ |_ 100mmp 56 . &
"7°7 1 cLAvsHALE
L7 ]
22
- medium grey, silty, Kl to K2 hardness, fractured, Z 75
brecciated, dry 125mm 17.3
START ROCK CORING )
- CLAY SHALE, medium to dark grey : -
A'NTER,BEDDEDV KT to K2 hardness, damp to r?loizf - massive, brecciated )
CLAY SHALE -
SANDSTONE . . 13.6
AND SILTSTONE |~ ﬁéygggggf’f“gh;rg?ﬁza silty, K3 _ massive, homogeneous fabric 99 99
- CLAY SHALE, dark grey, K3 hardnelss
| - SILTSTONE, medium grey, K3 hard- 17.5 | 300
IR ness 460
24 - thin slickensided clay shale lens~ massive, fractured
-79- | - light grey sandstone lenses
{ - CLAY SHALE, dark brownish grey, | _ . block .
_so_l silty, K3 to Kk hardness massive, blocky microstructure 101 101
-81- _| 14.8
25 1380
= T 13.4 R
— - thin beds of siltstone and
—g3] sandstone, K3 hardness
. . 14.0
-84 ~ SILTSTONE, medium grey, K3
] hardness, coal stringers .
o5 26 - CLAY SHALE, dark grey, K3toK4 hhrdness - massive, irregular
tt. | m. Lithologi Lo i c
thologie Description Structural Features Coment | Lenoth Reewery | ROD
Depth Units %) {mm) .
ROCK CORE LOG
A
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Project GRIERSON HILL STABILIZATION STUDY Project No. 106-2672 Hole NO.M. Depth Interval 26-@'32'3 m
Depth Lithologic Moisture Core Recover
i e Y RQD
] m Units Description Structural Features CO(r;{t,;ant 11.:’:.:::. ot pior
- thin beds of siltst d d-
_| \NTERBEDDED stg?le,eK3 to Kb hargRngT ccs>grl1 - massive, horizontal bedding 99 99
- 86 CLAY SHALE stringers s
— SANDSTONE ' 1355
-a7-| | ANDSILTSTONE SANDSTONE, light grey, KA hard- . . 13.2
] ness, medium grained, clay lam- | - massive, homogeneous fabric
-8 inations 3
CLAY SHALE - dark grey, silty, K3 to K4 hard-| - massive, homogeneous fabric
-89 ness, coal specks with some slickensided fracturg 90
planes 14.3 35 97 8
_90—- ] .
— - dark brown to black, silty, K5 |- irregular, blocky microstruct- 540
-914 hardness, carbonaceous, coal ure, massive, homogeneous 210
28 | demses B | s s
-921 | _ _ _ Loo
SANDSTONE - medium greyish brown, silty, K5 12.6
—ead hardness, fine grained, coal - massive, faint horizontal bed-
streaks ding
— - light grey, K3 to K4 hardness,
el fine to medium grained
s 22 N 91
1240
- 96 10.4
7 - numerous coal laminations
el - SILTSTONE, medium grey, K4 hard-| - massive, horizontal bedding
— ness 15.5
-98- 30 - CLAY SHALE, dark brown to black,
Ki to K5 hardness, carbonaceous,| _ ; Cor :
—esd — coal lemses massive, fissile fabric 510 95 82
_] coaL - black, brittle, Ké hardness, |- hlghlg' fractured, blocky (5 to gg
-100 -] subangular fragments 10 mm
100 | ubang g 22.8 140
- dark brown, carbonaceous zone - i i 475
101 —| CLAYSHALE |- ﬂirk gkﬁen‘:s brown bentonitic, massive, blocky microstructure
L_ to ardness —
102 — BENTONITE |~ greenish grey, K2 hardness, coal|stringers Ve
INTERBEDDED |~ %LTST%EE dgrk brownish grey, 21.1
— to ardness
103 gLﬁvs“A'—E - SANDSTONE, light grey, K3 hardnefs, : 100 97
—| SANDSTONE fine grained, bentonite bands - massive, homogeneous fabric
104 ANDSILTSTONE- CLAY SHALE, dark brownish grey, with horizontal bedding 1
silty, K4 hardness, coal part- . 25
32 icles ‘ - massive, homogeneous fabric 20.6 ko |
~105 - siltstone inclusions, Ké hard- 175
] ness, calcareous stains
-106-] _|
: END OF BOREHOLE (3p.3 metres)
_..{
A
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THURBER

APPENDIX C

Plots of Slope Inclinometer Readings



Deflection (mm)

-25 -12.5 12.5 25
0 ‘ ‘ 0
Fill
Clay
20 12
Bedrock
41 14
6 16
8L 18
100 110
Depth
M 150 J12
141 114
161 116
181 118
20 120
\ \
-25 -12.5 0 125 25

Cumulative Deflection

Direction A

Thurber Engineering Ltd.

LEGEND

Initial

1 1]

14 Sep 2011
15 Nov 2011
9 Jan 2012
18 May 2012
26 Jun 2012
19 Jul 2012
15 Aug 2012
21 Sep 2012
18 Oct 2012
21 Nov 2012
20 Dec 2012
17 Jan 2013
26 Feb 2013
20 Mar 2013
22 May 2013
21 Jun 2013
25 Sep 2013
6 Nov 2013
5 May 2014
11 Jun 2014
9 Jul 2014
18 Aug 2014

29 Sep 2014

Stick-Up 0.20 m

Ref. Elevation 627.73 m

Deflection (mm)

-10 10
0 0
Fill
Clay
20 12
Bedrock
41 14
6 16
8L 18
100 110
Depth
M 150 J12
141 114
161 116
181 118
20 120
-10 10

Incremental Deflection

Direction A

SE LRT Extension, Inclinometer SI110-4

N5934378.81 E34644.45

H:\19\5438-68C Edm. SE LRT Extension - Geotech. Inv. - Slope\lnstrument Readings\SI110-4 EDIT.gtl



Deflection (mm)

-30 -15 0 15 30
0 ‘ ‘ 0
Fill
Clay
20 12
Bedrock
41 14
6 16
8L 18
100 110
Depth
M 150 J12
141 114
161 116
181 118
20 120
\ \
-30 -15 0 15 30

Cumulative Deflection

Direction B

Thurber Engineering Ltd.

LEGEND

Initial

+—+

o o

LA

14 Sep 2011
15 Nov 2011
9 Jan 2012
18 May 2012
26 Jun 2012
19 Jul 2012
15 Aug 2012
21 Sep 2012
18 Oct 2012
21 Nov 2012
20 Dec 2012
17 Jan 2013
26 Feb 2013
20 Mar 2013
22 May 2013
21 Jun 2013
25 Sep 2013
6 Nov 2013
5 May 2014
11 Jun 2014
9 Jul 2014
18 Aug 2014

29 Sep 2014

Stick-Up 0.20 m

Ref. Elevation 627.73 m

Deflection (mm)

-30 -15 15 30
0 | ‘ 0
Fill
Clay
20 12
Bedrock
41 14
6 16
8L 18
100 110
Depth
M 150 J12
141 114
161 116
181 118
20 120
\ \
-30 -15 0 15 30

Incremental Deflection

SE LRT Extension, Inclinometer SI110-4

N5934378.81 E34644.45

H:\19\5438-68C Edm. SE LRT Extension - Geotech. Inv. - Slope\lnstrument Readings\SI110-4 EDIT.gtl

Direction B



Deflection (mm)

-25 -12.5 25
0 ‘ 0
20 42
40 14
Fill
6L 6
8L 48
10 10
Clay (Possible Fill)
12| 412
141 Clay Till 414
Depth
(m) 16F - 16
18| Bedrock 418
20L 420
221 422
24, 124
26| Bentonite Seam 126
281 28
30 \ 30
-25 -12.5 12.5 25

Cumulative Deflection

Direction A

Thurber Engineering Ltd.

LEGEND

Initial

b—>
G—9
—
B—8
b
A

]

L1111

LI1711

14 Sep 2011
22 Mar 2012
12 Apr 2012
18 May 2012
26 Jun 2012
19 Jul 2012
15 Aug 2012
21 Sep 2012
18 Oct 2012
21 Nov 2012
20 Dec 2012
17 Jan 2013
26 Feb 2013
20 Mar 2013
22 May 2013
21 Jun 2013
25 Sep 2013
6 Nov 2013
5 May 2014
11 Jun 2014
9 Jul 2014
20 Aug 2014

29 Sep 2014

Stick-Up 0.22 m

Ref. Elevation 632.43 m

-10 -5 0 5 10
0 \ Ox

20 2

40 4

Fill

6L 6

8L 8
10 10

Clay (Possible Fill)
12| 412
141 Clay Till 414
Depth

(m) 16F - 16
18| Bedrock 418
20L 420
221 422
24, 124
26| Bentonite Seam 126
281 28
30 \ \ 30

-10 -5 5 10

N5934418.85 E34644.87

Deflection (mm)

Incremental Deflection

Direction A

SE LRT Extension, Inclinometer SI110-5

H:\19\5438-68C Edm. SE LRT Extension - Geotech. Inv. - Slope\lnstrument Readings\SI10-5 EDIT.gtl



-30 -15
0 ‘ LEGEND
Initial 14 Sep 2011
2\ b—b 22 Mar 2012
©—4) 12 Apr 2012
41
Fill ¢4 18May 2012
6 B—@ 26Jun 2012
m—p 19 Jul 2012
8 w = 15 Aug 2012
21 Sep 2012
104 44 180ct 2012
Clay (Possible Fill
s~ 21 Nov 2012
121
\ 20 Dec 2012
17 Jan 2013
141 Clay Till
26 Feb 2013
Depth 0—0
m) 165 +—4 20 Mar 2013
B—@m 22 May 2013
18 Bedrock s 21 Jun 2013
25 Sep 2013
20- ., 6Nov2013
4+ 5May2014
22|
A . 11 Jun 2014
24 x— 9Jul 2014
b—> 20 Aug 2014
26| Bentonite Seam 0—4) 29 Sep 2014
Stick-Up 0.22 m
28| Ref. Elevation 632.43 m
30 |
-30 -15

Thurber Engineering Ltd.

Deflection (mm)

Cumulative Deflection

Direction B

Deflection (mm)

-30 -15 15 30
0 | ‘ 0
2L 42
41 44
Fill
6L {6
8L 18
100 {10
Clay (Possible Fill)
12| 412
141 Clay Till -14
Depth
(m) 16F - 16
18| Bedrock 418
201 120
22 422
24, {24
26| Bentonite Seam 126
28 128
30 \ \ 30
-30 -15 15 30

Incremental Deflection

Direction B

SE LRT Extension, Inclinometer SI110-5

N5934418.85 E34644.87

H:\19\5438-68C Edm. SE LRT Extension - Geotech. Inv. - Slope\lnstrument Readings\SI10-5 EDIT.gtl



Depth

(m)

Deflection (mm)

0

15

()30 Asphalt hl‘r?d Fill 0 ‘ 0
Overburden
50 15
iy
100 110
Sand and Clay Till
151 115
20 120
Bedrock
25| 125
Bentonite Seam
301 130
35, Bentonite Seams 35
40 140
45| 145
Bentonite Seam
50 \ \ 50
-30 -15 0 15 30

Cumulative Deflection

Direction A

Thurber Engineering Ltd.

Deflection (mm)

-10 5
LEGEND 0 __Asphalt and Fill o ‘ 0
Initial 14 Sep 2011 Overburden -
14 Sep 2011
50 15
4+ 280ct2011
4 15Nov 2011
19 Dec 2011
s 101 ' 110
vy 9Jan2012 Sand and Clay Till i
b—7p 18 May 2012
©—4) 26Jun 2012 150 115
4 19 Jul 2012
5—@ 15 Aug 2012
20| 120
Lo — 24 Sep 2012
Bedrock
- < 18 0ct 2012 Depth
22 Nov 2012 (m)
25| 125
~ 4 20 Dec 2012 Bentonite Seam
i—n 26 Feb 2013
/v 22 May 2013 301 130
21 Jun 2013
O—0) 6 Nov 2013
35 Bentonite Seams 35
44 5May 2014 I
B—F 11 Jun 2014
mp 9Jul 2014
40 140
18 Aug 2014
1+ 29Sep2014
Stick-Up 0.22 m 45| 145
Ref. Elevation 659.02 m
Bentonite Seam
50 \ \ 50
-10 -5 0 5 10

Incremental Deflection

Direction A

SE LRT Extension, Inclinometer S| 10-6

N5934491.68 E34660.77

H:\19\5438-68C Edm. SE LRT Extension - Geotech. Inv. - Slope\lnstrument Readings\SI110-6 EDIT.gtl



Depth

(m)

Deflection (mm)

0

15

-30 -15
0 _ Asphalt apd l;ﬂl : 0
Overburden
50 15
100 110
Sand and Clay Till 4
151 115
20 120
Bedrock
25| 125
Bentonite Seam
301 130
35| Bentonite Seams 35
40 140
45| 145
Bentonite Seam
50 \ \ 50
-30 -15 0 15 30

Cumulative Deflection

Direction B

Thurber Engineering Ltd.

LEGEND
Initial 14 Sep 2011
14 Sep 2011
28 Oct 2011
15 Nov 2011
19 Dec 2011
9 Jan 2012

18 May 2012
26 Jun 2012
19 Jul 2012

15 Aug 2012
24 Sep 2012
18 Oct 2012
22 Nov 2012
20 Dec 2012
26 Feb 2013
22 May 2013
21 Jun 2013
6 Nov 2013
5 May 2014
11 Jun 2014
9 Jul 2014

18 Aug 2014

1+ 29Sep2014
Stick-Up 0.22 m
Ref. Elevation 659.02 m

Depth

(m)

N5934491.68 E34660.77

Deflection (mm)

()30 Asphalt hl‘r?d Fill ‘ 0
Overburden
50 15
100 110
Sand and Clay Till
150 115
20| 120
Bedrock
25| 125
Bentonite Seam
301 130
35| Bentonite Seams 35
40 140
45| 145
Bentonite Seam
50 \ \ 50
-30 -15 0 15 30

Incremental Deflection

Direction B

SE LRT Extension, Inclinometer S| 10-6

H:\19\5438-68C Edm. SE LRT Extension - Geotech. Inv. - Slope\lnstrument Readings\SI110-6 EDIT.gtl



Deflection (mm)

-25 -12.5 0 12.5 25
0 ‘ ‘ 0
20 12
Fill
41 4
6 16
8L 18
Clay
100 110
121 112
Clay Till
140 114
Depth
(m) 16} 16
18] Bedrock 118
201 20
Bentonite Seam
22| 122
241 124
26| 126
28| 128
30 \ : | 30
-25 -12.5 0 12.5 25

Cumulative Deflection

Direction A

Thurber Engineering Ltd.

LEGEND

Initial

[IITLIT]T]

1]

14 Nov 2011
14 Nov 2011
24 Nov 2011
9 Jan 2012
18 May 2012
26 Jun 2012
19 Jul 2012
15 Aug 2012
21 Sep 2012
18 Oct 2012
22 May 2013
21 Jun 2013
25 Sep 2013
6 Nov 2013
9 Jul 2014
19 Aug 2014

29 Sep 2014

Stick-Up -0.20 m

Ref. Elevation 627.83 m

Deflection (mm)

-10 -5 0 5 10
0 | 0
20 |2
Fill
4 14
6L 16
8 18
Clay
10L 10
121 112
Clay Till
14| 114
Depth
(m) 16} 16
18] Bedrock i 118
20| 120
Bentonite Seam ‘
22| 1% 122
¢
{
24| ¢ o4
b
¢
{
26| ‘Eg 26
¢
@
28| (5@ |28
{
30 ! [ ! 30
-10 -5 0 5 10

N5934386.82 E34678.91

Incremental Deflection

Direction A

SE LRT Extension, Inclinometer SI 11-17

H:\19\5438-68C Edm. SE LRT Extension - Geotech. Inv. - Slope\lnstrument Readings\SI11-17 EDIT.gtl



Deflection (mm)

-30 -15 0 15 30
0 ‘ ‘ 0
20 12
Fill
41 4
6 16
8L 18
Clay
100 110
121 112
Clay Till
140 114
Depth
(m) 16} 16
18] Bedrock 118
201 20
Bentonite Seam
22| 122
241 124
26| 126
28| 128
30 \ i | 30
-30 -15 0 15 30

Cumulative Deflection

Direction B

Thurber Engineering Ltd.

LEGEND

Initial

[TITLTT]T]

)]

14 Nov 2011
14 Nov 2011
24 Nov 2011
9 Jan 2012

18 May 2012
26 Jun 2012
19 Jul 2012

15 Aug 2012
21 Sep 2012
18 Oct 2012
22 May 2013
21 Jun 2013
25 Sep 2013
6 Nov 2013
9 Jul 2014

19 Aug 2014

29 Sep 2014

Stick-Up -0.20 m

Ref. Elevation 627.83 m

Deflection (mm)

-30 -15 0 15 30
0 ‘ ‘ 0
21 12
Fill
4. 14
6 @%ig 16
:
@
8L ﬂ}@ 18
Clay 359
'
100 { 110
4
{
[
121 b 112
Clay Till [
14| g 114
Depth 253
(m) 161 i 16
18] Bedrock 118
201 20
Bentonite Seam
221 122
24| 124
26| 126
28| 128
30 | . | 30
-30 -15 0 15 30

Incremental Deflection

Direction B

SE LRT Extension, Inclinometer SI 11-17

N5934386.82 E34678.91

H:\19\5438-68C Edm. SE LRT Extension - Geotech. Inv. - Slope\lnstrument Readings\SI11-17 EDIT.gtl



Depth

(m)

Deflection (mm)

-25 -12.5 0 125 25
0 _ ‘ 0
Topsoil !
50 15
Clay (Fill)
100 110
Clay (Till)
151 115
201 120
Bedrock
251 125
301 130
351 135
401 140
45 | b | 45
-25 -12.5 0 125 25

Cumulative Deflection

Direction A

Thurber Engineering Ltd.

LEGEND

Initial 26 Mar 2014
26 Mar 2014
1 Apr 2014
5 May 2014
11 Jun 2014
9 Jul 2014
20 Aug 2014

29 Sep 2014

[I1171]

Depth

(m)

Ref. Elevation 644.51 m

SELRT, Inclinometer S114-1

AECOM

Deflection (mm)

-10 -5 0 10
0 _ 0
Topsoil
50 15
Clay (Fill)
100 110
Clay (Till)
151 115
201 120
Bedrock
251 125
301 130
350 135
401 140
45 \ 45
-10 -5 10

H:\19\5438-68C Edm. SE LRT Extension - Geotech. Inv. - Slope\lnstrument Readings\SI14-1.gtl

Incremental Deflection

Direction A



Depth

(m)

Deflection (mm)

-25 -12.5 0 125 25
0 _ ‘ 0
Topsoil !
50 15
Clay (Fill)
100 110
Clay (Till)
151 115
201 120
Bedrock
251 125
301 130
351 135
401 140
45 | b | 45
-25 -12.5 0 125 25

Cumulative Deflection

Direction B

Thurber Engineering Ltd.

LEGEND

Initial 26 Mar 2014
26 Mar 2014
1 Apr 2014
5 May 2014
11 Jun 2014
9 Jul 2014
20 Aug 2014

29 Sep 2014

LIT]1]

Depth

(m)

Ref. Elevation 644.51 m

SELRT, Inclinometer S114-1

AECOM

Deflection (mm)

-10 -5 10
0 _ 0
Topsoil
50 15
Clay (Fill)
100 110
Clay (Till)
151 115
201 120
Bedrock
251 125
301 130
350 135
401 140
45 \ 45
-10 -5 10

H:\19\5438-68C Edm. SE LRT Extension - Geotech. Inv. - Slope\lnstrument Readings\SI14-1.gtl

Incremental Deflection

Direction B



Deflection (mm)

-25 -12.5 0 12.5 25
0 ‘ 0
Topsoif
20 42
4 Clay (Fill 14
6] 16
8L 18
Clay Shale (Fil
10l Clay (Fill) 110
121 112
140 114
161 116
Depth Bedrock
(m) 18 118
201 20
22| 122
241 124
26 126
28 128
301 130
321 132
34 | | 34
-25 -12.5 0 12.5 25

Cumulative Deflection

Direction A

Thurber Engineering Ltd.

LEGEND

Initial

[I111]

Ref. Elevation 633.53 m

26 Mar 2014
26 Mar 2014
1 Apr 2014

5 May 2014
11 Jun 2014
9 Jul 2014

19 Aug 2014

29 Sep 2014

-10
0

10

121

14

16
Depth

(m) 18

201

221

24

26

28

30

321

34

-10

SELRT, Inclinometer Sl114-2

AECOM

Deflection (mm)

-5 0 5

Topsoif

Clay (Fill)

Bedrock

H:\19\5438-68C Edm. SE LRT Extension - Geotech. Inv. - Slope\lnstrument Readings\SI14-2.gtl

-5

Incremental Deflection

Direction A

10

412

14

16

18

120

122

24

26

28

30

132

34

10



Deflection (mm)

-25 -12.5 0 12.5 25
0 ‘ 0
Topsoif
20 42
4 Clay (Fill 14
6] 16
8L . 18
Clay Shale (Fill)
10l Clay (Fill) 110
121 112
140 114
161 116
Depth Bedrock
(m) 18 118
201 20
22| 122
241 124
26 126
28 128
301 130
321 132
34 | | 34
-25 -12.5 0 12.5 25

Cumulative Deflection

Direction B

Thurber Engineering Ltd.

LEGEND

Initial

[I111]

Ref. Elevation 633.53 m

26 Mar 2014
26 Mar 2014
1 Apr 2014

5 May 2014
11 Jun 2014
9 Jul 2014

19 Aug 2014

29 Sep 2014

Deflection (mm)

-10 -5 0 5 10
0 ‘ 0
Topsoif ML
A 59

2| 12

4 Clay (Fill 14

6] 16

8L . 18

Clay Shale (Fill)
10l Clay (Fill) 110
121 112
140 114
161 116
Depth Bedrock

(m) 18 118
201 20
22| 122
241 124
26| 26
28 128
301 130
32 132
34 | \ 34

-10 -5 0 5 10

SELRT, Inclinometer Sl114-2

AECOM

H:\19\5438-68C Edm. SE LRT Extension - Geotech. Inv. - Slope\lnstrument Readings\SI14-2.gtl

Incremental Deflection

Direction B
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Figures of Slope Stability Analyses



Elevation

Name: Clay Till
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 20 kPa
Phi: 25 °

Piezometric Line: 5

Name: Clay Till (Weathered)
Model: Mohr-Coulomb

Unit Weight: 18 kN/m3
Cohesion: 5 kPa

Phi: 25 °

Name: Fill and Colluvium
Model: Mohr-Coulomb
Unit Weight: 18 kN/m?3
Cohesion: 2 kPa

Phi: 23 °

Piezometric Line: 5

Name: Bentonite A and B
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 14 °

Piezometric Line: 1

Name: Bentonite Seam (Residual)
Model: Mohr-Coulomb

Unit Weight: 20 kN/m?3

Cohesion: 0 kPa

Phi: 9 °

Piezometric Line: 1

Name: Bedrock A and B
Model: Mohr-Coulomb
Unit Weight: 20 kN/m?3
Cohesion: 80 kPa

Phi: 25 °

Piezometric Line: 1

Name: Bedrock D
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 50 kPa
Phi: 25 °

Piezometric Line: 3

Name: Bedrock E
Model: Mohr-Coulomb
Unit Weight: 20 kN/m?3
Cohesion: 50 kPa
Phi: 25 °

Piezometric Line: 4

Name: Disturbed Bedrock
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 15 kPa

Phi: 25 °

Piezometric Line: 3

Piezometric Line: 5 .1'—3

Name: Bentonite Cand D Name: Bedrock C Name: Concrete Rubble/Riprap

Model: Mohr-Coulomb Model: Mohr-Coulomb Model: Mohr-Coulomb
670 — Unit Weight: 20 kN/m3 Unit Weight: 20 kN/m3 Unit Weight: 22 kN/m3
665W Cohesion: 0 kPa Cohesion: 60 kPa Cohesion: 0 kPa

Phi: 14 ° Phi: 25 ° Phi: 40 °
660F— Piezometric Line: 3 Piezometric Line: 2 Piezometric Line: 1
655k
650f— N
I R U e
saol e N TR N

. \. Existing
635 ................ Trall
630 Bentonite D Bedrock D . TN
..................................... Distrubed Bedrock
625 e ————— Ve - (Y N S
...... e Concrete Rubble
ool SO Ot 11~ A s :
Bedrock C Distrubed Bedrock —l Riprap
615 s rannsssnanas .
. . V||
Bentonite B ual) K v

610— Bedrock B A + * + [
605 Bentonite A Bentonite (residual
600—
5951 — Bedrock A
9%, I N s s s S I S I
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SECTION A-A - FIGURE D1



Elevation

Name: Clay Till
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 20 kPa
Phi: 25 °

Piezometric Line: 5

Name: Clay Till (Weathered)
Model: Mohr-Coulomb

Unit Weight: 18 kN/m?
Cohesion: 5 kPa

Phi: 25 °

Name: Fill and Colluvium
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 2 kPa

Phi: 23 °

Piezometric Line: 5

Name: Bentonite A and B
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 14 °

Piezometric Line: 1

Name: Bentonite Seam (Residual)
Model: Mohr-Coulomb

Unit Weight: 20 kN/m3

Cohesion: 0 kPa

Phi: 9°

Piezometric Line: 1

Name: Bedrock A and B
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 80 kPa

Phi: 25 °

Piezometric Line: 1

Name: Bedrock D
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 50 kPa
Phi: 25 °

Piezometric Line: 3

Name: Bedrock E
Model: Mohr-Coulomb
Unit Weight: 20 kN/m?3
Cohesion: 50 kPa
Phi: 25 °©

Piezometric Line: 4

Name: Disturbed Bedrock
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 15 kPa

Phi: 25 °

Piezometric Line: 3

: N 1.34
Piezometric Line: 5 ® Name: Concrete Rubble/Riprap
Name: Bentonite Cand D Name: Bedrock C Model: Mohr-Coulomb
Model: Mohr-Coulomb Model: Mohr-Coulomb Unit Weight: 22 kN/m3
670— Unit Weight: 20 kN/m3 Unit Weight: 20 kN/m3 Cohesion: 0 kPa
669 Cohesion: 0 kPa Cohesion: 60 kPa Phi: 40 °
Phi: 14 ° Phi: 25 ° Piezometric Line: 1
660F— Piezometric Line: 3 Piezometric Line: 2
655k Name: Access Rd Fill
ssol T\ e Model: Mohr-Coulomb
Clay Till N T N— Unit Weight: 19 kN/m3
N\ TR Cohesion: 5 kPa
640L ........................................................ Eist Phi: 25 °
XIStin .
635— Trail % Ru: 0.1
630 Bentonite D Bedrock D . — Access
................................... Distrubed Bedrock Road
625 . =16 kPa
. = sl W concrete Rubble
Bedrock C Distrubed Bedrock ’:’-: P L Riprap
615— i e .
. Yy
Bentonite B g v
610 Bedrock B AL * * * [
605 Bentonite A entonite (residual
600
5950 — Bedrock A
eI e e S s s s

0 10 20 30 40 50
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Elevation

Name: Fill and Colluvium  Name: Bentonite Seam (Residual) Name: Bedrock E

Name: Clay Till Model: Mohr-Coulomb Model: Mohr-Coulomb Name: Bedrock D Model: Mohr-Coulomb
Model: Mohr-Coulomb Unit Weight: 18 KN/me  Unit Weight: 20 kN/m Mol o o o Unit Weight: 20 kN/m?
Unit Weight: 18 kN/m? Cohesion: 2 kPa Cohesion: 0 kPa odet Viohr-=-ou om3 Cohesion: 50 kPa
Cohesion: 20 kPa Phi: 23 ° Phi: 9 ° Unit Weight: 20 kN/m Phi: 25 °
Phi: 25 ° Piezometric Line: 5 Piezometric Line: 1 Conhesuzn. S0 kPa Piezometric Line: 4
Piezometric Line: 5 P_h'- 25 o
_ Name: Bentonite A and B Name: Bedrock A and B Piezometric Line: 3 Name: Disturbed Bedrock
Name: Clay Till (Weathered)  podel: Mohr-Coulomb Model: Mohr-Coulomb Model: Mohr-Coulomb
Model: Mohr-Coulomb Unit Weight: 20 kN/m? Unit Weight: 20 kN/m? Unit Weight: 20 kN/m3
Unit Welght: 18 kN/m? Cohesion: 0 kPa Cohesion: 80 kPa Cohesion: 15 kPa
Cohesion: 5 kPa Phi: 14 ° Phi: 25 ° Phi: 25 °
Phi: 25 ° Piezometric Line: 1 Piezometric Line: 1 1.23 Piezometric Line: 3
Piezometric Line: 5 o
Name: Bentonite Cand D Name: Bedrock C Name: Concrete Rubble/Riprap
Model: Mohr-Coulomb Model: Mohr-Coulomb Model: Mohr-Coulomb
670 — Unit Weight: 20 kN/m3 Unit Weight: 20 kN/m3 Unit Weight: 22 kN/m3
665 Cohesion: 0 kPa Cohesion: 60 kPa Cohesion: 0 kPa
Phi: 14 ° Phi: 25 ° Phi: 40 °
660F— Piezometric Line: 3 Piezometric Line: 2 Piezometric Line: 1
655k, Till
............. .(\./Yeathered
6501 ClayTil \ e N
64s)—  \  \
640 e — o
Fil/Colluvium "7l Existing
6351 — Bedrock E S Trail
.............................. . ™,
30 | e o N
e Distrubed Bedrock ‘
625 s ————
...... T Concrete Rubble
620 A T PP Mecoococeccenncennnnas o M O i
Bedrock C Distrubed Bedrock ™ .:‘. —cel Riprap
615 — ot T ——— .
. . — - V|
Bentonite B Bentonite (residual) K *
610— Bedrock B Al + * + [
605 Bentonite A Bentonite (residual
600—
5951 — Bedrock A
90, I N ey s S S s I B
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Elevation

Name: Clay Till
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 20 kPa
Phi: 25 °

Piezometric Line: 5

Name: Clay Till (Weathered)

Model: Mohr-Coulomb
Unit Weight: 18 kN/m?
Cohesion: 5 kPa

Phi: 25 °

Name: Fill and Colluvium
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 2 kPa

Phi: 23 °

Piezometric Line: 5

Name: Bentonite A and B
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 14 °

Piezometric Line: 1

Name: Bentonite Seam (Residual)

Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 9 °

Piezometric Line: 1

Name: Bedrock A and B
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 80 kPa

Phi: 25 °

Piezometric Line: 1

Name: Bedrock D
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 50 kPa
Phi: 25 °

Piezometric Line: 3

Name: Bedrock E
Model: Mohr-Coulomb
Unit Weight: 20 kN/m?3
Cohesion: 50 kPa
Phi: 25 °©

Piezometric Line: 4

Name: Disturbed Bedrock
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 15 kPa

Phi: 25 °

Piezometric Line: 3

Piezometric Line: 5 01'24 Name: Concrete Rubble/Riprap
Name: Bentonite Cand D Name: Bedrock C Model: Mohr-Coulomb
Model: Mohr-Coulomb Model: Mohr-Coulomb Unit Weight: 22 kN/m3
670— Unit Weight: 20 kN/m3 Unit Weight: 20 kN/m3 Cohesion: 0 kPa
665 Cohesion: 0 kPa Cohesion: 60 kPa Phi: 40 °
Phi: 14 ° Phi: 25 ° Piezometric Line: 1
660F— Piezometric Line: 3 Piezometric Line: 2
655} Till Name: Access Rd Fill
ol TN (weathered Model: Mohr-Coulomb
Clay Till N T N— Unit Weight: 19 kN/m3
045 S O s Cohesion: 5 kPa
o0 N — o Phi: 25 °
FiliColluvium e EX'?“”% Ru: 0.1
6351— Bedrock E Trail
............................................................................... ™
630]—Bentonite D T e N \\
......................... HITTTN R
625 : . =16 kPa
s Concrete Rubble
Bedrock C Distrubed Bedrock = ’: - s L Riprap
615— i, ST .
s1o Eeme — Bemone (oS Ry 4 v v
605 Bentonite A entonite (residual
600
5950 — Bedrock A
9o e s [ [
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Elevation

Name: Clay Till
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 20 kPa

Phi:

25°

Piezometric Line: 5

Name: Clay Till (Weathered)
Model: Mohr-Coulomb

Unit Weight: 18 kN/m3
Cohesion: 5 kPa

Phi:

25°

Piezometric Line: 5

670
66

660
655
650
645
640
635
630
625
620
615
610
605
600
595
590

Name: Fill and Colluvium
Model: Mohr-Coulomb
Unit Weight: 18 kN/m?3
Cohesion: 2 kPa

Phi: 23 °

Piezometric Line: 5

Name: Bentonite A and B
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 14 °

Piezometric Line: 1

Name: Bentonite C and D
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 14 °

Name: Bentonite Seam (Residual)

Model: Mohr-Coulomb
Unit Weight: 20 kN/m?3
Cohesion: 0 kPa

Phi: 9 °

Piezometric Line: 1

Name: Bedrock A and B
Model: Mohr-Coulomb
Unit Weight: 20 kN/m?3
Cohesion: 80 kPa

Phi: 25 °

Piezometric Line: 1

Name: Bedrock C
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 60 kPa
Phi: 25 °

Name: Bedrock E
Model: Mohr-Coulomb
Unit Weight: 20 kN/m?3
Cohesion: 50 kPa
Phi: 25 °

Piezometric Line: 4

Name: Bedrock D
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 50 kPa
Phi: 25 °

Piezometric Line: 3 Name: Disturbed Bedrock

Model: Mohr-Coulomb

Unit Weight: 20 kN/m3

Cohesion: 15 kPa

Phi: 25 °

1.23Piezometric Line: 3

=2

Name: Concrete Rubble/Riprap

Model: Mohr-Coulomb

Unit Weight: 22 kN/m3

Cohesion: 0 kPa

Phi: 40 °

| Piezometric Line: 3 Piezometric Line: 2 Piezometric Line: 1
e Till

............. (weathered

Clay Till \ 77 N

FiliCollvium e Existing
| BedrockE N\ e = Trail
T — oo,
Bedrock D R,
T —— Distrubed Bedrock N Tt
Bentonit el
........ T G e “l||| Concrete Rubble
IR T T OO TP P PPPPIRR Y Beeeetttieninntteeannnnn iy e Ripra
Bedrock C Distrubed Bedrock Vllllllllllll.. prap

- Gl ™ ——— .
| Bentonite B Bentonite (residual) "v‘v‘y‘ + * + h‘

Bedrock B

Bentonite (residual

Bentonite A

Bedrock A
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Elevation

Name: Clay Till
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 20 kPa
Phi: 25 °

Piezometric Line: 5

Name: Clay Till (Weathered)
Model: Mohr-Coulomb
Unit Weight: 18 kN/m?

Name: Fill and Colluvium
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 2 kPa

Phi: 23 °

Piezometric Line: 5

Name: Bentonite A and B
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3

Name: Bentonite Seam (Residual)
Model: Mohr-Coulomb

Unit Weight: 20 kN/m3

Cohesion: 0 kPa

Phi: 9°

Piezometric Line: 1

Name: Bedrock A and B
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3

Name: Bedrock D
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 50 kPa
Phi: 25 °

Piezometric Line: 3

Name: Bedrock E
Model: Mohr-Coulomb
Unit Weight: 20 kN/m?3
Cohesion: 50 kPa
Phi: 25 °©

Piezometric Line: 4

Name: Disturbed Bedrock
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 15 kPa

‘ Cohesion: 0 kPa Cohesion: 80 kPa Phi: 25 °
Co_he5|on: 5 kPa Phi: 14 ° Phi: 25 ° Piezometric Line: 3
Phi: 25 © Piezometric Line: 1 Piezometric Line: 1 1.23
Piezometric Line: 5 ®  Name: Concrete Rubble/Riprap
Name: Bentonite Cand D Name: Bedrock C Model: Mohr-Coulomb
Model: Mohr-Coulomb Model: Mohr-Coulomb Unit Weight: 22 kN/m3
670— Unit Weight: 20 kN/m3 Unit Weight: 20 kN/m3 Cohesion: 0 kPa
6659 Cohesion: 0 kPa Cohesion: 60 kPa Phi: 40 °
Phi: 14 ° Phi: 25 ° Piezometric Line: 1
660F— Piezometric Line: 3 Piezometric Line: 2
655 = Til Name: Access Rd Fill
o (Weathered Mo.del: Mohr-Coqumb
Clay Till \ e N Unit Weight: 19 kN/m3
N\ TR Cohesion: 5 kPa
L L NG T Phi: 25 °
40— TR Y P
FillColluvium e Existing Ru: 0.1
6351— BedrockE N\ el Py Trail
630 Bentonite D . T N N— N\ Access
................................... Distrubed Bedrock BRI Road
625 : p = 16 kPa
s : i, ""lN o
Bedrock C Distrubed Bedrock : r—— - IlIllIIIIIIIIII e
615— i ,"*$
Bentonite B Bentonite (residual) Yyvy
610 Bedrock B = * * |
605 Bentonite A Bentonite (residua
600
5051 — Bedrock A
eI e e S s s s
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Elevation

Name: Clay Till
Model: Mohr-Coulomb
Unit Weight: 18 kN/m?3
Cohesion: 20 kPa
Phi: 25 °

Piezometric Line: 5

Name: Clay Till (Weathered)
Model: Mohr-Coulomb

Unit Weight: 18 kN/m?3
Cohesion: 5 kPa

Name: Fill and Colluvium
Model: Mohr-Coulomb
Unit Weight: 18 kN/m?3
Cohesion: 2 kPa

Phi: 23 ©

Piezometric Line: 5

Name: Bentonite A and B
Model: Mohr-Coulomb
Unit Weight: 20 kN/m?3
Cohesion: 0 kPa

Phi: 14 °

Name: Bentonite Seam (Residual)
Model: Mohr-Coulomb

Unit Weight: 20 kN/m3

Cohesion: 0 kPa

Phi: 9°

Piezometric Line: 1

Name: Bedrock A and B
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 80 kPa

Phi: 25 °

Name: Bedrock D

Name: Bedrock E
Model: Mohr-Coulomb
Unit Weight: 20 kN/m?3

Model: Mohr-Coulomb Cohesion: 50 kPa
Unit Weight: 20 kN/m3 Phi: 25 °

Cohesion: 50 kPa
Phi: 25 °
Piezometric Line: 3

Piezometric Line: 4

Name: Disturbed Bedrock
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 15 kPa

Phi: 25 °

Phi: 25 ° Piezometric Line: 1 Piezometric Line: 1 Piezometric Line: 3

Piezometric Line: 5 .M
670 — Name: Bentonite Cand D  Name: Bedrock C Name: Concrete Rubble/Riprap

Model: Mohr-Coulomb Model: Mohr-Coulomb Model: Mohr-Coulomb
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Unit Weight: 18 kN/m? Unit Weight: 18 kN/m3 Unit Weight: 20 kN/m3 Unit Weight: 20 kN/m® Weight: 20 kN/m?
Cohesion: 20 kPa Cohesion: 2 kPa Cohesion: 0 kPa Cohesion: 50 kPa L

) . o Cohesion: 50 kPa
Phi:25° Phi: 23 ° Phi: 9 ° Phi:25° Phi: 25 °
Piezometric Line: 5 Piezometric Line: 5 Piezometric Line: 1 Piezometric Line: 3 Piezometric Line: 4
Name: Clay Till (Weathered)  Name: Bentonite A and B Name: Bedrock A and B Name: Disturbed Bedrock
Model: l\'/loh.r-CoqumE) Model: Mohr-Coulomb Model: Mohr-Coulomb Model: Mohr-Coulomb
Unit Weight: 18 kN/m Unit Weight: 20 kN/m3 Unit Weight: 20 kN/m? Unit Weight: 20 kN/m?
Cohesion: 5 kPa Cohesion: 0 kPa Cohesion: 80 kPa Cohesion: 15 kPa
Phi:25° Phi: 14 © Phi: 25 ° Phi: 25 °
Piezometric Line: 5 Piezometric Line: 1 Piezometric Line: 1 105 Piezometric Line: 3

Name: Bentonite C and D Name: Bedrock C ® Name: Concrete Rubble/Riprap
Model: Mohr-Coulomb Mo_del: Mohr-Coqumb Model: Mohr-Coulomb

670 — Unit Weight: 20 kN/m3 Unit Weight: 20 kN/m? Unit Weight: 22 kN/m3
Cohesion: 0 kPa Cohesion: 60 kPa Cohesion: 0 kPa

665 jam Phi: 14 ° Phi: 25 ° Phi: 40 ©

Piezometric Line: 3 Piezometric Line: 2 Piezometric Line: 1

Elevation

660
655k...... Name: Access Rd Fill
6500~ Neg i Model: Mohr-Coulomb
Clay Till \ &L\ Unit Weight: 19 kN/m?
645 N TN —— Cohesion: 5 kPa
............................................................................ ... Existin Phi: 25 ©
SO R Trail 9 Piezometric Line: 1
6350 ... BedrockE = N R
630f}-Bentonite D ~— ||IIIII Access
25 P——_—_-_— T I.I. ROa% ‘
——" S p =16 kPa
| . \ - IlI||||. Concrete Rubble
Bedrock C Wi !iii'n ..\ Riprap
B { N
615 J!EEEBM ....................................... .

| Bentonite B

Bentonite (residual)

610 Bedrock B
605 : . .
Bentonite A Bentonite (residual)
600— Bedrock A
595—
oo e e e A o
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Name: Clay Till
Model: Mohr-Coulomb
Unit Weight: 18 kN/m?3
Cohesion: 20 kPa
Phi: 25 °

Piezometric Line: 5

Name: Clay Till (Weathered)

Model: Mohr-Coulomb
Unit Weight: 18 kN/m?3
Cohesion: 5 kPa

Phi: 25 °

Piezometric Line: 5

670—
665
660
655k

650[— clay Till
645—

64

Name: Fill and Colluvium
Model: Mohr-Coulomb
Unit Weight: 18 kN/m?3
Cohesion: 2 kPa

Phi: 23 °

Piezometric Line: 5

Name: Bentonite A and B
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 14 °

Piezometric Line: 1

Name: Bentonite C and D
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 14 °

Piezometric Line: 3

Name: Bentonite Seam (Residual)

Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 9°

Piezometric Line: 1

Name: Bedrock A and B

Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 80 kPa
Phi: 25 °

Piezometric Line: 1

Name: Bedrock C
Model: Mohr-Coulomb
Unit Weight: 20 kN/m?3
Cohesion: 60 kPa
Phi: 25 °

Piezometric Line: 2

635

6301-Bentonite D

Elevation

625 Bentonite C

GOl NGt

615

610l—Bentonite B

605
600—

595}
I

590

Bentonite A

Fill/Colluvium

Bedrock C

Dis

trubed Bedrock

Bedrock B

Bedrock A

Bentonite (residual)

Name: Bedrock D
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 50 kPa
Phi: 25 °

Piezometric Line: 3

Trail

Bentonite (residual)

Existing

Name: Bedrock E
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 50 kPa
Phi: 25 °

Piezometric Line: 4

Name: Disturbed Bedrock
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 15 kPa

Phi: 25 °

Piezometric Line: 3

.qﬂalrg'e: Concrete Rubble/Riprap
Model: Mohr-Coulomb
Unit Weight: 22 kN/m3
Cohesion: 0 kPa
Phi: 40 °
Piezometric Line: 1

Concrete Rubble
Riprap
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Name: Clay Till Name: Fill and Colluvium Name: Bentonite Seam (Residual) Name: Bedrock D Name: Bedrock E

Model: Mohr-Coulomb Model: Mohr-Coulomb Model: Mohr-Coulomb Model: Mohr-Coulomb Model- Mohr-Coulomb
Unit Weight: 18 kN/m? Unit Weight: 18 kN/m3 Unit Weight: 20 kN/m3 Unit Weight: 20 kN/m? Unit Weight. 20 kN/m?
Cohesion: 20 kPa Cohesion: 2 kPa Cohesion: 0 kPa Cohesion: 50 kPa 2

L oE o ) . oo Cohesion: 50 kPa
Phi: 25 Phi: 23 ° Phi: 9 ° Phi: 25 Phi- 25 °
Piezometric Line: 5 Piezometric Line: 5 Piezometric Line: 1 Piezometric Line: 3 :

Piezometric Line: 4

Name: Clay Till (Weathered) ~ Name: Bentonite A and B Name: Bedrock A and B Name: Disturbed Bedrock

Elevation

Mo'del: Mohr-Coqumb Model: Mohr-Coulomb Model: Mohr-Coulomb Model: Mohr-Coulomb
Unit Weight: 18 kN/m3 Unit Weight: 20 kN/m? Unit Weight: 20 kN/m? Unit Weight: 20 kN/m3
Co_hesmn: 5 kPa Cohesion: 0 kPa Cohesion: 80 kPa Cohesion: 15 kPa
Phi: 25 ° Phi: 14 ° Phi: 25 °© Phi: 25 °© .
Piezometric Line: 5 Piezometric Line: 1 Piezometric Line: 1 1 07Pie£ometric Line: 3
Name: Bentonite C and D Name: Bedrock C ¢ Name: Concrete Rubble/Riprap
Model: Mohr-Coulomb Model: Mohr-Coulomb Model: Mohr-Coulomb
670 — Unit Weight: 20 kN/m? Unit Weight: 20 kN/m? Unit Weight: 22 kN/m?
Cohesion: 0 kPa Cohesion: 60 kPa Cohesion: 0 kPa
665 Phi: 14 ° Phi: 25 °© Phi: 40 °
s60l— Piezometric Line: 3 Piezometric Line: 2 Piezometric Line: 1
655 Name: Access Rd Fill
650l R WP Ti Model: Mohr-Coulomb
Clay Tl N 7 N SN Unit Weight: 19 kN/m3
645 N T TN TT—— Cohesion: 5 kPa
AN N Existing ;hl': gi °
Trail u: 0.
635)-........ Bedrock £
630}-Bentonite D . -
........................... e Distrubed Bedrock el Road
625 i S— e ——— T, 6 kPa
620 7Benton|teC B Concrete Rubble
Bedrock C = N =|||||I|._ Riprap
615 TR S — "
| _Bentonite B Bentonite (residual) vy ¥ y L
610 Bedrock B
605 . . .
Bentonite A Bentonite (residual)
600f— Bedrock A
595—
soobl L 1 | | |
0O 10 20 30 40 50 60 70 80 90 100 110120130140 150160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350
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Elevation

Name: Clay Till
Model: Mohr-Coulomb
Unit Weight: 18 kN/m?3
Cohesion: 20 kPa
Phi: 25 °

Piezometric Line: 5

Name: Fill and Colluvium
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 2 kPa

Phi: 23 °

Piezometric Line: 5

Name: Clay Till (WeatheredName: Bentonite A and B

Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 5 kPa

Phi: 25 °

Piezometric Line: 5

670 —
665 —

Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 14 °

Piezometric Line: 1

660
655k
—»

650
645

635
630
625
620
615—

610}— Bentonite B

605 .
Bentonite A

600F—
595—

soollL_| |

- Q'l?i’i- i

Name: Bentonite C and D
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 14 °

Piezometric Line: 3

Name: Bentonite Seam (Residual)
Model: Mohr-Coulomb

Unit Weight: 20 kN/m3

Cohesion: 0 kPa

Phi: 9 °

Piezometric Line: 1

Name: Bedrock A and B
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 80 kPa

Phi: 25 °

Piezometric Line: 1

|~\ g

Bedrock C

Distu

Bedrock A
I I I O O

Name: Bedrock C
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 60 kPa
Phi: 25 °

Piezometric Line: 2

Name: Bedrock D

Model: Mohr-Coulomb
Unit Weight: 20 kN/m?3
Cohesion: 50 kPa

Phi: 25 ° 1.23

Piezometric Line: 3®

Existin
Trail

.......

Bentonite (Residual

Bentonite (Residual)

Name: Bedrock E
Model: Mohr-Coulomb
Unit Weight: 20 kN/m?3
Cohesion: 50 kPa
Phi: 25 °

Piezometric Line: 4

Name: Disturbed Bedrock
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 30 kPa

Phi: 25 °

Piezometric Line: 3

Name: Concrete Rubble/Riprap
Model: Mohr-Coulomb

Unit Weight: 22 kN/m3
Cohesion: 0 kPa

Phi: 40 °

Piezometric Line: 1

Concrete Rubble
Riprap
-;./ ------------------------------------ -

YVyy ¥ V¥
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Elevation

Name: Clay Till
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 20 kPa
Phi: 25 °

Piezometric Line: 5

Name: Fill and Colluvium
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 2 kPa

Phi: 23 °

Piezometric Line: 5

Name: Clay Till (WeatheredName: Bentonite A and B

Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 5 kPa

Phi: 25 °

Piezometric Line: 5

Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 14 °

Piezometric Line: 1

Name: Bentonite C and D
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 14 °

Piezometric Line: 3

Name: Bentonite Seam (Residual)
Model: Mohr-Coulomb

Unit Weight: 20 kN/m3

Cohesion: 0 kPa

Phi: 9 °

Piezometric Line: 1

Name: Bedrock A and B

Name: Bedrock C
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 60 kPa
Phi: 25 °

Piezometric Line: 2

Name: Bedrock D

Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 50 kPa

Phi: 25 ° 1.23
Piezometric Line: 3®

Name: Bedrock E
Model: Mohr-Coulomb
Unit Weight: 20 kKN/m3
Cohesion: 50 kPa
Phi: 25 °

Piezometric Line: 4

Name: Disturbed Bedrock
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 30 kPa

Phi: 25 °

Piezometric Line: 3

670 — Model: Mohr-Coulomb Name:. Concrete Rubble/Riprap
665 L— Unit Weight: 20 kN/m? Mo_del. I\./Ioh-r-CoqumE
Cohesion: 80 kPa Unit W'e|g.ht. 22 kN/m

660F— Phi: 25 ° I(D:ﬁhisoloon. 0 kPa

| : Piezometric Line: 1 I
GEE .................. Clay Till Piezometric Line: 1
650f— e i
IO I N o Name: Access Rd Fill

............................................ A EX'?’“”j Model: Mohr-Coulomb
T e W Nt Trail Unit Weight: 19 kN/m?

\F i e Cohesion: 5 kPa

635 - ~ i

.............................................................. M, Rk R4 R S o I 2 ..-. 4, Access Rd Phi: 25
630} Bentonite D TN p=16kPa  Piezometric Line: 1
S —— Bedrock D Disturbed Bedrock N |

Bentonite C S
1 o, Wi o o 1 Y L (R R N Concrete Rubble
Bedrock C psesnsec2E S 1 By S Riprap
L2181 e o o s W, OO
610l Bentonite B Bentonit iddial ARTIR IR R AR )
edrock
605 " - -
Bentonite A Bentonite (Residual)
600—
Bedrock A

595F—
P9 I N S I I I I I | O I
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Elevation

Name: Clay Till
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 20 kPa
Phi: 25 °

Piezometric Line: 5

Name: Fill and Colluvium
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 2 kPa

Phi: 23 °

Piezometric Line: 5

Name: Clay Till (WeatheredName: Bentonite A and B

Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 5 kPa

Phi: 25 °

Piezometric Line: 5

670 —
665 —

Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 14 °

Piezometric Line: 1

660

655 Clay Till

—
650
645

635
630
625
620
615
6101— Bentonite B
605 Bentonite A
600

595
I I

590

Name: Bentonite C and D
Model: Mohr-Coulomb
Unit Weight: 20 kN/m?3
Cohesion: 0 kPa

Phi: 14 °

Piezometric Line: 3

Name: Bentonite Seam (Residual)
Model: Mohr-Coulomb

Unit Weight: 20 kN/m3

Cohesion: 0 kPa

Phi: 9 °

Piezometric Line: 1 ®

Name: Bedrock A and B
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 80 kPa

Phi: 25 °

Piezometric Line: 1

Bedrock C

/4
y £

[ isturbg Bedrock

Bedrock B

Bedrock A
T S O S

Name: Bedrock C
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 60 kPa
Phi: 25 °

Piezometric Line: 2

Name: Bedrock D
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 50 kPa
Phi: 25 °

Piezometric Line: 3

Existin
Trail

nul)

iﬁh

Bentonite (Residual)

Bentonite (Residual)

N

Name: Bedrock E
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 50 kPa
Phi: 25 °

Piezometric Line: 4

Name: Disturbed Bedrock
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 30 kPa

Phi: 25 °

Piezometric Line: 3

Name: Concrete Rubble/Riprap
Model: Mohr-Coulomb

Unit Weight: 22 kN/m3
Cohesion: 0 kPa

Phi: 40 °

Piezometric Line: 1

Concrete Rubble
Riprap

cosdsectssncctssaccatsaccssascccsssscansesm
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Elevation

Name: Fill and Colluvium
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 2 kPa

Phi: 23 °

Piezometric Line: 5

Name: Clay Till
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 20 kPa
Phi: 25 °

Piezometric Line: 5

Name: Clay Till (WeatheredName: Bentonite A and B
Model: Mohr-Coulomb Model: Mohr-Coulomb
Unit Weight: 18 kN/m3 Unit Weight: 20 kN/m3
Cohesion: 5 kPa Cohesion: 0 kPa

Name: Bentonite C and D
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 14 °

Piezometric Line: 3

Name: Bentonite Seam (Residual)
Model: Mohr-Coulomb

Unit Weight: 20 kN/m3

Cohesion: 0 kPa

Phi: 9 °

Name: Bedrock C
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 60 kPa
Phi: 25 °

Piezometric Line: 2

Name: Bedrock D
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3

Name: Bedrock E
Model: Mohr-Coulomb
Unit Weight: 20 kKN/m3
Cohesion: 50 kPa
Phi: 25 °

Piezometric Line: 4

Name: Disturbed Bedrock

Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 30 kPa

Phi: 25 ° Phi: 14 ° bi ic Line: 1 1.23  Cohesion: 50 kPa Phi: 25 °
: S ; il inar iezometric Line: ® . oE o o o
Piezometric Line: 5 Piezometric Line: 1 P.hl' 25 o Piezometric Line: 3
Piezometric Line: 3
Name: Bedrock A and B )
670 — Model: Mohr-Coulomb Name:. Concrete Rubble/Riprap
665 L— Unit Weight: 20 kN/m? Mo_del. I\./Ioh-r-CoqumE
Cohesion: 80 kPa Unit W'e|g.ht. 22 kN/m
660 Phi: 25 ° Co_hesmon. 0 kPa
655 Piezometric Line: 1 Phi:40°
+ Q Piezometric Line: 1
650 NN
™ .
645 o Name: Access Rd Fill
Exgtmi Model: Mohr-Coulomb
64— B A Trail Unit Weight: 19 kN/m3
Y'”V e Cohesion: 5 kPa
635 - ~ i
1 - l oocodpodlldbod|{bofleo ... . Access Rd Phi: 25
630 N =16 kPa Piezometric Line: 1
Disturbed roc NG b
(625 |ttt - - - - - & vl e oo epeeqeeeesonafepe i "
620F— sl N e b b LD L L T N Concrete Rubble
Bedrock C sl L TN Riprap
615— NN L D T L L L L T T ettt ... eeeeenenneneeseeeaeanen
[ Bentonite B Bentonite (Residual YV gy v v v v
610 Bedrock B ( ) 0
605 ; - -
Bentonite A Bentonite (Residual)
600—
Bedrock A
595F—
e I e e e
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Elevation

Name: Clay Till Name: Fill and Colluvium ~ Name: Bentonite C and D Name: Bedrock E

Name: Bedrock C

Model: Mohr-Coulomb ~ Model: Mohr-Coulomb Model: l\'/loh.r-Coqumts) Model: Mohr-Coulomb mo_?‘\e/:; M%T'Z%‘)Ell\cl’/mg
Unit Weight: 18 kN/m3 Unit Weight: 18 kN/m3 Unit Weight: 20 kN/m Unit Weight: 20 kN/m3 nitvveight. m
Cohesion: 20 kPa Cohesion: 2 kPa Cohesion: 0 kPa Cohesion: 60 kPa Cohesion: 50 kPa

. o . o i ° . ’ Ph| 25 °
Phi: 25 Phi: 23 Phi14° Phi: 25 ° o o Line: 4
Piezometric Line: 5 Piezometric Line: 5 Piezometric Line: 3 Piezometric Line: 2 lezometric Line:
Name: Clay Till (Weathered)Name: Bentonite A and B Name: Bentonite Seam (Residual) Name: Bedrock D Name:. Disturbed Bedrock
Model: Mohr-Coulomb ~ Model: Mohr-Coulomb Model: Mohr-Coulomb Model: Mohr-Coulomb Model: Mohr-Coulomb

i iqht: i iaht: i ight: 3 s Unit Weight: 20 kN/m3
Unit Weight: 18 kN/m3 Unit Weight: 20 kN/m3 Unit Weight: 20 kN/m Unit Weight: 20 kN/m? °lg!
Cohesion: 5 kPa Cohesion: 0 kPa Cohesion: 0 kPa Cohesion: 50 kPa Cohesion: 30 kPa

i o i o i ° ’ Phi: 25 °
Phi: 25 Phi: 14 Phio® _ Phi: 25 ° 1.20P. c Line: 3
Piezometric Line: 5 Piezometric Line: 1 Piezometric Line: 1 Piezometric Line: 3 ® lezometric Line:

Name: Bedrock A and B Name: Concrete Rubble/Riprap
670— Model: Mohr-Coulomb Model: Mohr-Coulomb
665 — Unit Weight: 20 kN/m3 Unit Weight: 22 kN/m3
Cohesion: 80 kPa Cohesion: 0 kPa
660 Phi: 25 ° Phi: 40 ©
653 o Clay Till Clay Till Piezometric Line: 1 Piezometric Line: 1
650f— e eathered
645 7 .......................... Existin
N I Wi W T
635} — Bedrock E
630}— Bentonite D
.................................. BedrOCk D -
025 EETEE "l
sl S I|I Concrete Rubble
Bedrock C ~ Illllllll Riprap
6151 — !Iiiiiiiii“.n_._!!. ....................................... ;.
[ Bentonite B Bentonite (Residual T 2 2 2
610 Bedrock B ( ) 2
605 , - -
Bentonite A Bentonite (Residual)

600—
- Bedrock A
e I e e S
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Name: Clay Till
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 20 kPa
Phi: 25 °

Piezometric Line: 5

Name: Fill and Colluvium
Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 2 kPa

Phi: 23 °

Piezometric Line: 5

Name: Clay Till (WeatheredName: Bentonite A and B

Model: Mohr-Coulomb
Unit Weight: 18 kN/m3
Cohesion: 5 kPa

Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Name: Bentonite C and D

Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Phi: 14 °

Piezometric Line: 3

Name: Bentonite Seam (Residual)

Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 0 kPa

Name: Bedrock C
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 60 kPa
Phi: 25 °

Piezometric Line: 2

Name: Bedrock D
Model: Mohr-Coulomb
Unit Weight: 20 kN/m3
Cohesion: 50 kPa

Name: Bedrock E
Model: Mohr-Coulomb
Unit Weight: 20 kKN/m3
Cohesion: 50 kPa
Phi: 25 °

Piezometric Line: 4

Name: Disturbed Bedrock

Model: Mohr-Coulomb
Unit Weight: 20 kN/m3

Elevation

Cohesion: 30 kPa
ﬂphl 25 °
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