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GEOTECHNICAL INVESTIGATION
PROJECT:

Proposed Entwistle Pool and Community Hub
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Lots 25 – 31, Block 7, Plan 7417V
Entwistle, Alberta
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Engineering Department
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ATTENTION:

Mr. Bruce MacLean, PMP

1.0

INTRODUCTION
This report presents the results of the geotechnical investigation and analysis made on the

site of the proposed swimming pool and community hub building located in Entwistle, Alberta.
The objective of the investigation was to determine the subsoil conditions to aid in
foundation design and construction. Any previous land use or environmental issues related to the
proposed construction are beyond the scope of this report. Authorization to proceed was received
from Bruce MacLean of Parkland County. Fieldwork was completed in September, 2018.
2.0

SITE AND PROJECT DESCRIPTION
The site of the proposed development is located northwest of the intersection of 49th Avenue

and 51st Street in Entwistle, Alberta. The proposed pool and buildings will be built on lots occupied
by the existing Entwistle outdoor pool, curling rink, skate park and playground.

The areas

surrounding the site were occupied by residential lots. The site was bordered on the west and
north by an alley.
The project is understood to consist of a single storey community building approximately
10,000 to 12,000 square feet in size. The project is to include an outdoor, below ground, pool and
associated amenities, as well as public library and various multi-purpose community spaces. The
location of the proposed buildings and pool on the property is unknown at the time of this
investigation and no building configuration details were provided.
At the time of field work, drill and vehicle access were limited due to the existing buildings

Geotechnical Investigation

Proposed Entwistle Pool and Community Hub

File No. 6735-2

HOGGAN ENGINEERING & TESTING (1980) LTD.

2

and overhead power lines. The playground area was not accessible for drilling due to a metal fence
surrounding the park.

Coal Mine Atlas Review
No coal mining information of the area was found in the Alberta Coal Mine Atlas ST45
made available by Alberta Energy Regulation. Coal mining related issues should not be a concern
for this site and were not investigated further.

3.0

FIELD INVESTIGATION
The soils investigation for this project was undertaken on September 7, 2018, utilizing a

truck mounted drill rig owned and operated by SPT Drilling Ltd. of St. Albert, Alberta. A total of
four testholes were advanced within the subject property. The testholes were advanced to depths
between approximately 8.8 and 11.9 metres below ground surface (BGS). Auger refusal occurred
in Testholes 2018-01 and 2018-03 at 9.1 and 8.8 metres BGS, respectively. The testhole layout
was selected by Hoggan Engineering & Testing (1980) Ltd. (Hoggan). The testhole locations
and elevations were surveyed by Hoggan using a Trimble GPS unit. The testhole locations are
shown on the attached site plan.
The testholes were advanced with 150 millimetre diameter solid stem augers in 1.5 metre
increments. A continuous visual description was recorded on site which included the soil types,
depths, moisture, transitions, and other pertinent observations. Disturbed samples were removed
from the auger cuttings at 750 millimetre intervals for laboratory testing. Standard Penetration
Tests c/w split spoon sampling was also taken at regular 1.5 metre intervals.
Following the drilling operation, slotted piezometric standpipes were inserted into all four of
the testholes for watertable level determination. The testholes were backfilled with cuttings, with a
bentonite seal placed at the surface. Two sets of watertable readings were obtained 7 and 17 days
after drilling.
4.0

LABORATORY TESTING
All disturbed bag samples returned to the laboratory were tested for moisture content. In

addition, the plastic and liquid Atterberg limits and soluble soil sulphate concentrations. Grain size
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analysis was conducted on selected coarse grained samples. Lab results are included on the
attached Testhole logs located in the Appendix.
5.0

SOIL CONDITIONS
According to the geological maps made available by Alberta Geological Survey, the local

surficial geology was identified as stagnant ice moraine of Pleistocene age. The stagnant ice
moraine was described in the legend as till with inclusions of stratified glaciolacustrine or
glaciofluvial sediments. The sediments resulted from the collapse and slumping of glacial debris
deposited during melting of stagnant glacial ice.
A detailed description of the soils encountered is found on the attached borehole logs in the
Appendix. In general, the soil conditions at this site consisted of surficial asphalt or concrete
underlain by fill, underlain by medium to high plastic clay, underlain by native sand. Clay till was
encountered at the bottom of Testhole 2018-01 and a deposit of sandstone was encountered at the
bottom of Testhole 2018-04.

Asphalt/Concrete/Gravel
Asphalt was encountered at the surface in Testholes 2018-01, 2018-02 and 2018-03. The
asphalt thickness in Testhole 2018-01 was measured to be approximately 50 millimetres thick.
Testholes 2018-02 and 2018-03, in the skate park area, encountered concrete directly below the
asphalt. The combined thickness of the asphalt and concrete was measured to be approximately 250
millimetres thick in the testholes. Gravel was encountered below the asphalt in Testhole 2018-01
and at the surface in Testhole 2018-04 to depths of approximately 300 and 100 millimetres BGS,
respectively. The gravel was generally very sandy and clayey.

Fill
Below the surficial asphalt/concrete/gravel in the testholes, clay fill was encountered to
depths between approximately 0.6 to 1.2 metres BGS. The clay fill was generally silty, sandy,
medium plastic, moist to very moist, stiff and brown and grey in colour with traces of oxides and
pebbles and significant organic content. The moisture content of this material was typically
between 19 and 34 percent. SPT “N” values were normally in the range of 7 blows per 300
millimetres.
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Clay
Below the fill in Testholes 2018-01 and 2018-03, high plastic clay was encountered to
depths between approximately 1.2 and 2.3 metres BGS. The clay was generally silty, high plastic,
moist, stiff and brown in colour with traces of oxides. The moisture content of this material was
typically 38 percent. SPT “N” values were normally in the range of 6 blows per 300 millimetres.
Atterberg Limit tests on this soil revealed a plastic limit approximately 20 percent and a liquid
limit of approximately 84 percent.
Below the fill in Testholes 2018-02 and 2018-04, and below the high plastic clay in
Testholes 2018-01 and 2018-03, medium plastic clay was encountered to depths between
approximately 3.7 and 6.7 metres BGS. The clay was typically silty, sandy, medium plastic, moist
to very moist, soft to stiff, brown in colour with traces of coal, oxides and pebbles with till like
features. The moisture content of this material was typically between 8 to 36 percent. SPT “N”
values were normally in the range of 6 to 41 blows per 300 millimetres. Atterberg Limit tests on
this soil revealed a plastic limit of approximately 12 percent and a liquid limit of approximately 33
percent.

Sand
Below the medium plastic clay in the testholes, sand was encountered to depths between 7.6
and 11.0 metres BGS. The sand was typically clayey, fine to medium grained, poorly graded,
medium dense, moist to wet, friable, brown in colour with traces of coal and oxides and significant
cobbles. The moisture content of this material was typically between 5 to 17 percent. SPT “N”
values were normally in the range of 26 blows per 300 millimetres to 50 blows for 100 millimetres.
The SPT values recorded in the sand may be high due to cobbles encountered. Sieve analyses on
this soil revealed contents of gravel up to 3.5 percent, fines ranging from 12 to 27 percent and sand
contents ranging from 70 to 88 percent.

Clay Till
Below the sand in Testhole 2018-01, clay till was encountered to termination depth of
approximately 9.1 metres BGS. The clay till was typically silty, sandy to very sandy, medium
plastic, very moist, stiff, dark grey in colour with traces of coal and significant cobbles. The
moisture content of this material was typically between 14 to 21 percent. SPT “N” values were
normally 50 blows over 125 millimetres.
Geotechnical Investigation
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Sandstone
Below the sand in Testhole 2018-04, sandstone was encountered to termination depth of
approximately 11.6 metres BGS. The sandstone was typically high plastic, damp to moist, very
hard/friable and beige in colour. Drilling was significantly more difficult and there was little
recovery. The moisture content of this material was typically between 9 to 10 percent.

Auger refusal occurred in Testholes 2018-01 and 2018-03 at 9.1 and 8.8 metres,
respectively, due to significant cobbles. Auger refusal occurred in Testhole 2018-04 at 11.6 metres
due to very hard sandstone.
At the completion of drilling, no significant accumulations of free water were noted. The
approximate accumulations of slough noted at completion of drilling are summarized in the table
below.

Table 1: Accumulations of Slough at Completion of Drilling

6.0

Testhole

Accumulations of Slough (m)

2018-01

1.5

2018-02

0.3

2018-03

1.5

2018-04

0.6

GROUNDWATER CONDITIONS
Watertable readings were taken at 7 and 17 days following the completion of drilling. The

watertable at this site is considered low. The watertable readings and corresponding elevations are
summarized below in Table 2.

Testhole

2018 - 01
2018 - 02
2018 - 03
2018 - 04

Geotechnical Investigation

Table 2: Watertable Measurements
Watertable Depths Below Ground
Surface (m)
Ground
September 14,
September 24,
Elevation (m)
2018
2018
7 Days
17 Days
Dry to 8.15
Dry to 8.15
781.82
Dry to 9.67
9.61
781.15
Dry to 6.32
6.27
781.15
Dry to 11.0
Dry to 11.0
781.26
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Watertable
Elevation (m)
< 773.67
771.54
774.88
< 770.26
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It should be noted that watertable levels fluctuate on a seasonal or yearly basis, with the
highest readings obtained in the spring or after periods of heavy rainfall. The above readings were
thought to reflect the near average seasonal levels.

7.0

RECOMMENDATIONS

7.1
1.

Footings
A footing foundation system is considered geotechnically suitable for this project. The
footing must be founded on undisturbed, native non-organic soil. The organic clay fill soils
are not suitable for building footing foundation support. Clay fill, refuse or garbage from
demolition of the existing buildings are not suitable for building foundation support and
should be removed. The high plastic clay is highly susceptible to shrinkage and swelling
with changes in moisture content and will undergo movement over time. This factor should
be considered when choosing the foundation type and depth as it would be prudent to avoid
placing footings on or above the high plastic clay. The factored bearing resistance (ULS)
values that may be used are as follows:

Soil Stratum

Geotechnical
Resistance
Factor

Factored Strip
Footing Bearing
Resistance

CLAY FILL

0.4

0 kPa

Factored
Spread Footing
Bearing
Resistance
0 kPa

CLAY (CI-CH)

0.4

90 kPa

105 kPa

SAND

0.4

230 kPa

260 kPa

For footings in sand, the bearing resistance was calculated with an assumed footing
width and length of 1.0 metres (infinite length for strip footing) and a burial depth of 0.5
metres. The sand was estimated to have an effective friction angle of 34 degrees and
cohesion of 0 kPa. The actual footing design should be supplied to Hoggan and the bearing
capacities should be recalculated accordingly.
These values include the total of all live and dead loads. All footings within a
continuously heated structure should have a minimum 1.5 metres frost cover, with a
minimum cover of 2.5 metres for a non-continuously heated structure or exterior isolated
footings. Sand has a higher frost penetration and the minimum earthen covers should be
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increased if the footing is placed on the sand or sand backfill is used.
2.

SLS values for the sand need the footing size in order to be calculated. Please supply the
design sizes once they are determined. For the hypothetical 1.0 metre square footing in
item 7.1.1, and based off an estimated elastic modulus of 20 MPa, Poisson’s ratio of 0.3
and an allowable settlement of up to 25 millimetres, an SLS value of 550 kPa is
calculated. SLS values in clay are the same as the ULS values if up to 25 millimetres of
movement is acceptable.

3.

It is recommended that an inspection by qualified geotechnical personnel be performed in
order to confirm soil bearing capacities and provide foundation design information where
softer soils are encountered.

4.

It is not recommended that footings be constructed on fill. In such cases, the following
alternatives are commonly recommended:
i)

Removal of the fill down to native soil and replacement with a compacted coarse
clean granular material, or fillcrete. A normal footing foundation may then be
utilized.
or

ii)
5.

Utilize a pile foundation.

It should be noted that high plastic clay materials were encountered within Testhole 2018-01
and Testhole 2018-03 at depths of approximately 0.8 and 1.2 metres BGS, respectively. The
high plastic soils are considered highly susceptible to shrinkage and swelling as these clays
lose or take on moisture. It should be noted that when footings are constructed on high
plastic soils, there is a risk of foundation movement from shrinkage and swelling of the
clays, especially during extreme dry or wet weather periods. The subgrade soils should not
be allowed to dry out in the sun. The risk of these movements must be accepted by the
owner if footing foundations are to be utilized. This risk can best be managed by diligent
drainage design and maintenance, preventing significant moisture changes to the clays
below the foundation.

If the moisture content in the clay does not change, then

swelling/shrinkage movement does not occur. Pile foundations or deeper footings are
recommended if foundation movements cannot be tolerated.
6.

The ultimate lateral resistance of footings may be calculated by considering the sliding
resistance acting along the footing base and the passive earth pressure resistance of
permanent soil on the side of the buried structure opposite the applied lateral load. The
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ultimate sliding resistance at the foundation base may be calculated by multiplying the
total vertical load acting on the foundation by the coefficient of friction. A coefficient of
friction of 0.3 is recommended between the concrete foundation base and the clay soil
bearing surface, while a coefficient of friction of 0.45 is recommended between the
concrete foundation base and the sand/gravel bearing surface. A geotechnical resistance
factor of 0.8 should be considered for the factored lateral capacity of the foundation.
7.

To ensure adequate performance of the foundation system, continuous footings should be
designed as a beam with adequate reinforcing and should be integrated with the foundation
walls, if applicable. Such design procedures would permit foundation components to
withstand a small amount of differential movement induced by any soil volume changes.

8.

No loose, disturbed, remoulded or slough material should be allowed to remain in the open
footing excavations. Hand cleaning is advised if an acceptable surface cannot be prepared
by mechanical equipment. In order to reduce the disturbance to the bearing surface,
basement excavations should be advanced by a backhoe operating remote from the bearing
surface.

9.

All interior backfill against foundation walls should be inorganic material and should be
compacted to an equivalent of at least 98 percent of the corresponding Standard Proctor
Density at optimum moisture content. The backfill should be placed in lifts not greater than
150 millimetres after compaction.

10.

Footing excavations should be protected from drying, rain, snow, freezing and the ingress of
surface or groundwater. Care should be taken to ensure that all exposed soils are protected
from excessive drying or wetting. Surface grading of the fill around the proposed building
should be made sloping away from the foundation walls. Roof drainage must not collect
adjacent to the building. The near surface soils encountered in the testholes were medium to
high plastic, and have a moderate to high swelling potential.

11.

It is recommended that the floor system or adequate bracing be placed prior to backfilling
the excavation in order to minimize any detrimental effects on the foundation walls caused
by backfilling operations.

12.

During cold weather construction, it is essential that all interior fill and load bearing
materials remain frost free. Recommended cold weather construction practices, with respect
to hoarding and heating of the forms and the fresh concrete, should be followed. In order to
minimize the potential frost heave problems, the interior of the building must be heated as
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soon as the walls have been poured. The period in which the excavation is left open due to
freezing conditions should be as short as possible. If doubts remain as to the suitability of
the foundation during construction, the builder should consult a qualified geotechnical
engineer.
7.2
1.

Cast-In-Place Piles
The soils encountered at this site are considered poor for the construction of a cast-in-place
pile foundation with the sand layer being the main concern. The structure may be founded
on an adequately reinforced grade beam or pile cap supported by bored, cast-in-place,
concrete piles. The design capacity can be calculated on the basis of factored skin friction
resistance plus factored end bearing resistance. A combination of the two bearing modes is
acceptable for individual piles.

2.

A test pile program is recommended to determine the feasibility of open hole, cast-in-place
piles. CFA (Continuous Flight Auger) piles are a better option but drilling would still be
hard and feasibility of this approach is uncertain. Refusal may be encountered during pile
drilling due to cobbles.

3.

Pile design may be difficult due to the highly variable stratigraphy between testholes. The
estimated factored skin friction values that may be used for pile design at ULS are as
follows:
Geotechnical
Resistance Factor
0.4

Soil Stratum
CLAY

Factored Skin
Friction Resistance (ULS)
16 kPa

SAND

0.4

3z kPa

CLAY TILL

0.4

27 kPa

BEDROCK

0.4

30 kPa

(z = depth below ground surface in metres)
The above values include the total of all live and dead loads. Considering the effects of
frost and seasonal moisture changes, the friction value for the first 1.5 metres of pile
should not be considered in design. This may be reduced to 0.6 metres for interior piles
in continuously heated buildings.
4.

The recommended minimum pile depths at this site for frost uplift prevention in straight
shaft piles are 4.5 metres in a continuously heated structure and 6.0 metres in a non-
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continuously heated structure. The minimum pile diameter for all piles should be 400
millimetres, with a minimum skin friction pile spacing of 2.5 pile diameters on center.
5.

The estimated factored end bearing values that may be used for pile design at ULS are as
follows:
Geotechnical
Resistance Factor
0.4

Factored End
Bearing Resistance
1824 + 304z kPa

CLAY TILL

0.4

720 kPa

BEDROCK

0.4

1000 kPa

Soil Stratum
SAND (Below 6.0m)

(z = depth below 6.0 metres)
The above values include the total of all live and dead loads. Skin friction can be
included in the design of end bearing piles. End bearing piles should extend to a minimum
of three bell/base diameters below ground surface, and should have a maximum bell to shaft
ratio of 3:1. The bell should not be formed within any sand layers.
6.

Some settlement is required to mobilize the full capacity of each pile. Pile settlement
depends on pile size, depth, and spacing, and cannot be estimated accurately with current
methods. The typical expectation of the total pile settlement under the above factored
soil resistance should be less than 15 millimetres.

If this amount of settlement is

tolerable, the above factored soil resistances provided can be considered under
serviceability limit state (SLS) as well.
7.

All pile holes should be carefully inspected to ensure that no water or slough material is
present prior to concrete placement. Some difficulties may be encountered in the sand
materials due to the sloughing encountered in all testholes during drilling. Casing will
likely be required for all piles and should be onsite ready to use if sloughing or water
seepage occurs. The pile concrete should be placed as soon as possible after the pile has
been bored to minimize sloughing and ingressing groundwater.

8.

Some provision should be made for the possible swelling of the subsoil beneath the grade
beams and the effects of frost action. This can be done by providing a void form or other
provision for soil expansion beneath the grade beam.

9.

It is recommended that all piles be adequately reinforced. Concrete for all piles should be
adequately vibrated.
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All structural fill against interior grade beams and foundation walls should be an inorganic
material compacted in 150 millimetre lifts to at least 98 percent of the corresponding
Standard Proctor Density at optimum moisture content unless otherwise noted.

11.

Surface grading should be made sloping away from the foundation walls.

7.3
1.

Driven Piles
Based on the soils encountered at this site, driven piles are considered a suitable
foundation option. The driven piles should be steel H or pipe piles. All piles supporting
the structure should be driven to refusal or to resistance as computed by a wave equation
pile driving formula, such as GRL Weap. It is recommended that all pile driving be
conducted under the full-time supervision of geotechnical personnel. Depending on final
grades and clay fill depths, piles will need to be designed to resist the effects of negative
skin friction/downdrag in addition to the applied load. Our firm should be contacted for
further recommendations if required.

2.

With respect to driven piles, the preliminary design length can be calculated based on
combined total/effective stress analysis. The theoretical capacity (ULS) of driven steel H or
pipe pile is as follows:
Q = rsAsD + rtAt
where:
Q = Factored design load on the piles (kN)
rs = Average factored skin friction between piles and soil over applicable length (kPa)
As = Minimum perimeter of the pile section (m)
[H piles: As = 2(L+W); Pipe Pile As=2πr]
D = Effective depth of the pile embedment (m)
rt = Factored end-bearing (kPa)
At = Cross-sectional area of the pile tip (m²)
[A plug may be assumed to form for steel piles at this site provided pile depth is a
minimum 20 pile diameters into end bearing material]

3.

The factored skin friction and end-bearing values (ULS) are given as follows. For driven
piles, the end bearing and skin friction bearing modes may be combined.
Soil Stratum
CLAY

Geotechnical
Resistance Factor
0.4

Factored Skin
Friction Resistance (ULS)
16 kPa

SAND

0.4

3z kPa

CLAY TILL

0.4

22 kPa
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0.4

12
30 kPa

(z = depth below ground surface in metres)
Geotechnical
Resistance Factor
0.4

Factored End
Bearing Resistance
1824 + 304z kPa

CLAY TILL

0.4

720 kPa

BEDROCK

0.4

1000 kPa

Soil Stratum
SAND (Below 6.0m)

(z = depth below 6.0 metres)
The above values include the total of all live and dead loads. Considering the
effects of frost and seasonal moisture changes, the friction value for the first 1.5 meters of
pile should not be considered in design.
4.

The actual capacity of a driven pile can only be determined accurately by a pile load test.
Hoggan suggests that a pile driving analyser (PDA) with a resistance factor of 0.5 be
utilized which provides a more accurate pile load capacity. PDA testing requires testpiles
be driven followed by a waiting period for data analysis. A minimum of three (3) piles
should undergo PDA testing with the test piles spread evenly across the site. Hoggan
does not own such PDA equipment and would need to sub-consult this work.
Alternatively, a wave equation program with a resistance factor of 0.4 could be utilized
for determining pile capacity at the subject site during installation.

5.

The recommended minimum pile depths at this site to prevent frost uplift are 4.5 meters in a
continuously heated structure and 6.0 meters in a non-continuously heated structure. The
top 1.5 meters of the pile should be neglected due to frost and seasonal moisture changes.
In the event that hard driving is encountered, guidelines for refusal criteria can be provided
once the pile design and driving equipment have been finalized. Refusal criteria are directly
dependent on such factors as pile size, length and wall thickness as well as the specified
design load and driving energy. The recommended maximum blow count in order to
prevent pile damage for steel piles is 12 to 15 blows per 25 millimetres, although this should
be confirmed on site. The above estimated values are considered applicable for downward
(compressive) static loads. Axial tension load resistances should be 80% of the given
values.

6.

Serviceability Limit States (SLS) pile design parameters address the functional performance
of a structure as opposed to Ultimate Limit States (ULS) which address failure. Therefore,
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the geotechnical issue for SLS loading is settlement rather than bearing capacity. While the
predicted settlement of a pile is not readily calculated, it is typically relatively small and the
typical expectation of a building placed on a pile foundation is essentially no settlement at
all. Pile settlement at working loads is typically 5 to 10 millimetres. Therefore, the pile
design values provided in this section are considered by the writer to be ULS and SLS
values, if this level of movement is acceptable.
7.

Driven piles at this site may encounter low driving resistance due to strength loss as a
result of quickening of the soils encountered on site. This quickening condition may be
caused by the pile driving action. If such low resistance is encountered, the pile should
be driven to within 1 meter of its anticipated design elevation and left undisturbed for a
minimum of 72 hours. The pile should then be re-driven and the blow counts obtained
utilized for load capacity calculation. A longer waiting period may be required for the
soils to re-stabilize.

8.

The testhole soil variability should be considered for driven pile design at this site. Pile
lengths will likely change during driving and the contractor, owner and consultants
should be prepared for field design changes based on the variable blow counts obtained.

9.

It is recommended that driving records be maintained for each pile. Further, all pile
elevations should be monitored during driving, as well as the lift station itself. Piles
which have heaved due to the driving of adjacent piles should be re-driven. To avoid
heaving problems, the spacing and driving pattern used during construction must be
planned carefully.

10.

The recommended minimum hammer weight for drop and single acting machines is twice
the weight of the pile. The driving energy utilized for this project should be maximum
6x106 Newton meters times the cross-sectional area (in m2) of the steel piles. A wave
equation should be utilized to check the chosen hammer and pile system for driveability.
Test piles are recommended.

11.

The piles must be designed to withstand the bending moments caused by handling, and
the design structural loads.

12.

The head of the pile should be protected by an adequate helmet. The pile head protection
should be checked regularly during pile installation to ensure adequate protection is
maintained.

13.

The pile driving contractor should have adequate experience in driven pile installation.
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7.4

Excavations

1.

A maximum 4 metre depth was assumed for the temporary excavation. The excavation is
assumed to be open for a maximum of one (1) month.

2.

For a temporary excavation slopes to remain stable during the facility construction, a
cutback angle of 45 degrees from the vertical is recommended. Exact values for excavation
slopes cannot be pinpointed without detailed and extensive analysis. For this reason, this
information should be used as a guideline only and the optimum cutback angles for utility
trenches and excavations should be determined in the field during construction. It is not
recommended that excavations be left open for extensive periods of time. The Occupational
Health and Safety Act, Part 32 - Excavations and Tunnelling should be strictly followed
except where superseded by this report. All slopes should be monitored regularly for signs
of sloughing or movement, especially after any periods of rainfall and remediation
performed immediately wherever such signs are observed.

3.

The basement should have suitable damp proofing on the exterior of the walls where
adequate drainage is provided. Cold joints in the concrete should be sealed with a suitable
sealant. Vapour barrier, and other slab-on-grade recommendations should be followed for
the slab.

4.

All exterior backfill against foundation walls should be an inorganic material and should be
compacted to an equivalent of at least 95 percent of the corresponding Standard Proctor
Density at a moisture content near optimum moisture content. Please refer to point 6 and 7
in this section for the recommended maximum allowable compaction criteria. At least the
top 0.6 metre of backfill around the basement wall exterior must be a suitable impermeable
clay material. The upper medium to high plastic clay materials found at this site will be
suitable for this purpose. The backfill should be placed in lifts not greater than 150
millimetres after compaction. All interior backfill should be similar, compacted to 98
percent of the corresponding Standard Proctor Density. Interior and exterior backfill should
be placed simultaneously.

5.

Water dispersed on the property from the roof leaders must not be allowed to accumulate
against the foundation walls. To ensure positive drainage, the exterior soil surface should
slope away from all buildings.

6.

The foundation walls should be designed to resist lateral earth pressures. For walls which
will not rotate (basement walls restrained top and bottom), the “at-rest” or Ko coefficients
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should be utilized. Active earth pressure coefficients (Ka) should be utilized for walls that
are allowed to rotate (unrestrained at the top). The earth pressure may be calculated using
the following equation:
P = K (σ’ + q)
where:

7.

P = lateral earth pressure (kPa)
K = coefficient of earth pressure (Ko or Ka)
σ’ = effective stress (γ H - u) (kPa)
γ = bulk unit weight of backfill soil (kN/m3)
H = depth below final grade (m)
u = pore water pressure (kPa)
q = surcharge pressure at ground level (kPa)

Excavations may be designed utilizing the following lateral earth pressure values that are
approximate for this site:
Table 3: Rankine Coefficients for Lateral Earth Pressure
Effective Friction
Angle - ’

Ko

Ka

Kp

Total Unit
Weight
kN/m3

Native undisturbed Clay

25

0.6

0.4

2.5

19

Native undisturbed Sand

32

0.5

0.3

3.3

19

25

0.6

0.4

2.5

19

35

0.4

0.3

3.7

22

Soil

Clay backfill, compacted at 95 to 97%
of Standard Proctor Density
Clean granular backfill, compacted at
95 to 97% of Standard Proctor
Density

The walls will also be subjected to hydrostatic pressure, if not adequately drained. The
hydrostatic pressure can be reduced to zero if there is an acceptable drainage system.
8.

Backfill should not be over compacted (i.e. to greater than 97 percent of SPD) as this will
induce higher lateral earth pressures on the structure. Only hand operated compaction
equipment should be used within 600 millimetres of the walls. Minimum compaction
should be 95 percent in maximum 300 millimetre lifts. An allowance for surcharge
pressures induced by compaction equipment should be considered. Clay backfill should
be placed slightly above the optimum moisture content.

7.5
1.

Slab-on-Grade
All topsoil and deleterious material should be completely removed from below the slab.
Following demolition of the existing buildings, all clay fill, organics, refuse and garbage
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from the existing buildings should be completely removed from below the slab and are
considered unsuitable for slab-on-grade support. The fill encountered near the surface of the
testholes is considered unsuitable for slab-on-grade support. The native subsoils at the
anticipated slab elevation are medium to high plastic and as such have a moderate to high
potential for swelling/shrinkage. If the slab is placed near or upon the high plastic native
clays, there is a potential for large slab movement due to shrinkage or swelling. The
natural moisture content near the surface was above optimum thereby reducing the
swelling potential, but increasing the shrinkage potential. When using a slab-on-grade, all
interior walls supported by the slab must have design and finishing details that allow for
movement. In addition, the floor slab should be structurally separated from other
components of the proposed structure, and allowed to float independently of the exterior
foundation and interior telepost pads, and all interior walls supported by the slab must
have design and finishing details which allow for movement. Joints between interior
slab-supported walls and exterior foundation supported walls must be flexible.
2.

Proper site grading is critical to help prevent swelling of the high plastic clay. A minimum
grade of 5 percent away from the building exterior for sodded areas and 2 percent for hard
surface areas, both for a minimum 5 meters, is recommended. Overall drainage also must
direct run-off away from the building. Roof drainage also must be properly discharged.

3.

Due to the swelling potential of the high plastic clay, no high plastic clay should be left
below the proposed pool or used as backfill. An under drain should be installed in case of
leaks.

4.

In order to address the potential movements of the slab due to swelling/shrinkage of the high
plastic clays, an option would be to replace the high plastic clay with a low to medium
plastic clay fill material free of organic content, with a maximum liquid limit of 40 percent.
For soil replacement it is recommended that a minimum 1.0 metre of clay be placed below
the slab. This may consist of removal and replacement of the high plastic clay, raising the
grade of the site to accommodate the 1.0 metre of clay fill or a combination of both.
A second option of using gravel below the slab could be considered as well. The
recommended gravel depth is 600 millimetres with a non-woven geotextile separator below.
(Nilex 4550 or equivalent). Cement stabilizing of the high plastic clays could also be
considered to help reduce swelling concerns. A minimum 10 kg/m2 of cement mixed to 150
millimetre depth is recommended. In this case a gravel depth of 450 millimetres with non-
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woven geotextile would be recommended below the slab. Both gravel options may require
removal of some of the high plastic clay materials in order to accommodate the grading.
Prior to placement of the geotextile and gravel, the subgrade should be sloped toward the
exterior of the building at a 1.5 percent grade. For buildings with large footprints a 1.5
percent grade across the building may create a large grade differential. Several lateral drains
could be considered to reduce the grade differentials. Hoggan can assist in the drainage
design once building details and lot grading is known.
With the gravel or cement stabilizing options an interior weeping tile system
continuous around the interior perimeter with laterals connected to a sump pump at 15
metres intervals, is recommended. The weeping tile lines will require a filter sock and a
suitable clean rock drainage filter wrapped in geotextile, with a minimum of 150 millimetres
of rock around the line.
Both options mentioned above will reduce the risk of slab movements but will not
eliminate it entirely. If the risk of movement cannot be tolerated, removal of all the high
plastic clay or a structural floor slab is the recommended option. The structural slab or
complete removal of the high plastic clay better addresses the swelling issue.
5.

All material which is used for slab support should be compacted in maximum 150
millimetre lifts to a minimum 98 percent of the corresponding Standard Proctor density
near optimum moisture content. This fill should be low to medium plastic in nature, and
free of organic content. It is recommended that any imported fill be examined for
suitability by our firm prior to placement.

6.

A minimum 150-millimetre layer of clean, well graded granular material with a
maximum nominal size of 25 millimetres should be placed immediately below the slabon-grade. This material should be compacted to an equivalent of at least 98 percent of
the corresponding Standard Proctor Density at optimum moisture content.

7.

A non-deteriorating vapour barrier should be placed beneath the concrete floor to prevent
desiccation of the subgrade material. See Radon Item 7 for further slab base design.

8.

Entwistle is located within an area that has been identified by the national research
council to have high levels of relative Radon hazard. Radon is a tasteless, odorless,
colorless gas potentially emitted by the site subsoil and is a health concern. As per
Section 6.2.1.1 of the Alberta Building Code 2014 Volume 2, Radon prevention system
should be addressed for all new building construction.
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The design of the Radon prevention system should include a minimum 100
millimetre thick crushed Radon rock layer below the slab for Radon ventilation purposes.
This crushed Radon rock layer may increase to 150 millimetres thick to substitute the
granular base recommended in Item 3. The crushed Radon rocks should meet the following
ASTM C33/C33M-16 #5 aggregate specifications.
Sieve Size (mm)
37.5
25.0
19.0
12.5
9.5

Table 4: Radon Rock Gradation
Minimum Passing
Maximum Passing
100
100
90
100
20
55
0
10
0
5

A non-woven geotextile separator (Nilex 4551 or similar) should be placed between
the soil subgrade and the Radon rock layer to prevent infiltration of fines into the Radon
rocks. Radon gas extraction issues from the Radon rock layer are beyond the scope of this
report.
In addition, this Radon prevention system should also include an air tight vapour
seal between the Radon rock and bottom of slab.

For Radon mitigation purposes, the

vapour barrier should be a minimum 10 mil in thickness, and bonded together with air
tight seal. The air tight vapour barrier can be used as the vapour retarder recommended
in Item 6.
9.

For slab thickness design considerations, a vertical subgrade modulus(k) of 25 MN/m3
may be

applied to undisturbed native soils or compacted clay fill. A subgrade

modulus(k) of 40 MN/m3 may be applied to areas where gravel fill is placed to a depth of
600 millimetres or more. For other subgrade conditions a suitable subgrade modulus can
be supplied after conditions are made known to our firm.
10.

It is recommended that grade-supported floor slabs be structurally separated from other
components of the proposed structure. The slabs can be dowelled to the beam or walls at
door locations with a control joint placed within 1.5 metres. The slabs should contain
sufficient reinforcing to control cracking due to vertical movement caused by shrinkage and
swelling of the underlying material. Adequate crack control joints should be provided.

10.

In such areas as furnace rooms where there is an intense concentrated heat, adequate
provisions should be made to protect the supporting subsoil from excessive desiccation.
These areas should be well-insulated so that soil volume changes beneath the floor slabs
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may be kept to a tolerable amount.
7.6
1.

Surface Utilities
The subsurface soil conditions encountered throughout this site are considered generally
satisfactory for the construction of roads, curbs, and sidewalks. All topsoil and other
deleterious soils should be removed prior to construction. The clay fill encountered at the
surface of the testholes featured significant organics and is not considered suitable for use
as subgrade material. The unsuitable soils should be removed and replaced with a
suitable medium to high plastic clay, with medium plastic clays preferred. The clay fill
material should be placed in 150 millimetre lifts and compacted to an equivalent of at
least 98 percent of the corresponding Standard Proctor Density at optimum moisture
content. It should be noted that the organic content and suitability of the clay fill is
known only at the testholes location and may vary. Field decisions during construction
will be required to further assess the suitability of the clay fill soils. Drying of the trench
backfill prior to placement in the trench is recommended. Placing very moist material in
trenches will require increased pavement structures.

2.

The near surface native clays are generally high plastic in nature and are highly susceptible
to swelling. Cement stabilization is the recommended subgrade preparation and will require
a minimum 10 kg/m2 to 150 millimetre depth cement stabilization for all sites. Based on the
logs, very moist to wet soils were encountered near the surface and increased measures will
be required. In soft or wet areas removal of the native clay soils and reconditioning may be
required or the addition of 25 to 30 kilograms of cement per square metre of subgrade mixed
to a depth of 300 millimetres could be considered. All subgrade should be proof rolled after
final compaction and any areas showing visible deflections should be inspected and repaired
as required. Cement stabilization may be insufficient in some wet clay situations; therefore
increased pavement structures may be required. It is recommended that in all cases the
subgrade be inspected by qualified personnel during construction to determine the
recommended subgrade treatment. Care must be taken not to allow any excess moisture
into these soils. Early curb backfill should be considered.

3.

Positive drainage of at least 2 percent of the subgrade and surface should be maintained
throughout the parking areas. All subgrade and pavement should be sloped to provide
adequate drainage, as this is critical for good long-term structure performance. Surface
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water will often collect within the granular base, causing subgrade softening and pavement
damage. Therefore, it is recommended that wic drains to be installed in the gravel road base
at the curb bottom locations. The wic drains must be properly attached to the catch basins.
4.

Areas that experience channeled truck traffic or point loads, such as in front of garbage
bins or truck loading bays should feature reinforced concrete pads. A 200 millimetre
thick Portland Cement Concrete pad, with a 150 millimetre granular base (20 mm crush)
is recommended. The recommended concrete pavement specifications are a minimum 28
day compressive strength of 30 MPa, non-reinforced, an air content of 5 to 7 percent,
CSA Type GU (general use) hydraulic cement, and adequate saw-cuts should be
installed.

5.

The following 20 year asphaltic concrete design may be applied to the proposed site. An
estimated Resilient Modulus (Mr) of 30 MPa is used in the design. A revised pavement
structure can be supplied once more detailed traffic loading patterns are known. Typical
pavement structures are included below for light duty parking areas and moderate duty truck
traffic flows.
Recommended Pavement Structures
Proposed Entwistle Pool and Community Hub
A) Moderate Duty Trucks
Asphaltic Concrete (10mm-HT)
Crushed Gravel (3-20)

100 mm
300 mm

B) Car and Light Truck Pavement Areas
Asphaltic Concrete (10 mm-LT)
Crushed Gravel (3-20)

75 mm
200 mm

Note: 10mm-LT = City of Edmonton Asphalt Concrete Mix Type 10mm-Light Traffic
10mm-LT = City of Edmonton Asphalt Concrete Mix Type 10mm-High Traffic
3-20 = City of Edmonton Aggregate Designation 3 Class 20
All gravel should be compacted to 100 percent of Standard Proctor Density
in maximum 150 millimetre lifts.

Alberta transportation mix designs can be used as well for this project and Hoggan
can supply these alternatives upon request.
7.7

Cement

1.

Tests on selected soil samples indicated negligible concentrations of water soluble soil
sulphates throughout the underlying deposits. The following alternatives are advised:


Underground Concrete Pipe
Concrete used for all underground pipes must be constructed of C.S.A. Type HS,
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sulphate resistant hydraulic cement.


Curbs and Sidewalks

All concrete for surface improvements such as sidewalks and curbs may be constructed
using CSA Type GU, general use hydraulic cement.


Foundation Construction
All concrete used for construction and coming into direct contact with the soil
should be made with CSA Type GU, general use hydraulic cement. In addition, all
concrete subject to freeze thaw conditions must be air entrained with 5 to 7 percent
air. Other exposure conditions and structural requirements should be considered
when choosing a minimum strength for the concrete. All concrete should conform
to CSA guideline A23.1-14.

7.8

Seismic Site Response

1.

For structural design purposes, this site can be classified as Seismic Site Response Class
C as per Table 4.1.8.4.A in the Alberta Building Code 2014, based on the soils noted in
the testholes.

8.0

CLOSURE
This report has been prepared for the exclusive and confidential use of Parkland County.

Use of this report is limited to the subject proposed Entwistle pool and community hub only. The
recommendations given are based on the subsurface soil conditions encountered during Testhole
boring, current construction techniques, and generally accepted engineering practices. No other
warranty, expressed or implied, is given. Due to the geological randomness of many soil
formations, no interpolation of soil conditions between or away from the testholes has been made
or implied. Soil conditions are only known at the test boring locations. Should other soils be
encountered during construction or other information pertinent to the project become available,
the undersigned must be contacted as the recommendations may be altered in writing by the
undersigned

Geotechnical Investigation

Proposed Entwistle Pool and Community Hub

File No. 6735-2

HOGGAN ENGINEERING & TESTING (1980) LTD.

23

APPENDIX

Geotechnical Investigation

Proposed Entwistle Pool and Community Hub

File No. 6735-2

50 Avenue

ay
hw
Hig

TH 2018-03

51 Street

TH 2018-04

A
16

52 Street

TH 2018-01

TH 2018-02

49 Avenue

48 A
venu
e

Approximate Testhole Locations
Proposed Pool and Community Hub
Lots 25-31, Block 7, Plan 7417V
Entwistle, Alberta
SCALE: 1:2000

DATE: October 3, 2018

FILE #: 6735 - 2

Figure 1
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ASPH
GR
FILL
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2

PLASTIC
20

50 mm
ASPHALT
300 mm
GRAVEL : very sandy, clayey, very moist.
FILL : some silt, medium plastic, very moist, stiff, 800 mm
grey/black, significant organics.
CLAY : silty, high plastic, moist, stiff, brown,
1.2 m
trace oxides.
CLAY : some silt, some sand, medium plastic,
moist, stiff, brown, trace coal, oxides and pebbles.
Till like features.

M.C.
40

LIQUID
60

NO RECOVERY
DRILL CUTTINGS

SAND

OTHER
DATA

80

33.7

781

6
25.9

780
24.6
19.2

8
3

POCKETPEN. (kPa)
200
300
400

ELEVATION: 781.824 m

Elevation (m)

100

BOREHOLE NO: 2018-01

SLOTTED
PIEZOMETER 1

SOIL
DESCRIPTION

SPT (N)

SAMPLE TYPE

MODIFIED
USCS

SOIL SYMBOL

Depth (m)

PROJECT: Geo. Investigation - Entwistle Pool and Community Hub
PROJECT NO: 6735-2
CLIENT:
DRILL METHOD: Solid Stem Auger
OWNER: Parkland County
LOCATION: As per site plan
SHELBY TUBE
CORE SAMPLE
SPT SAMPLE
GRAB SAMPLE
SAMPLE TYPE
BENTONITE
PEA GRAVEL
SLOUGH
GROUT
BACKFILL TYPE

CI

779

25.4

19.5

At 3.8 m : grey, very hard/friable, trace weathered
bedrock.
Below 4.0 m : very sandy, friable, trace cobbles.

4

SAND : some clay, fine grained, poorly graded,
dense, moist to very moist, brown, trace coal and
cobbles.

5

17
4.6 m

10.5

777
6.5
13.6

7-29-50/4"
6

776
12.4

SC

Soluble Sulphates: Negligible
Sieve Analysis: at 6.1m depth.
Gravel: 0 %
Sand: 88.4 %
Fines: 11.6 %

5.1

Below 6.9 m : trace oxides.

7

8

CI
9

10

45

CLAY TILL : some silt, sandy to very sandy,
medium plastic, very moist, stiff, dark grey, trace
coal and trace to significant cobbles. Noticeably
hard drilling.
At 8.4 m : rock in SPT, little recovery.

7.4

7.6 m

775

13.6

774
15.4

50/5"

4.1
21.2

At
. 9.14 m : Auger refusal.
END OF TESTHOLE @ 9.1 m. No water and
1.5 m of slough on completion of testhole.
Well 1: Slotted standpipe installed to 8.15m.

773

772

7 day waterlevel reading: Dry to 8.15 m bgs. (773.67)
17 day waterlevel reading: Dry to 8.15 m bgs. (773.67)

771

11
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778

18.5

770

12
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COMPLETION DEPTH: 9.14 m
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1

PLASTIC

M.C.
40

LIQUID
60

ELEVATION: 781.146 m
NO RECOVERY
DRILL CUTTINGS

SAND

OTHER
DATA

Elevation (m)

POCKETPEN. (kPa)
200
300
400

20

ASPH/CONCASPHALT/CONCRETE
250 mm
FILL FILL : some silt, some sand, medium plastic,
moist, stiff, dark grey, trace oxides, pebbles and 600 mm
trace to significant organics.
CLAY : some silt, sandy, medium plastic, very
moist to wet, soft to stiff, brown, trace coal, oxides
and pebbles.

0

100

BOREHOLE NO: 2018-02

SLOTTED
PIEZOMETER 1

SOIL
DESCRIPTION

SPT (N)

SAMPLE TYPE

MODIFIED
USCS

Depth (m)

SOIL SYMBOL

PROJECT: Geo. Investigation - Entwistle Pool and Community Hub
PROJECT NO: 6735-2
CLIENT:
DRILL METHOD: Solid Stem Auger
OWNER: Parkland County
LOCATION: As per site plan
SHELBY TUBE
CORE SAMPLE
SPT SAMPLE
GRAB SAMPLE
SAMPLE TYPE
BENTONITE
PEA GRAVEL
SLOUGH
GROUT
BACKFILL TYPE

80

781
19
31.2

7

780
25

2

27.5

7
CI

25.3
11.7

3

33.2

779
P.L. = 11.7 L.L. = 33.2 M.C. = 25.3
Soluble Sulphates: Negligible

18.5

19

Below 3.7 m : very sandy, wet, soft to firm, trace
cobbles.

4

778

17

14.2

777
13.5

SAND : clayey, non to low plastic, wet, friable,
dark brown, trace coal, oxides and cobbles.
Below 5.3 m : some clay, non plastic, fine grained,
poorly graded, medium dense, very moist to wet.

5

4.9 m
776

13.7

40

10.4

6

17

7.5

Below 6.7 m : significant cobbles, noticeably
harder drilling.

7

SC
8

775

50/2"

774
8.7

Below 7.6 m : clayey, low plastic, wet, trace
weathered bedrock.

773

14.3

Well 1: 9.61

9

52

13

Well 1: 771.54

Below 8.5 m : Same as sand at 5.3 m.

12.8

772

14.3

10

JRP 6735-2.GPJ JRPV3_1.GDT 11/05/18

11

12

50/3"
.
END
OF TESTHOLE @ 10.4 m. No water and
0.3 m of slough on completion of testhole.
Well 1: Slotted standpipe installed to 9.67m.

771

770

7 day waterlevel reading: Dry to 9.67 m bgs. (771.48)
17 day waterlevel reading: 9.61 m bgs.
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17505 - 106 Avenue
Edmonton, AB T5S 1E7
Phone: (780) 489-0700
Fax: (780) 489-0800

LOGGED BY: JP Deys
REVIEWED BY: R Evans

COMPLETION DEPTH: 10.36 m
COMPLETION DATE: 09/07/18
Page 1 of 1

PLASTIC

1

CH

CLAY : silty, high plastic, wet, stiff, brown and
grey, trace oxides.

40

LIQUID
60

CLAY : some silt, sandy, medium plastic, very
moist, firm to stiff, brown, trace coal, oxides and
pebbles. Till like features.

NO RECOVERY
DRILL CUTTINGS

SAND

OTHER
DATA

80

781
30
27.6

7

1.2 m

780
37.9
20.2

2

3

M.C.

20

ASPH/CONCASPHALT/CONCRETE
250 mm
FILL : some silt, medium to high plastic, moist,
stiff, grey, trace pebbles, significant organics.
FILL

0

POCKETPEN. (kPa)
200
300
400

ELEVATION: 781.154 m

Elevation (m)

100

BOREHOLE NO: 2018-03

SLOTTED
PIEZOMETER 1

SOIL
DESCRIPTION

SPT (N)

SAMPLE TYPE

MODIFIED
USCS

Depth (m)

SOIL SYMBOL

PROJECT: Geo. Investigation - Entwistle Pool and Community Hub
PROJECT NO: 6735-2
CLIENT:
DRILL METHOD: Solid Stem Auger
OWNER: Parkland County
LOCATION: As per site plan
SHELBY TUBE
CORE SAMPLE
SPT SAMPLE
GRAB SAMPLE
SAMPLE TYPE
BENTONITE
PEA GRAVEL
SLOUGH
GROUT
BACKFILL TYPE

84.3

P.L. = 20.2 L.L. = 84.3 M.C. = 37.9
Soluble Sulphates: Negligible

37.8

2.3 m

779

28.1

6

19.6

778

19.1

4

CI

17.4

41

Below 4.0 m : very sandy, moist, stiff/friable, dark
brown/grey, significant cobbles. Hard drilling.

777
10.9

5

6-50/6"

Below 6.1 m : lenses of clayey sand, fine grained,
trace weathered bedrock.
SAND : some clay, fine grained, poorly graded,
medium dense, moist to very moist, dark brown,
trace coal and oxides, moderate to significant
cobbles.

7

12.2

8.8

6.7 m
53

7.9

6.4

26-50/3"

773

7.2

Auger
refusal at 8.84 m.
.
END OF TESTHOLE @ 8.8 m. No water and
1.5 m of slough on completion of testhole.
Well 1: Slotted standpipe installed to 6.32m.

772

7 day waterlevel reading: Dry to 6.32 m bgs. (774.83)
17 day waterlevel reading: 6.27 m bgs.

771

11
JRP 6735-2.GPJ JRPV3_1.GDT 11/05/18

774

4.8

8

10

775

13.8

SC

9

Well 1: 774.88

Well 1: 6.27

6

776

14.1

At 5.3 m : greenish grey, trace weathered
bedrock/clay shale.
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FILL

1

2

PLASTIC

M.C.
40

LIQUID
60

ELEVATION: 781.259 m
NO RECOVERY
DRILL CUTTINGS

SAND

OTHER
DATA

Elevation (m)

POCKETPEN. (kPa)
200
300
400

20

100 mm
GRAVEL : clayey, very sandy.
FILL : some silt, medium plastic, moist, stiff,
grey/black, trace oxides, significant organics.
800 mm
CLAY : some silt, some sand, medium to high
plastic, firm to stiff, moist, brown, trace coal, oxides
and pebbles.

80

781
29.6
35.8

6

780

26.5
19.9

CI-CH

779

16.1

23

Below 2.4 m : very sandy, non to low plastic, wet,
significant cobbles.

3

100

BOREHOLE NO: 2018-04

SLOTTED
PIEZOMETER 1

SOIL
DESCRIPTION

SPT (N)

SAMPLE TYPE

MODIFIED
USCS

SOIL SYMBOL

Depth (m)

PROJECT: Geo. Investigation - Entwistle Pool and Community Hub
PROJECT NO: 6735-2
CLIENT:
DRILL METHOD: Solid Stem Auger
OWNER: Parkland County
LOCATION: As per site plan
SHELBY TUBE
CORE SAMPLE
SPT SAMPLE
GRAB SAMPLE
SAMPLE TYPE
BENTONITE
PEA GRAVEL
SLOUGH
GROUT
BACKFILL TYPE

7.6
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SAND : clayey, medium grained, poorly grade,
medium dense, wet, brown, trace coal and oxides,
significant cobbles.
Below 4.0 m : very clayey, fine grained, very moist,
light brown, trace cobbles.
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Sieve Analysis: at 9.1m depth.
Gravel: 3.5 %
Sand: 69.8 %
Fines: 26.7 %
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JRP 6735-2.GPJ JRPV3_1.GDT 11/05/18
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SANDSTONE : high plastic, damp to moist, very
hard/friable, beige, limited recovery.
Auger refusal at 11.58 m.

11.0 m
9.8
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9.3

.END OF TESTHOLE @ 11.9 m. No water and
0.6 m of slough on completion of testhole.
Well 1: Slotted standpipe installed to 11m.
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7 day waterlevel reading: Dry to 11 m bgs. (770.26)
17 day waterlevel reading: Dry to 11 m bgs. (770.26)
14

767
15
17505 - 106 Avenue
Edmonton, AB T5S 1E7
Phone: (780) 489-0700
Fax: (780) 489-0800

LOGGED BY: JP Deys
REVIEWED BY: R Evans

COMPLETION DEPTH: 11.89 m
COMPLETION DATE: 09/07/18
Page 1 of 1

