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1.0 INTRODUCTION

A new recreational vehicle (RV) resort is proposed on the east shore of Gull Lake in Lacombe County,
Alberta. Parkland Geotechnical Consulting Litd. (ParklandGEO) was commissioned to conduct a
geotechnical investigation for the proposed development at the site. The scope of work was outlined
in ParklandGEO's proposal letter dated April 14, 2007 (File#:PRO13386). Authorization to proceed with
the investigation was given by Mr. Dan Colter of A.D. William Engineering Inc., on behalf of the Owner.

This report summarizes results of field and laboratory testing programs and presents geotechnical
recommendations for the proposed development. Geotechnical recommendations are provided with
respect to design and installation of underground services, roadway subgrades and flexible pavement
design. This report confirms the preliminary recommendations submitted on July 8, 2008.

2.0 SITE DESCRIPTION

The subject site is located within SW 14-41-28-W4M in Lacombe County, Alberta. This site location
is shown on the Key Plan, Figure 1. The proposed new RV vehicle resort is on the east side of Range
Road 12, north of TWP Road 410 and on the west shore of the Gull Lake. Access to the site is via
TWP Road 411 or Range Road 11. The subject site was primarily vacant agricultural land covered with
grass at the time of the drilling. The natural topography of the site was gently rolling with a.ground
surface elevation ranging from 900.0 m to 930.5 m based on the contour information provided A.D.
Williams Engineering Ltd. (see the Contour Plan, Figure 4, in Appendix A). The high area of the site
was at the northwest corner of the site (at the location of Borehole 20), sloping down towards the
south, east and north. The adjacent sites to the east were Gull Lake, and to the west, south and north
were farmland. The present site development is shown on the 2007 Aerial Photograph provided in
Figure 3, in Appendix A.

3.0 FIELD AND LABORATORY PROGRAMS

On April 24, 25 and 26, 2008, twenty five boreholes were drilled at the site to depths of ranging from
5.0 t0 6.5 m below grade. The boreholes were drilled with a truck mounted solid stem auger drill. The
locations of the boreholes are shown on the attached Site Plan, Figure 2, in Appendix A. The soil
encountered was visually examined during excavation and logged according to the Modified Unified
Soil Classification System. Soil samples were taken at 1.0 m intervals in order to determine the
soil/moisture profile. Standard Penetration Tests were taken at selected depth intervals in all
boreholes. All soil samples were returned to the Red Deer laboratory for further testing to determine
the soil classification and strength properties.

Standpipes were installed in all boreholes at the completion of drilling. Groundwater levels were
measured at completion, and on May 5, 2008. The borehole ground surface elevations were surveyed
by A.D. Williams Engineering [nc., and referenced to a gecdetic datum.
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4.0 SOIL CONDITIONS

The soil profile encountered at this site was topsoil; silty sand; silty clay, clay till overlying bedrock.
This is considered to be the typical soil profile in the area. Drilling refusal was met on bedrock at a
depth of 5.7 and 5.0 m below grade in Borehole 16 and 23, respectively. Detailed descriptions of the
soil conditions encountered at each borehole can be seen in the borehole logs in Appendix A.
Individual laboratory test results and definitions of the terminology and symbols used on the borehole
logs are also attached in Appendix A. The following is a brief description of the soil types encountered.

4.1 TOPSOIL

Topsoil was encountered at all borehole locations at the site. The thickness of the topsoil varied
between 100 and 200 mm at the borehole locations. It is likely that topsoil thicknesses will vary
hetween boreholes and thicken deposits may be present. The topscil was moderately organic, black
and moist, and it is considered to be weak and highly compressible when subjected to loads.

4.2  SILTY SAND

Silty sand was encountered below the topsoil or silty clay in Boreholes 4, 6, 9, 11, 14, 16, 20 and
24. The sand deposits were fine grained, poorly graded and non to low plastic with varying
proportions of silt and clay. The sand deposits were considered to be loose to compact. The
moisture contents of the silty sand were about 5 to 10 percent. These sand deposits were
considered to be a relatively stable subgrade material. However, like all fine grained sands, this
sand will be sensitive to disturbance if encountered in a wet to saturated condition. The estimated
CBR for this sand is between 5 and 8 percent in a soaked condition.

4.3 SILTY CLAY

A layer of silty clay was encountered below the topsoil or silty sand in all boreholes except in
Boreholes 3, 9, 14 and 20 at depths of ranging from 0.1 to 2.8 m below grade. The silty clay was
medium plastic and of a firm to stiff consistency. The moisture contents of the silty clay were about
15 to 27 percent. In general, these soils were considered to be relatively wet, weak and moderately
to highly frost susceptible if found within the depth of frost. The estimated CBR for this silty clay is
between 3 and 5 percent in a soaked condition.

4.4 CLAY TILL

Clay till was encountered below the topsoil or silty clay and silty sand deposits in all boreholes at
depths of between 0.1 and 3.0 m below grade. In the clay {ill, the proportions of sand, silt and clay
were roughly equal. Although not encountered during this investigation the local till is known {o have
inclusions of boulders and sand lenses. The plasticity of the clay till was low to medium and the
consistency of clay till was stiff to hard. Moisture contents in the till generally ranged from about 10
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4.5 BEDROCK

Weathered bedrock was encountered below clay till at depths of ranging from 2.5 to 5.4 m in
Boreholes 16, 17, 21, 22 and 23. The local bedrock consisted of fine sandstone. The upper bedrock
is considered to be weak poorly cemented and weathered rock, which has the consistency of a very
dense soil. The local bedrock is considered to be highly erodible when exposed to the elements and
the competency of the rock increases with depth.

4.6 WATER SOLUBLE SULPHATES

Soil samples at a depth of 2.0 m in Boreholes 1, 3, 5,7, 9, 11, 13, 14, 15, 17 and 25 were tested for
water soluble sulphate concentration tests. The concenirations of sulphates are expressed as a
percent of the dry mass of soil. The concentrations of water soluble sulphate were all 0.04 which
indicates a "negligible potential for sulphate attack on buried concrete in direct contact with soil."
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5.0 GROUNDWATER

Groundwater seepage and sloughing was observed during drilling in a few boreholes as noted on the
logs in Appendix A. Groundwater levels were measured at the time of completion, and on May 5, 2008,
about ten days after the drilling. The measured groundwater tables varied between 0.2 and 5.1 m
below grade in Boreholes 1 to 14, 17 and 18, and other boreholes are dry. Following table
summarizes the observed groundwater conditions.

TABLE 1
GROUNDWATER LEVELS (m)
Borehole # Ground Elevations Borehole Depth Groundwater Levels at Groundwater Levels on
(m) (m) Completion May 5, 2008
1 907.495 6 Dry 24
2 902.364 6 Wet 0.2
3 900.042 6.5 Dry 0.2
4 900.542 6 Wet 0.2
5 905.12 6.5 Wet 25
6 908.227 6 Dry nfa
7 906.43 6.5 Dry 29
8 907.826 6 Dry 4.4
9 905.453 6.5 Dry 3.6
10 907.464 6 Wet 21
1! 907.759 6.5 Wet 3.4
12 908.609 6 Dry 24
13 911.376 6.5 Dry 29
14 909.96 6 Dry 51
15 911.92 6.5 Dry Dry
16 913.189 5.7 Dry Dry
17 911.716 6.5 Wet 3.1
18 920.081 6 Dry 3.7
19 922.318 6.5 Dry Dry
20 930.55 6 Dry Dry
21 924.668 6.5 Dry Dry
22 916.419 6 Dry Dry
23 905.171 5 Dry Dry
24 901.733 6 Dry Dry
25 900.168 6.5 Dry Dry

The groundwater levels at the site were considered to be at or above the seasonal average, due to
high seasonal precipitation in the early summer of 2008. The groundwater tables mirrored the surface
topography and ranged from elevations of about 900.0 m to 916.38 m below grade, sloping down
towards the east and south of the site. The elevations of the groundwater table at the borehole
locations are shown on Figure 5, in Appendix A. Groundwater elevations are expected to fluctuate
higher on a seasonal basis and will be highest after periods of heavy precipitation or snow-melt.
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Groundwater seepage is expected for deep excavations at this site. The volumes of groundwater
encountered will be dependent on seasonal conditions and the size and permeability of non and low
plastic soil layers.

6.0 DISCUSSION AND RECOMMENDATIONS

6.1 GEOTECHNICAL EVALUATION

The proposed RV resort is near the east shore of Gull Lake. It is understood that the resort layout will
include a golf course, environmental reserve, business area, R.V storage, seasonal lease lots, daily
rental lots and parking accessed via an internal road network. The subsurface conditions at this site
are considered to be suitable for the proposed resort development. Geotechnically the conditions are
considered to be fair to good at this site. It is expected that site grading will be undertaken to level and
raise areas to smooth out grades at the site. The main geotechnical concerns regarding soil conditions
and foundations at the site are:

. silty clay and/or silty sand will encounter some problems if backfill or deep grading fills are
placed during periods of extended wet weather. Surficial silty clay or silty sand will be the
most sensitive and weak when wet or groundwater table is high. The use of filter cloth as a
separation barrier on the subgrade is strongly recommended. An observational approach
based on the actual conditions at the time of construction is considered the best way to
optimize costs by identifying problem areas before construction activity leads to subgrade
failure.

. for the majority of roadways and parking areas, the subbase of the pavement structure may
be placed on a prepared silty clay or silty sand subgrade. The level of subgrade support from
the upper scils will range from low in the clay to low/moderate in the silty sand.

. the silty soils will be moderately frost susceptible if they are present and given access fo free
water or groundwater within the zone of seasonal frost (estimated to an average depth of 2.5
m). The depth to the local water table for this site is considered to be within the potential depth
of frost in the low areas.

. concerns about french settlement should influence the layout of the underground services in
the proposed resort to minimize or handle the potential for non-uniform subgrade due to
trenching below roadways.

. It is understood that the roads will be paved and the resort will either have gravel or asphalt
concrete pads for parking in each lot. For this development, relatively high semi static loads
of wheel axes are expected to be placed on the pads. This may cause pavement distress. The
use of a gravel parking matt for each lot will provide better long-term performance with less
operational maintenance cost compared with asphalt concrete pavement.

. groundwater seepage is expected for open excavations at this site due to the shallow
groundwater table. The volumes of groundwater encountered will be dependent on seasonal
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conditions and the size of sandy soil layers for deeper excavations. De-watering may be
required for open excavation at this site.

The general foundation conditions at this site are considered to be fair to good. Conventional footings
will be capable of supporting light to moderate foundation loads with bearing capacities in the order
of at least 100 kPa.

6.2 SITE PREPARATION

It is recommended that all vegetation and topsoil be stripped from areas to be graded or developed.
Topsoil could be stockpiled for future landscaping use at the site. Itis understood that the development
will be levelled with a minimal cut and fill operation, and for economic reasons, the native soil is
expected to be used as general fill to raise lower areas of the site.

Fill required to bring the site up to grade should be: select sand; well graded coarse gravel; or low to
medium plastic, inorganic clay. Most of the native surficial sand soils and clay till are considered to be
suitable for this purpose. The native medium plastic silty clay which is considered to be suitable for
use as backfill materials, but will require moisture adjustment to allow good levels of compaction.

The engineered grading fill placed during site grading at this site should be compacted to at least 95
percent of SPMDD. Uniformity of compaction is most important. The lift thicknesses should be
governed by the ability of the selected compaction equipment to uniformly achieve the recommended
density. It is recommended that a maximum lift thickness of 200 mm for granular fill and 150 mm for
clay fill be utilized. Granular fill is best compacted with large smooth drum vibratory rollers. Clay fill is
best compacted with large vibratory "padfoot” or "sheepsfoot” rollers. In areas which require higher
compaction, it is recommended that granular fill be placed at moisture contents zero to 2 percent
below OMC and that clay fill be placed at moisture contents about 0 to 2 percent above OMC. This
will help reduce compactive effort and potential risk of subgrade disturbance needed to achieve
maximum density.

Special consideration must be given to deep fill areas below proposed structures where the depth of
fill is greater than 1.0 m below final grade. The engineered fill placed below structures should be
uniformly compacted to at least 98 percent of SPMDD at a moisture content within 2 percent of OMC
for fills 1.0 to 1.5 m deep. The control of moisture content is considered to be important for the
relatively dry, silty fill, because future wetting of these fill soils may cause significant settlement. These
settlements could occur long after original construction depending on changes in the groundwater
regime due to development (ie. lawn watering, servicing, etc.) and on normal seasonal conditions. If
these density levels cannot be achieved using common fill during site grading, the footing bearing
surfaces should be sub cut and underlain with select granular fills compacted to at least 98 percent.
The depth of subcut should be determined at the time of construction and will depend on factors such
as; age of fill, initial compaction, depth of fill, water table, footing configuration and loads. To reduce
settlement potential and compactive effort needed to achieve maximum density, it is recommended
that granular fill be placed at moisture contents zero to 2 percent below OMC.
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If subgrade conditions are soft, a thicker initial lift may be required to form a working base for
subsequent construction. This condition is best addressed in the field at the time of construction. If
subgrade conditions warrant the use of subgrade improvement gravel, it is possible, for lower lifts, to
use less expensive select coarse gravel with a maximum aggregate size of 150 mm.

6.3 SERVICE TRENCH INSTALLATION
6.3.1 Service Trench Excavation

If communial services are proposed the site may be subject to underground servicing requirements.
The side slope of conventional unsupported trench excavations is dependent on the local soil
conditions at any given location. Where the deep excavations are proposed, conventional trenched
excavations with sloping sides and/or moveable shields are considered to be feasible. The latest
edition of the Construction Safety Regulations of the Occupational Health and Safety Act of Alberta
should be followed. Open excavations at this site will require relatively flat side-slopes, particularly if
wet conditions are encountered due to rain or runoff. Given the availability of space around the site,
an open excavation is expected to be most economical. Side-slopes above the groundwater table
should be at least 1H:1V or flatter. If saturated zones are encountered within the cut, flatter side slopes
and/or dewatering may be required.

The degree of stability of excavated trench walls direcily decreases with time and, therefore,
construction should be directed at minimizing the length of time service trenches are left open.
Groundwater seepage from the sides of the trenches and from the base of the excavation are
expected to be encountered after precipitation or snow melt. Base heave and/or boiling of the trench
bottom can occur where a significant differential hydrostatic head exists at the bottom of the
excavation and soils are not cohesive (eg. silty sand or sand lenses in the till). Dewatering and other
pressure relief measures are available to minimize problems with the stability of the trench bottom.

Surface grading should be undertaken so that surface water is not allowed to pond adjacent to service
trenches. Surcharge loads, including excavation spoil, should be kept back from the crest of the
excavation a minimum distance equal to the excavation depth. Monitoring and maintenance of the
slopes should be carried out on a regular basis.

Installation of underground services and utilities requires an observational approach be adopted which
should combine past local experience, contractor's experience and geotechnical input. It would be
desirable for the selected excavation contractor to be experienced in similar conditions and/or,
alternatively, to excavate test pits in advance of construction to familiarize field personnel with
subsurface conditions. Quality workmanship is essential, because disturbed wet, cohesionless soils
at depth are very expensive measures to rehabilitate.

6.3.2 Pipe Bedding
Minor deflections of the trench bedding are expected. Underground utility pipes should be of a type

which will maintain watertight joints (i.e. rubber gasket) after minor shifting has occurred. Bedding
requirements are a function of the class of pipe and trench configuration, as well as site specific
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geotechnical considerations. In general, granular pipe bedding should be relatively well graded sand
or sand gravel mixture which can be readily compacted around the pipe to achieve a high frictional
strength. Bedding soils must have an appropriate gradation so that migration of naturai soils into the
granular system is minimized. Uniform or gap-graded sands and gravels should not be used as
bedding materials unless adequate provision is made to surround such soils with a filter fabric or
graded granular filter compatible with the existing subsoils.

In the event of significant groundwater seepage or wet base conditions, additional measures may be
required. Typically these measures include placement of a working mat of free draining gravel and
filter cloth after lowering of the water table and removal of disturbed soils. This layer of gravel is
intended to be a safe working base and the thickness required will be based on keeping groundwater
below the working surface. The function of the geotextile in pipe bedding applications is to act as a
separation barrier between the coarse bedding materials and the native fine grained soils, therefore
it needs to be strong enough to withstand construction activity.

6.3.3 Trench Backfill

It is assumed that trench backfill will consist of excavated silty sand, silty clay materials. The native
silty sand and silty clay are considered to be suitable for backfill, but may require adjustment of the
naturai moisture content to achieve proper compaction. Clay till materials are considered ton suitable
for use as trench backfill, but must be broken down into smaller pieces in order to allow proper
compaction and avoid short term bridging of backfill soils which could lead to long term settlement.
Soil used for trench backfill should be free of frozen material, organics, and any other undesirable
debris.

To minimize fill settlement under self-weight, it is recommended to use soil with a moisture content
within 5 percent of OMC. When excavated soils are excessively wet, the material should be dried or
blended prior to use as trench backfill. Suitable replacement soils would include imported sand borrow
materials with an appropriate moisture content relative to OMC.

Lift thicknesses for backfill should be governed by the ability of the selected compaction to achieve
specified density throughout the entire lift. Uniformity is of most importance. The nominal lift thickness
for select granular fill is 200 mm. Clay backfill should be placed in thin lifts with a nominal compacted
thickness of 150 mm. This is especially important when backfilling very stiff clay soils. The backfill
should be uniformly compacted to a minimum of 95 percent of the SPMDD. For road areas, the backfill
should be compacted throughout the depth of the fill to a minimum 97 percent of SPMDD.

Some settlement of the compacted backfill in trenches under self-weight is expected to occur. The
magnitude and rate of settlement would be dependent on the backfill soil type, the moisture condition
of the backfill at the time of placement, the depth of the service trench, drainage conditions and the
initial density achieved during compaction. Density monitoring of backfill placement is recommended
to encourage better attention to quality workmanship in placement.

Fill materials with variable moisture contents recompacted as trench backfill would not be expected
to provide uniform roadway subgrades for the support of pavement sections. If french settlement in
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road areas is a concern, it is suggested to consider a deep subgrade preparation of the upper 0.5 to
1.0 of the subgrade to help make the subgrade more uniform. This construction procedure is used with
success on similar deep trench backfill situations in the City of Red Deer. Design considerations
required for roadway subgrade construction on recompacted and natural materials at this site are
discussed in the section 6.5 of this report.

To minimize the effects of potential settlements on completed roadway surfaces, it is recommended
that staged asphalt pavement construction be adopted and that placement of final asphalt concrete
surfacing materials be delayed as long as possible, subsequent to completion of trench backfilling.

6.3.4 Concrete for Underground Structures

Water-soluble sulphate concentrations from the samples tested indicated negligible potential for
chemical attack of subsurface concrete. Therefore, General Use (Type GU) hydraulic cement is
suitable for use in all subsurface concrete in contact with native soil at the site in accordance with CSA
Standard CAN3-A23.1-M04. The recommended minimum 28 day compressive strength is 25 MPa with
a water cement ratio of 0.5. All concrete exposed to a freezing environment either during or after
construction should be air entrained.

6.4 ROADWAY SUBGRADE CONSTRUCTION

The native surficial soils were estimated to have CBR values in the order of 3 to 8 in a soaked
condition depending on the type of subgrade soil. These estimated CBR values are indicative of a low
to moderate level of subgrade support. Support in areas of sandy subgrade will provide higher levels
of support.

The exposed subgrade surface should be proof-rolled to identify soft areas. Soft areas should be sub-
cut and replaced with suitable fill compacted to 95 percent of SPMDD. The depth of excavation should
be sufficient to remove the soft material or to bridge over the soft material. The excavation of sensitive
soils should be performed by a tracked backhoe rather than dozer equipment to minimize disturbance
to the subgrade. The recommended type of subgrade fill would be a relatively clean coarse graded
gravel with a maximum aggregate size of 150 mm. A proposed coarse gravel gradation specification
is provided below:

TABLE 2
150 mm COARSE GRADED GRAVEL

Sieve Size (mm) Percent Passing By Weight |
150 100

75 80 - 100

25 50-75

5 25-55
0.08 2= 10
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This material is generally placed at the same time as the granular subbase of the pavement section
resulting in a thick lift of coarse granular material below the asphalt and base course gravel layers.
Based on local experience, the gravel subbase thickness required to establish a stable construction
base will be in the order of 200 mm to 500 mm.

Construction procedures should be designed to minimize disturbance to the subgrade. If the subgrade
is failed during construction, it can lead to costly replacement of weakened soils. The need for any
special construction procedures is best determined based on observations at the time of construction.
Therefore, construction of roads will require careful monitoring by an experienced soils technician to
avoid costly construction problems.

6.5 FLEXIBLE PAVEMENT DESIGN

Proposed pavement designs for roads and RV pads are expected to undergo light traffic within this
RV Resort. For design purposes the Design Traffic in equivalent axle loads (80 kN axles) is 1 x 10°
for the local road. The pavement sections provided below are based on a design CBR of 3 for the
native subgrade in a soaked condition or a subgrade which has been improved to an equivalent level
as described in Section 6.4. The majority of surficial soils across this site are expected to meet this
minimum subgrade support condition. Based on these assumptions the following flexible pavement
sections for both asphalt concrete pavement and gravel pavements are proposed:

TABLE 3
FLEXIBLE PAVEMENT DESIGN

| Local Road or Parking Pads

Design Traffic (ESAL’s) 1 x10°

Asphalt Concrete - - 75 mm

25 mm Crushed Base Gravel 300 150 mm 250 mm
[ Granular Sub-Base (minimum) - 300 mm

The base and subbase layer given above is a minimum assuming the subgrade is stable. Based on
local experience, there is the potential for some localized soft or sensitive areas. If subgrade
improvement gravel is required, it may be placed with the subbase in a single lift, effectively increasing
the subbase layer. Local experience suggests a total course gravel subbase layer of 500 mm to 800
mm may be required depending on weather and subsurface conditions at the time of construction.

The performance of the proposed pavement design sections will be, in part, dependent on achieving
an adequate level of compaction in subgrade and pavement materials. The recommended levels of
compaction for the granular materials in the pavement section should be a minimum of 98 percent of
SPMDD. The asphalt concrete should be compacted to a minimum of 97 percent of Marshall density
based on a 50 blow laboratory Marshall test for the local streets and a 75 blow Marshall test for the
collector roads.

Pavement materials should conform to the Lacombe County specifications. Alternatively, the following
pavement specifications are recommended.

Parkland(GEO
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TABLE 4
ASPHALT CONCRETE

Stability (kN minimum) 5.4

Flow (mm) 2-4

Air Voids (percent) 3-5

VMA (minimum percent) 14.5

Asphalt Cement (penetration grade) 150-200 (A)

Aggregate materials for base and subbase gravel should be composed of sound, hard, durable
particles free from organics and other foreign material. It is recommended to use aggregates
conforming to the following Alberta Transportation (AT) specifications.

TABLE 5
RECOMMENDED AGGREGATE SPECIFICATIONS

AT Specifications |

Asphalt Gravel Designation 1, Class 16
Crushed Base Gravel Designation 2, Class 20 or 25
Subbase Gravel Designation 2, Class 50

A copy of the Alberta Transportation aggregate specification is provided in Appendix A. Based on
availability of local materials at the time of tendering or construction, alternate materials could be
considered upon review by the geotechnical engineer. One alternative specification for subbase is
gravel meeting the gradation given in Table 2, Section 6.4 of this report.

If a geotextile is required to act as a separation barrier between the subgrade and gravel layer, the
recommended geotextile specification would be:

Minimum Grab Tensile Strength 900 N
Maximum Elongation at Break 30 percent
Minimum Mullen Burst Strength 2500 kPa
Minimum Tear Strength 400 N
Maximum Equivalent Opening Size 600 microns

Woven fabrics typically have more favourable stress/strain characteristics (30% elongation at failure)
than non-woven filter fabrics (100 % elongation at failure). Therefore, the woven fabric will mobilize
more strength as the subgrade deflects under construction traffic loads. Non-woven fabrics would be
suitable for use as a separation barrier in subdrainage trenches. Proposed geosynthetic filter fabrics
should be reviewed based on the proposed end use. A slightly less robust geotextile could be given
consideration if initial field performance ratings dictate. If sand fill is used on top of the native
subgrade, a filter fabric is not required because there is limited potential for upward migration of fines
and no need for a separation barrier.

The road surface should be sloped and graded to effectively remove all surface water as rapidly as

possible. To minimize the occurrence of surface water ponding in the roadways, finished surface
grades and cross slopes in the order of two percent are recommended. Allowing water to pond on the
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1-41-1-W5, NW-SW 12-41-1-W5, Lacombe County, Alberta Page 12 of 13

pavement surface will lead to infiltration of water into the subgrade which could result in weakening
of the subgrade soils.

No special pre-design considerations are given to thickening the pavement section over backfilled
trenches. The settlement of trenches is caused mainly by the long term self weight of the fill, not the
short term live loads from traffic. The road section or the thickness of granular subbase placed in the
road bed should be determined by the level of support expected from the subgrade based on field
observations. To minimize distress to pavement structures, trench backfill should be compacted to the
higher density levels as previously recommended. To minimize the effects of potential settiements on
completed roadway surfaces, it is recommended that staged asphalt pavement construction be
adopted and that placement of final asphalt concrete surfacing materials be delayed as long as
possible subsequent to completion of trench backfilling.

6.6 INSPECTION

During construction, it is recommended that on-site construction testing and monitoring be performed
to verify that actual site conditions are consistent with assumed conditions and actual conditions meet
or exceed design criteria. Based on Alberta Building Code, adequate levels of inspection are
considered to be: review of all completed bearing surface prior to concrete placement; full time
monitoring of deep foundations and monitoring, and compaction control of engineered fill.

7.0 LIMITATIONS

This report is based on local experience and the findings at twenty five borehole locations. If different
subsoil and groundwater conditions be encountered, this office should be notified and
recommendations submitted herein will be reviewed and revised as required. This report has been
prepared for the exclusive use of A.D. Williams Engineering Inc., and their approved agents for
specified application to the proposed Sandy Point - Gull Lake Development in 1-41-1-W5, NW-SW
12-41-1-W5 in Lacombe County, Alberta. It has been prepared in accordance with generally accepted
soil and foundation engineering practices. No other warranty, expressed or implied, is made.

Respectfully Submitted,
PARKLAND GEOTECHNICAL CONSULTING LTD.
A.P.E.G.G.A. Permit #07312 .

AN

Mingiang Tu M.Eng., P.Eng. Mark‘B\Fo\ther!o _ Eng N/
Geotechnical Engineer Principal.Geoteshnical Engineer.
pul btk 8! M
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Parkland(GEO

BOREHOLE NO.: 1

CLIENT: A.D.Williams Engineering Inc.

SITE: 1-41-1W5, NW-SW 12-41-1W5

PROJECT NO.: RD2894

NOTES: BH LOCATION:
SUBSURFACE PROFILE =
— [o} o G
E = O 5 = 5 Well Gompletion | §
= Description 2| Wpl—X—]W) | @ 2 | = g Details g
o o i)
] IR F = R K 3 i
0 GROUND SURFACE ] _ 907.50
. U ES Bl & ——
-\ Topsoil
1 \Moderately organic, black, moist. G 161
-+ Clay
- Silty, trace sand, firm, medium
1— plastic, brown, moist. g i GRAIN SIZE ANALYSIS:
. CLAY=45%
SILT=38% E
7 SAND=17& g
1 GRAVEL=0% 2
] ] D1 | 7 = Q 905.60
2—| -trace sand at 2.0m. ° S04=0.04% E
] S w
o =
_ wi
] 904.70
: 2 —
] Till .l . <
_| Clay, silty, trace gravel, stiff, medium ?_:
_| plastic, brown, occasional coal §
inclusions, occasional rust stains, w [a)
7 moist. % y W
= -
4= ® Gl | 1c2 Q E
2 ] O
! H=F
L
A =
o | 1D2 | 15 9
51 o g
i &
= l : 901.50
6 ° = e
| End of hole at 6.0m.
25mm standpipe installed.
7| Backfilled with cuttings.
7| Dry upon completion.
1 Water level at 2.4m on May 5, 2008.
7_
87
9.._
10 897.50
LOGGED BY: CJ GROUND ELEVATION: 907.495
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 10of1




BOREHOLE NO.: 2

CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE £
— o] 0 =
£ . = = ' 5
: . woswe | |3|z| § | wegmoeen| g
£ Description Wp X W) | @ | & |2 = g
o} 25 50 75 | ®© | Qo o] Q
m] [N T S N I R B 72 I ) @) L
0 GROUND SURFACE - 902.36
A\ Topsoil b 4
| \Moderately organic, black, moist. )
4 Clay =
- Silty, trace sand, soft to firm, medium =
1— plastic, brown, moist. ° =
- W S
oy
i ol
= o= 0
] ] 201 | 4 5B 9 900.46
2— -little gravel at 2.0m . ; E
E e =
1 -wetat 2.6m. %
- =
3 . 2 | 89936
A Till =
Clay, silty, trace gravel, stiff, medium S
plastic, brown, occasional coal w [m]
inclusions, occasional rust stains, e u
moist. | g E
4— | S| 3
o - B g
i 81 o
o [: E
i 202 | 9 Of
5— ° w
i =3
SE
] -
| ; JL ? 896.36
6 o . : —
End of hole at 6.0m.
25mm standpipe installed.
Backfilled with cuttings.
1 Wet upon completion.
1 Water level at 0.2m on May 5, 2008.
7_
8_
g_
ib 892.36
LOGGED BY: CJ GROUND ELEVATION: 902.364
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




BOREHOLE NO.: 3

CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE T
— o a =
£ . = | = E i 5
- . g woswe | |5zl B | Wlgomeen| £
a% Description = (V\;p5 ]5>é|7 \é\n) Q % = g %
o C:B\ I [F F?" w (v @) w
0 GROUND SURFACE _ - 900.04
A\ Topsoil : b 4
_| \Moderately organic, black, moist. -
-+ Till
- Clay, silty, trace gravel, stiff to very
1— stiff, medium plastic, brown, ° GRAIN SIZE ANALYSIS:
_| occasional coal inclusions, CLAY=35%
_| occasional rust stains, moist. SILT=35%
SAND=29% E
& _ GRAVEL=1% =
7 &) w
2 S04=0.04% = 9
: E
=
] | (&}
14
T | K L
i 1 3D1 | 10 =
7 E
g =
2 [m}
w
4— L L j
e e [
_ o 5
’ = 3
o
. a 895.14
5 -wetat5.0m. L E
1 9
%]
7] =
| =
w0
6— o o~
7 ] 3D2 | 16 JL
. ; e 893.54
- End of hole at 6.5m.
< 25mm standpipe installed. _
7— Backfilled with cuttings. :
_| Dry upon completion.
_| Water level at 0.2m on May 5, 2008.
8,_
9_

10 | 89004
LOGGED BY: CJ GROUND ELEVATION: 900.042
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:

RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




Parkland(GEO

BOREHOLE NO.: 4

CLIENT: A.D.Williams Engineering Inc.

SITE: 1-41-1W5, NW-SW 12-41-1W5

NOTES:

PROJECT NO.: RD2894

BH LOCATION:

SUBSURFACE PROFILE

Depth (m)

Description

Moisture

Symbol

(W [emmeeXeme] W)
25 50 75
TSR] | Frm

Type

Sample No

SPT (N)

Comments

Well Completion
Details

Elevation (m)

GROUND SURFACE

o

Topsoil
Moderately organic, black, moist.
Sand

Silty, little clay, fine grained, poorly
graded, loose, brown, moist.

Clay
Silty, trace sand, firm to stiff, medium
plastic, brown, occasional rust stains,
moist.

Till

Clay, silty, sandy, trace gravel, firm,
medium plastic, brown, occasional
coal inclusions, occasional rust
stains, moist.

End of hole at 6.0m.

25mm standpipe installed.
Backfilled with cuttings.

Wet upon completion.

Water level at 0.2m on May 5, 2008.

10

[op]

4G1

4D1

4D2

GRAIN SIZE ANALYSIS:
CLAY=40%

SILT=43%

SAND=17%
GRAVEL=0%

PVC PIPE————

BACKFILLED WITH AUGER CUTTINGS

f———25MM SLOTTED PVC PIPE

900.54
900.24

898.54

894.54

890.54

LOGGED BY: CJ

CONTRACTOR: J.E.D. Anchors & Environmental Ltd.
RIG/METHOQOD: Truck Mounted Rig / Solid Stem Auger

DATE: April 24, 2008
CALIBRATION:

GROUND ELEVATION: 900.542
NORTHING:
EASTING:

PAGE 1 of 1




BOREHOLE NO.: 5

CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE a
o] [%2] =
= = = ; =
: y g| woswe | |5ls| | Wegmpein | g
g Description -g (\/\go5 [5>élf\5f‘e'l) | € E g %
o 025\ . R | ﬁ 8 w (&) ]
0 GROUND SURFACE ] r 905.12
-\ Topsoil
_| \Moderately organic, black, moist.
-1 Clay
- Silty, sandy, firm to stiff, low plastic,
1— brown, moist.
T i
E o
o
7] O
2 S04=0.04% 2 §
- 5 - 902.62
1 Till Bl | aa e
7 Clay, silty, sandy, trace gravel, firm, g
3—) medium plastic, brown, occasional =]
- coal inclusions, occasional rust 5D1 | 11 =
- stains, moist. 3 E
| E S
| o
w
4 w =
_ = =
. o % | 0072
| -wetat4.5m. e s
& o
i m
¥ =
1 =
7]
= =
= =
wn
6 o
n ] 5p2 | 16 | No Sample Recovery l
. | 898.62
-1 End of hole at 6.5m.
- 25mm standpipe installed.
7— Backfilled with cuttings.
| Wet upon completion. |
_| Water level at 2.5m on May 5, 2008. |
8_
g_

10 895.12
LOGGED BY: CJ GROUND ELEVATION: 905.120
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:

RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




BOREHOLE NO.: 6

CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE (=
o (%) =
= z | = i c
% . = Moisture o2 g Well gggiglasletlon S
.% Description -g (sz5 |5)817 }_.,-N') 9 % N g %
] U>3\ sl L ﬁ‘ w w ] ]
0 GROUND SURFACE S 908.23
N\ Topsoil =
_| \Moderately organic, black, moist. *:
Sand =
- Silty, clayey, fine grained, poorly o
1— graded, loose, brown, moist. ° GRAIN SIZE ANALYSIS:
_ CLAY=19% E
SILT=18% 3
7 SAND=63% = L | 90673
7 Clay GRAVEL=0% Q
71 Silty, trace sand, firm, low plastic, ] 6D1 5 o 2
2— brown, moist. ° — E
. =
J 2 905.73
1 Till g
7 Clay, silty, sandy, stiff to very stiff, ?1:
3— medium plastic, brown, occasional L] -
- coal inclusions, occasional rust E
1 stains, moist. E
L
5 w
] g =
4— ° Q Ly
_ 4 F
o £ g
T E
- 6D2 | 16 g
5 L] =
7 =
i a
i l : i 902.23
6 ° | vse
_| End of hole at 6.0m.
25mm standpipe installed.
| Backfilled with cuttings.
7| Dry upon completion.
-| Standpipe destroyed May 5, 2008.
77
8_
g_
] 898.23
10 —
LOGGED BY: CJ GROUND ELEVATION: 908.227
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




= BOREHOLE NO.: 7
CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE =
(o] 1] —
= = c ; c
£ o S Moisture o | =z g wel g gtrgilla ;etlon 2
%_ Description g (WP [-=eXeeme| W) | @ g = = g
o o ek
a | ?.5 5;0_ i 7|5 oy b | @ &) i
0 GROUND SURFACE o e 906.43
-\ Topsoil
_ \Moderately organic, black, moist. B 7G1 :
- Clay :
- Silty, trace sand, firm, medium :
1—| plastic, brown, moist. ° E
- L
. o
o
- O 9]
2— ° 504=0.04% S 9
. E 903.93
1 Till 2
71 Clay, silty, sandy, stiff, medium (u5| w
3—{ plastic, brown, occasional coal ° 5
- inclusions, occasional rust stains, 01 | 13 <
- moist. 3 E
. =
! =)
m
4 . w -
. o C
_ o <
o
| > £
7 o
5—_ ® E
_ 9
7]
N =
4 =
3 n
6— ® | [
i | 7D2 | 14
: ' ] JL 4 899.93
- End of hole at 8.5m.
- 25mm standpipe installed. i
7— Backfilled with cuttings.
_| Dry upon completion.
_| Water level at 2.9m on May 5, 2008.
8_
ga
] 896.43
10
LOGGED BY: CJ GROUND ELEVATION: 906.430
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:

RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




BOREHOLE NO.: 8

CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE a
o %) =
— = = . o
E N 5 Kigistiipe re g Well I(33otr;l"1”pletlon S
£ Description 2 Wpl—X-—W) | 0| & | slals g
> El "25 s0 75 o £ |E & o
O (?-f S| A foncn | 1'?" w w O w
0 GROUND SURFACE i - 907.83
-\ Topsoil
_| \Moderately organic, black, moist.
1 Clay
-1 Silty, trace sand, firm, low plastic, 906.93
1—{\\brown, moist. GRAIN SIZE ANALYSIS:
Jd CLAY=34% L
Till ) ) . SILT=37% o
7 Clay, silty, sandy, stiff to very stiff, SAND=28% o
- medium plastic, brown, occasional GRAVEL=1% L>> [92]
- coal inclusions, occasional rust 8D1 | 19 o =
2| stains, moist. E
_ =]
i o
x
_ L
Q
) 2
37 T
“ E
8 =
w =]
- i
i & =
4 o m
i ?i‘ S
_ a 3 =
4 =
= 8D2 | 14 8
3l 7
2 =
N =
B (5
o) JL e 901.83
_| End of hole at 6.0m.
_| 25mm standpipe installed.
Backfilled with cuttings.
7| Dry upon completion.
7 Water level at 4.4m on May 5, 2008.
7_
B
9__

" 897.83
LOGGED BY: CJ GROUND ELEVATION: 907.826
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:

RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




BOREHOLE NO.: 9

CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE a
o %) =
—_ z -El = c
£ o S Moisture o | = 2 Wel g ggiﬂetlon 2
£ Description 2] wpl—x—iwy | g| & |2 £ g
a g T X | B |5 3 i
0 GROUND SURFACE ] - | 90545
N\ Topsoil -'
| \Moderately organic, black, mosit. | _905.05
-\ Sand
-\ Silty, fine grained, poorly graded,
1— \loose, brown, moist. o GRAIN SIZE ANALYSIS: 3
4 CLAY=39%
Till _ ) SILT=38%
71 Clay, silty, sandy, trace gravel, stiff, SAND=23% i
- medium plastic, brown, occasional GRAVEL=0% =
- coalinclusions, occasional rust o o
2| stains, moist. . S04=0.04% E (ZD
§ 2 BE
= 2
i B (3]
= i
N = L
3 o =
7 ] D1 | 15 =
- . =
a Y E !
i o
L
4- ° T -
. . i
i 5 3
(6]
i 2 3
j ]
5 ° -
y 5|
- o |
D |
e E |
_ =1
Q
5 ®| 899.25
_| -sand lens at 6.3m. | 9Dz | 12 ; = 898.95
- End of hole at 6.5m. |
- 25mm standpipe installed. |
7—{ Backfilled with cuttings. |
_| Dry upon completion.
_| Water level at 3.6m on May 5, 2008.
8_
g_
] 895.45
10 s
LOGGED BY: CJ GROUND ELEVATION: 905.453
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




BOREHOLE NO.: 10

CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE =
(@] w —
i 2 1] . =
§' o S Moisture & = é el g:tr;i?sletlon 2
£ Description £ (v\.r2p5 15)é§7 ;\II) o % - E g
0 GROUND SURFACE ] = 907.46
A\ Topsoil
| \Moderately organic, black, moist.
4 Clay
- Silty, sandy, trace gravel, stiff, low
1—| plastic, brown, moist. ° |
iy 906.26
1T &
Clay, silty, sand, trace gravel, stiff to O W
| very stiff, medium plastic, brown, 10D1 | 10 = U]
occasional coal inclusions, & =
271 occasional rust stains, moist. " E ¥
i 3
1
i ]
o
_ =
3 ° ¥ ;é
- k=
i =
- L [m]
w
} < =
— L
i = g % ¥ 903.26
| -wetat4.3m. 10G1 a <
| -sand lens at 4.4m. E
] | 10D2 | 16 o]
5— ° n
_ =
=
- Y
_ JL ! 901.46
6 ° k3 | S he b
_| End of hole at 6.0m.
25mm standpipe installed.
“| Backfilled with cuttings.
7| Wet upon completion.
1 Water level at 2.1m on May 5, 2008.
?_
8_
9_
10 897.46
LOGGED BY: CJ GROUND ELEVATION: 907.464
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




CLIENT: A.D.Williams Engineering Inc.

BOREHOLE NO.: 11

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE T
] 72} =

= = I ; c

E o Moisture o | = 2 el g O&ﬂet'on 2

;c% Description (V\;p [-=meXmmee| \5Nl) 9 % E = © %

o o
0 GROUND SURFACE - r 907.76
-\ Topsoil
Moderately organic, black, moist. 907.36
-\ Sand
-\ Silty, fine grained, poorly graded,
1— \loose, brown, moist. »
7 Clay
7 Silty, sandy, trace gravel, stiff, low il
- plastic, brown, moist. =
7 OE i 0
2— ° S04=0,04% 5B | C -
] | £ | 90536
1 Tin ' 3
_| Clay, silty, sandy, trace gravel, stiff, : 5
3] medium plastic, brown, occasional . i O
coal inclusions, occasional rust ‘ 2
7 stains, moist. 1D1| 1 s
7] 3 d =
i 3 | S
= ] O
y L
4 ¢ w =
_ o ‘T
i o | X
O ]
d 1=k
B i
5_
il é =
, &
»
K =
4 =
o]
6 '] o~
i ] 11D2 | 16 l
— ; 3 901.26
-1 End of hole at 6.5m.
- 25mm standpipe installed.
7— Backfilled with cuttings.
_| Wet upon completion.
| Water level at 3.4m on May 5, 2008.
8_
gA_

10 897.76
LOGGED BY: CJ GROUND ELEVATION: 907.759
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:

RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




BOREHOLE NO.: 12

CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE =
o 7] ~—
E = st S | = S Well Completion | §
= Description Al Wp kW) | 0| 2| g Details g
o El 25 s0 75 sl 5 |E 6 o
[m} 0 - Lo 1 L B ) O] w
0 GROUND SURFACE ] _ 908.61
\ Topsoil i
_| \Moderately organic, black, moist. B 12G1
- Clay
- Silty, sandy, trace gravel, stiff, low 907.61
1—L_plastic, brown, moist. ° GRAIN SIZE ANALYSIS: —
_ . CLAY=38%
Till ) SILT=38% o
-1 Clay, silty, sandy, trace gravel, stiff, SAND=23% A8
- medium plastic, brown, occasional GRAVEL=1% Q 0
- coal inclusions, occasional rust ‘ 12D1] 9 a =
21 stains, moist. 'y E
i S w
e =
o] |
(V]
— =
3+ ® | 3 ;
a ! =
] ; S
j L o
] w
4 ! %‘ ;’
4— ° | o T8
i | o s
' w
i ] ':
E 12D2 | 15 9
5— ° cé)
7] =
i &
i JL ) 902.61
6 ® 2 LT
_| End of hole at 6.0m.
| 25mm standpipe installed.
Backfilled with cuttings.
7 Dry upon completion. |
4 Water level at 2.4 on May 5, 2008.
7;
8_
g_
10 | 89861
LOGGED BY: CJ GROUND ELEVATION: 908.609
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




BOREHOLE NO.: 13

CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE T
o %) =
E B Rigicturs o |z G Well Igotm_ﬁjle'c:on S
= Description Q Wp X W) | 0| B | etails 5
) El 25 50 75 | E | 5 %
o CB‘ kel T ﬁ' w w (&) I
GROUND SURFACE 911.38
g ; : T 911.18
| Topsoil 2 | A0
_\Moderately organic, black, moist.
- Clay
- Silty, little sand, firm, low plastic,
1— brown, moist. 1o — GRAIN SIZE ANALYSIS:
_ CLAY=35%
SILT=46%
7 SAND=18% e | 909.88
7 Till GRAVEL=1% = | 909.88
7 Clay, silty, trace sand, stiff to very Q 0]
2— stiff, medium plastic, brown, moist. ° S04=0.04% g g 909.18
: -occasion coal inclusions at 1.8m. . E
| -trace gravel at 2.3m. 8
o
1 I}
34 ° g =
T ] 1301 8 o~
7 =
i ¥ s
i [a)
L
4 L w =5
- o o
il e S
! s 3
i ]
5ﬁ
i * =
i g
| (7]
7 =
i =
% ol 2 905.38
| -little sand at 6.1m. ] l
13D2 | 16
- 4 904.88
1 End of hole at 6.5m.
- 25mm standpipe installed.
7— Backfilled with cuttings.
- Dry upon completion. |
| Water level at 2.9m on May 5, 2008.
87
9_.
10 901.38
LOGGLD BY: CB GROUND ELEVATION: 911.378
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




BOREHOLE NO.: 14

CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE £
(@] [%3] ~—
— = z ; c
£ 5 Moisture | = 2 L Sggﬂet'on 2
£ Description 2l wpl—xqwy | @| B |2 = g
]
8 7 I F = I 38 m
4 GROUND SURFACE - T 909.96
| Topsoil | [ 90076
|\ Moderately organic, black, moist.
o Sand G :. :
- Little silt, trace gravel, fine grained, | 14G1 909.06
1—\ poorly graded, soft, brown, moist. ° GRAIN SIZE ANAYSIS:
o CLAY=39% w
Till SILT=34% o :
- Clay, silty, trace sand, trace gravel, SAND=26% o. d
- stiff, low plastic, brown, moist. GRAVEL=1% Q W
| 14D1 | 11 4 | ©
2 . 504=0.04% =
A 5 ] 2
K
7] = i
- B d W
s O
o 1 5
3 ® _: ;_.’.;
=] j ]:
4 | =
[} 0
=] q Ll
. SHEH -
Y " SHEH Y |osrs
| -medium plastic at 4.3m. o |
o, '—_- !
4 14D2 | 9 9
oF ? - 4
7 =
i &
i JL 903.96
6 ® k2 L
| End of hole at 6.0m.
25mm standpipe installed.
| Backfilled with cuttings.
7| Dry upon completion.
-1 Water level at 5.1m on May 5, 2008.
7_
g_
7] 899.96
10 e
LOGGED BY: CB GROUND ELEVATION: 909.960
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




CLIENT: A.D.Williams Engineering Inc.

BOREHOLE NO.: 15

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE =
0 (7] f=1
—_~ Z E 5 =
E . - Nidisture e 5 Well Igozrn_ﬁalehon S
s Description 8 Wp X | 0| B |2 = etails g
O S| 25 50 75 £l & | o S 9
= (72 I N N ) i B I 7 O i
0 GROUND SURFACE ] = 911.92
1 Topsoit L 21187
_[\\Moderately organic, black, moist.
{ Clay
- Silty, traqe sand, trace_gravel, stiff,
1__ low plastic, brown, moist. 910.72
_| -occasion coal inclusions at 1.3m. i
- o
i o 1F 910.02
2= Till S04=0.04% = Q
- Clayey, silty, trace sand, trace gravel, ==
- stiff, medium plastic, brown, moist. E 0
7| -occasion rust stains at 2.5m. 3
= i}
3- S
4 i <
] ] 15D1 50 Hit a rock. E
= =
e | O 908.02
4— -little sand at 4.0m. i =
4 a i
o o 5
o
il > &
| o
o E
i =
0
N =
| =
w0
65— o
: ] i l : + | 90542
- End of hole at 6.5m.
- 25mm standpipe installed.
7— Backfilled with cuttings.
_| Dry upon completion.
_| Well dry on May 5, 2008.
8_
9_
| 10 901.92
LOGGED BY: CB GROUND ELEVATION: 911.920
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 0of 1




Parkland(GEO

BOREHOLE NO.: 16

CLIENT: A.D.Williams Engineering Inc.

SITE: 1-41-1W5, NW-SW 12-41-1W5

NOTES:

PROJECT NO.: RD2894

BH LOCATION:

SUBSURFACE PROFILE

Depth (m)

Description

Moisture

Symbol
|
=
4
=

Type

Sample No

SPT (N)
Comments

Well Completion
Details

Elevation (m)

(=]

GROUND SURFACE

Topsoil
Moderately organic, black, moist.

Clay
Silty, low plastic, soft, brown, moist.

Sand
Silty, clayey, trace gravel, loose, non
plastic, brown, moist.

Till
Clay, silty, trace gravel, stiff, low
plastic, brown, moist.

-occasional rust stains at 3.8m.

-medium plastic at 4.5m.

-some sand at 4.9m.

Weathered Bedrock
Sandstone, hard, brown, moist.

End of hole at 5.7m due to auger
refusal.

25mm standpipe installed.
Backfilled with cuttings.

Dry upon completion.

Well dry on May 5, 2008.

[#p]

16G1

GRAIN SIZE ANALYSIS:
CLAY=13%

SILT=20%

SAND=60%

16D1

GRAVEL=6%
12

16D2

10

PVC PIPE——

e
e

BACKFILLED WITH AUGER CUTTINGS

k——25MM SLOTTED PVC PIPE

913.19

912.99

912.29

911.69

909.49

908.79

908.39

907.79

907.49

903.19

LOGGED BY: CB

CONTRACTOR: J.E.D. Anchors & Environmental Ltd.
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger

DATE: April 24, 2008
CALIBRATION:

GROUND ELEVATION: 913.189

NORTHING:
EASTING:

PAGE 1 of 1




Parkland(GEO

CLIENT: A.D.Williams Engineering Inc.
SITE: 1-41-1W5, NW-SW 12-41-1W5
NOTES:

BOREHOLE NO.: 17

PROJECT NO.: RD2894
BH LOCATION:

SUBSURFACE PROFILE

Depth (m)

Description

Moisture
(Wp [---—X-——- WI)

25 50 75
1 PSRRI | S

Symbol
Type
Sample No
SPT (N)
Comments

Well Completion
Details

Elevation (m)

GROUND SURFACE

Topsoil
Moderately organic, black, moist.

Clay
Silty, little sand, stiff, low plastic,
brown, moist.

Till
Clay, silty, trace sand, medium
plastic, stiff, brown, moist.

-occasional rust stains and coal
inclusions at 2.5m.

-wet at 4.8m.

Weathered Bedrock

Sandstone, hard, grey, wet.

s

AR

° GRAIN SIZE ANALYSIS:

CLAY=43%
SILT=39%
SAND=17%
GRAVEL=1%

o 504=0.04%

17D1| 10

17D2 | 20

End of hole at 6.5m.
25mm standpipe installed.
Backfilled with cuttings.
Wet upon completion.

Water level at 3.1m on May 5, 2008.

10

PVCRIPE——————"

.|N

»le
Liv]

BACKFILLED WITH AUGER CUTTINGS

K——25MM SLOTTED PVC PIPE

911.72

911.52

910.32

900.32

907.12

906.82

905.22

901.72

LOGGED BY: CB

CONTRACTOR: J.E.D. Anchors & Environmental Ltd.
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger

DATE: April 24, 2008
CALIBRATION:

GROUND ELEVATION: 911.716

NORTHING:
EASTING:

PAGE 1 of 1




CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO
NOTES:

SITE: 1-41-1W5, NW-SW 12-41-1W5

BOREHOLE NO.: 18

PROJECT NO.: RD2894
BH LOCATION:

SUBSURFACE PROFILE

Depth (m)

Moisture
(Wp [--—-X-—--| WI)

25 50 75
SN, | FRS——. N 1

Description

Type

Sample No

SPT (N)
Comments

Well Completion
Details

Elevation (m)

o

GROUND SURFACE

Topsoil

Moderately organic, black, moist.

Clay

Silty, trace sand, firm, low plastic,
brown, moist.

-occasional coal inclusions at 0.8m.
-trace gravel at 1.3m.

Till
Clay, silty, trace sand, stiff to hard,
low plastic, brown, dry to moist.

-very stiff at 2.9m.

-hard at 4.2m.

-some clay at 4.9m.

End of hole at 6.0m.

25mm standpipe installed.
Backfilled with cuttings.

Dry upon completion.

Water level at 3.7m on May 5, 2008.

10

18G1

18D1

12

18D2

38

PVG PIPE————"""

P
P

BACKFILLED WITH AUGER CUTTINGS
.|K

——25MM SLOTTED PVC PIPE

920.08

919.88

918.68

917.28

915.98

915.28

914.08

910.08

LOGGED BY. CB

CONTRACTOR: J.E.D. Anchors & Environmental Ltd.
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger
DATE: April 24, 2008

CALIBRATION:

GROUND CLEVATION: 920.081

NORTHING:
EASTING:

PAGE 1 of 1




BOREHOLE NO.: 19

CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE g
o] w —
—_ > 2 . p
g Description {W2|:5 ];é ----- |7 \SNI) el E = £ %
0 [ = S| > 8] im]
0 GROUND SURFACE ] - 922.32
1 Topsoil | 922.12
J\Moderately organic, black, moist.
Clay
- Silty, trace sand, low plastic, firm, 921 32
1—t_brown, moist. GRAIN SIZE ANALYSIS: —
A CLAY=34%
- Till ; : : SILT=36%
Clay, silty, trace gravel, stiff, medium SAND=30% L
7 plastic, brown, occasional coal Gl | 19a1 GRAVEL=0% %
- inclusions, occasional rust stains, o o
2~ moist. & g
i E
: )
ﬁ ‘ (&)
1 x
_ ‘ &
3 | g
) ] 19D1 | 10 =
7] =
- =
_ ‘al
w
4+ w =
- o L
_ o 5
(&)
i > g
i i
5_
| =
i =
m 5
= =
_ =
[Te]
6— N
7] ] 19D2 | 13 JL
- 7 e 915.82
- End of hole at 6.5m.
- 25mm standpipe installed.
7— Backfilled with cuttings.
| Dry upon completion.
_| Well dry on May 5, 2008. |
8_
9—
10 912.32
LOGGED BY: CB GROUND ELEVATION: 922.318
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




BOREHOLE NO.: 20

CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE £
—_ ] m =
e . = 2 = i =
= o = isistuie e |2 g Well Sggigetlon S
= Description €| Wpl—XemeW) [ @| & |2 = g
© =| 25 50 75 = @ | o} o
@] Wl [ [ =] 0 | ®» (&} L
0 GROUND SURFACE 7 - 930.55
1 Topsoil | 93035
| \Moderately organic, black, moist.
1 Sand
-\ Silty, fine grained, poorly graded, non 1 | TS
1— \plastic, brown, moist. e GRAIN SIZE ANALYSIS:
7 Till CLAY=27% w B
| , SILT=42% o B ;
Clay, silty, sandy, trace gravel, low SAND=30% o B ]
- plastic, stiff, brown, moist. GRAVEL=1% O i @
| g 1 2
2] . 1=
] | 3 928.15
| -some sand at 2.5m. | &
| -ittle clay at 2.6m. { 3
3— . x -
~ j .:
i | =
i w O
4 Gl | 2061 = E
4— ° ] W
i z E
H h i o0
. =
il 8
B ° 7]
o s
=
| aQ
) g | 2002 l
_| End of hole at 6.0m.
25mm standpipe installed.
| Backfilled with cuttings.
7| Dry upon completion.
= Well dry on May 5, 2008.
T_
- | |
9
- 920.55
LOGGED BY: CJ GROUND ELEVATION: 930.550
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




Parkland(GEO

BOREHOLE NO.: 21

CLIENT: A.D.Williams Engineering Inc.

SITE: 1-41-1W5, NW-SW 12-41-1W5

NOTES:

PROJECT NO.: RD2894
BH LOCATION:

SUBSURFACE PROFILE

Depth (m)

Description

Symbol

Moisture
(Wp [-----X-----| WI)
25 50 75
I | 1

Type

Sample No

Well Completion
Details

SPT (N)
Comments

Elevation (m)

o

GROUND SURFACE

Topsoil
Moderately organic, black, moist.
Clay

Silty, firm to stiff, low plastic, brown,
moist.

-trace gravel at 0.5m.

Till

Clay, silty, sandy, trace gravel, stiff,
low plastic, brown, occasional coal
inclusions, occasional rust stains,
moist.

Weathered Bedrock

Sandstone, hard, brown, moist.

-dense at 2.7m.

End of hole at 6.5m.
25mm standpipe installed.
Backfilled with cuttings.
Dry upon completion.
Well dry on May 5, 2008.

21D1

50

BACKFILLED WITH AUGER CUTTINGS

21D2

50

f———25MM SLOTTED PVC PIPE

924.67

924.42

922.87

922.17

918.17

914.67

LOGGED BY: CB

CONTRACTOR: J.E.D. Anchors & Environmental Ltd.
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger

DATE: April 24, 2008
CALIBRATION:

GROUND ELEVATION: 924.668
NORTHING:
EASTING:

PAGE 1 of 1




BOREHOLE NO.: 22

CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE a
o [%2] —
£ o |5 e | 3|2l | wegmen | g
g Description £ (sz5 |5)c(1 ----- |7 \5NI} Q E | £ %
0 GROUND SURFACE - 916.42
1 Topsoil | 91622
|\ Moderately organic, black, moist. 915.92
-\ Clay _ _ H 22G1
- \Silty, firm, low plastic, brown, moist.
1— Till GRAIN SIZE ANALYSIS:
7 Clay, sitly, sandy, trace gravel, stiff, g:’?,—:g;ﬁ o
-1 low plastic, brown, occasional coal SAND=26% [
- Inclusions, occasional rust stains, GRAVEL=1% Q
4 moist. 2201 | 12 g
2__
3 ¥
. 913.12
7 Weathered Bedrock i
-1 Sandstone, hard, brown, moist. o
. o
4— Q
i a
| (]
w
. E
=l 22D2 | 50 9
5 7]
4 =
=
N &
o l | 91042
| End of hole at 6.0m.
25mm standpipe installed.
| Backfilled with cuttings.
7 Dry upon completion.
-1 Well dry on May 5, 2008.
7__.
8_
9_
10 906.42
LOGGED BY: CB GROUND ELEVATION: 916.419
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




BOREHOLE NO.: 23

CLIENT: A.D.Williams Engineering Inc.

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
NOTES: BH LOCATION:
SUBSURFACE PROFILE =
(@] ()] ~—
E = Kciistigre A 5 Well IS)t‘)tmﬁ)[e’uon S
= Description 8| Wpl—XerfW) | 0| B |5 etails =
o El "5 50 75 s E|& & o
(m] U"? el | | Izh. (fg! w O i
0 GROUND SURFACE _ 905.17
-\ Topsoil = | 904.97
M | ic, bl ist.
,\ oderately organic, black, moist G 23G1 ; & 7
- Cla o B e
f\§ilty. firm, low plastic, brown, moist. % =
1 Till o B i
7 Clay, silty, sandy, trace gravel, stiff to E q g
- very stiff, medium plastic, brown, 3 =
- maist. | E
i | o
& &
e (U]
5
i <
- 1 E
E o
3 o =
5 w
i ] 23D1 | 17 = e
E | & 901.57
| Weathered Bedrock o =
#l Sandstone, hard, brown, moist. (To' @l
] 2
_ &
s ] l J 900.17
_| End of hole at 5.0m.
Auger refusal at 5.0m.
7| 25mm standpipe installed.
7 Backfilled with cuttings.
-1 Dry upon completion.
6— Welldry on May 5, 2008.
7'_
8__
9_
10 | 895.17
LOGGED BY: CB GROUND ELEVATION: 905.171
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




Parkland(GEO

CLIENT: A.D.Williams Engineering Inc.
SITE: 1-41-1W5, NW-SW 12-41-1W5

BOREHOLE NO.: 24

PROJECT NO.: RD2894

NOTES: BH LOCATION:
SUBSURFACE PROFILE £
—_ o E ~—
£ . L - = i <
e . wawe | |5 |g| p[Vveigmenn | g
4% Description (\I\J"Qp5 |5>E()—]7 g\ﬂ) e % [n_. g %
o (R B El o |6 o i
0 GROUND SURFACE ] " 901.73
1 Topsoil : | 90153
1\ Moderately organic, black, moist.
- Clay and Silt
- Trace sand, firm, low plastic, brown,
1— moist.
] {7 900.53
_| -some sand at 1.3m. | %
4 L 3) ) 900.03
4 Sand - ] 24D1 | 17 3 2
2 Silty, trace clay, fine grained, poorly = =
-| graded, compact, brown, moist. { 3 8
7] x
= T}
: O
= =
] i
_ =
- i =
] | i O
o = 897.93
- n_ S | —
] Till . o | E
y . | X
| Clay, silty, sandy, trace gravel, stiff, & 5
_| medium plastic, brown, occasional [m] ] %
| coalinclusions, moist. UE ]
| ] 24D2 | 11 S
5— w
| =
=
- g
6| | JL H=E | | e
| End of hole at 6.0m. ‘
| 25mm standpipe installed.
Backfilled with cuttings.
7| Dry upon completion.
- Well dry on May 5, 2008.
7_
8_
9_
10 891.73
LOGGED BY: CB GROUND ELEVATION: 901.733
CONTRACTOR: J.E.D. Anchors & Environmental Lid. NORTHING:
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




CLIENT: A.D.Williams Engineering Inc.

BOREHOLE NO.: 25

Parkland(GEO SITE: 1-41-1W5, NW-SW 12-41-1W5 PROJECT NO.: RD2894
' NOTES: BH LOCATION:
SUBSURFACE PROFILE =
o 0 —
— =z e i c
£ N 5 Misishare = o Well gotr;'l_}las!etlon S
= Description 2| wpl—x—iwy [g| B |2 £ etai g
()
a I =l - K 3 i
0 GROUND SURFACE S _ 900.17
| Topsoil £ | 899.97
_\Moderately organic, black, moist. :‘..;
1 Clay G| | 2561 =
- Silty, trace sand, trace gravel, low = 89917
1—_plastic, stiff, brown, moist. & GRAIN SIZE ANALYSIS: 3 —_
. - CLAY=33%
Till _ SILT34%
7| Clay, silty, sandy, trace gravel, stiff, SAND=33% w
- medium plastic, brown, occasional GRAVEL=0% % :
-| coal inclusions, occasional rust o 5% »
2| stains, moist. o 504=0.04% 5B e
22 2
o = 3]
EH o
=1 = w
3— e | g
7 | ] 25D1 | 11 =
= . ¥ =
. | =
= | [a]
. w
A4— ® | L j
s A T
g o X
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- End of hole at 6.5m.
- 25mm standpipe installed.
7| Backfilled with cuttings.
—| Dry upon completion.
_| Well dry on May 5, 2008.
8_
9__
10 890.17
LOGGED BY: CB GROUND ELEVATION: 900.168
CONTRACTOR: J.E.D. Anchors & Environmental Ltd. NORTHING:
RIG/METHOD: Truck Mounted Rig / Solid Stem Auger EASTING:
DATE: April 24, 2008
CALIBRATION: PAGE 1 of 1




PROJECT# RD2894
PROJECT Sandy Point - Gull Lake Development
BOREHOLE 1
Parkland(GEO DEPTH 1.0m
SAMPLE # MC1
DATE July 15/08
TECH JB

SOIL PLASTICITY SUMMARY

LIQUID LIMIT (LL)
Trial No. 1 2
No. Blows 29 30
Wt. Sample Wet + Tare 45.831 45.867
Wt. Sample Dry + Tare 37.120 37.208
Wt. Water 8.711 8.659
Tare Container 16.241 16.188
Wt. Dry Soil 20.879 21.020
Moisture Content 41.721 41.194
Corrected for Blow Count 42 477 42 113
Liquid Limit Averag_}e 42.3
[PLASTIC LIMIT (PL)
Trial No. 1 2 3
Wt. Wet Worm + Tare 8.783 8.570 8.751
Wt. Dry Worm + Tare 8.474 8.291 8.443
Wt. Water 0.309 0.279 0.308
Tare Container 6.281 6.355 6.280
Wt. Dry Worm 2.193 1.936 2.163
Moisture Content 14.090 14.411 14.239
Plastic Limit Average 14.2
PLASTICITY INDEX (PI) = LL-PL 28.0
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Parkland(GEO

PROJECT# RD2894

BOREHOLE 9
DEPTH 1.0m

SAMPLE # MCA1

DATE July 15/08
TECH JB

PROJECT Sandy Point - Gull Lake Development

SOIL PLASTICITY SUMMARY

LIQUID LIMIT (LL)
Trial No. 1 2
No. Blows 20 21
Wt. Sample Wet + Tare 43.298 44.945
Wt. Sample Dry + Tare 35.607 36.943
Wt. Water 7.691 8.002
Tare Container 16.213 16.340
Wt. Dry Soil 19.394 20.603
Moisture Content 39.657 38.839
Corrected for Blow Count 38.600 38.028
Liquid Limit Average 38.3
PLASTIC LIMIT (PL)
Trial No. 1 2 3
Wt. Wet Worm + Tare 8.623 8.454 8.590
Wt. Dry Worm + Tare 8.324 8.172 8.301
Wt. Water 0.299 0.282 0.289
Tare Container 6.304 6.267 6.324
Wt. Dry Worm 2.020 1.905 1.977
Moisture Content 14.802 14.803 14.618
Plastic Limit Average 14.7
|PLASTICITY INDEX (PI) = LL-PL 23.6
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PROJECT# RD2894
PROJECT Sandy Point - Gull Lake Development
BOREHOLE 13
Parkland(GEO DEPTH 1.0 m
SAMPLE # MC1
DATE July 15/08
TECH JB

SOIL PLASTICITY SUMMARY

LIQUID LIMIT (LL)
Trial No. 1 2
No. Blows 27 28
Wt. Sample Wet + Tare 46.574 45,864
Wt. Sample Dry + Tare 38.125 37.627
Wt. Water 8.449 8.237
Tare Container 16.180 16.227
Wt. Dry Soil 21.945 21.400
Moisture Content 38.501 38.491
Corrected for Blow Count 38.861 39.022
Liquid Limit Average 38.9
PLASTIC LIMIT (PL)
Trial No. 1 2 3
Wt. Wet Worm + Tare 8.337 8.608 8.737
Wt. Dry Worm + Tare 8.025 8.274 8.366
Wit. Water 0.312 0.334 0.371
Tare Container 6.292 6.346 6.309
Wt. Dry Worm 1.733 1.928 2.057
Moisture Content 18.003 17.324 18.036
Plastic Limit Average 17.8
[PLASTICITY INDEX (PI) = LL-PL 21.2 |
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PROJECT# RD2894
PROJECT Sandy Point - Gull Lake Development
BOREHOLE 22
Parkland(GEO DEPTH 1.0m
SAMPLE # MC1
DATE July 15/08
TECH JB

SOIL PLASTICITY SUMMARY

LIQUID LIMIT (LL)
Trial No. 1 2
No. Blows 29 30
Wt. Sample Wet + Tare 47.521 45.600
Wt. Sample Dry + Tare 38.799 37.385
Wt. Water 8.722 8.215
Tare Container 16.535 16.271
Wt. Dry Soil 22264  21.114
Moisture Content 39.175 38.908
Corrected for Blow Count 39.885 39.776
Liquid Limit Average 39.8
PLASTIC LIMIT (PL)
Trial No. 1 2 3
Wt. Wet Worm + Tare 8.717 8.570 8.623
Wt. Dry Worm + Tare 8.400 8.266 8.301
Wt. Water 0.317 0.304 0.322
Tare Container 6.297 6.298 6.259
Wt. Dry Worm 2.103 1.968 2.042
Moisture Content 15.074 15.447 15.769
Plastic Limit Averag_]e 15.4
[PLASTICITY INDEX (PI) = LL-PL 24.4 I
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PROJECT# RD2894
PROJECT Sandy Point - Gull Lake Development
BOREHOLE 25
Parkland(GEO DEPTH 1.0m
SAMPLE # MC1
DATE July 15/08
TECH JB

SOIL PLASTICITY SUMMARY

LIQUID LIMIT (LL)
Trial No. 1 2
No. Blows 21 22
Wt. Sample Wet + Tare 45.667 45.037
Wt. Sample Dry + Tare 37.816 37.364
Wt. Water 7.851 7.673
Tare Container 16.194 16.163
Wt. Dry Soil 21.622 21.201
Moisture Content 36.310 36.192
Corrected for Blow Count 35.552 35.636
Liquid Limit Average 35.6
PLASTIC LIMIT (PL)
Trial No. 1 2 3
Wit. Wet Worm + Tare 8.484 8.781 8.776
Wt. Dry Worm + Tare 8.207 8.489 8.466
Wit. Water 0.277 0.292 0.310
Tare Container 6.304 6.451 6.290
Wt. Dry Worm 1.903 2.038 2176
Moisture Content 14.556 14.328 14.246
Plastic Limit Average 14.4
|[PLASTICITY INDEX (PI) = LL-PL 21.2
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Parkland(GEO

PROJECT
PROJECT #
BOREHOLE
DEPTH
SAMPLE
LOCATION

Sandy Point - Gull Lake Development
RD2894

i) DATE July 15/08
1.0m TECH JB
MC1

GRAIN SIZE DISTRIBUTION

SAND GRAVEL
CLAY SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
U5 STANDARD SEVE SIZES zoo—456 4626 + 4—3roH—Sh I—GH
T T 1 TTTLH Tttt I
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GRAIN SIZE IN MILLIMETRES
COMMENTS: SUMMARY
D10 = GRAVEL 0.20%
D30 = SAND 17.03%
% Retained on 2 mm seive D60 = SILT 38%
Soil Type: Clay, and silt, little sand CuU = CLAY 44.85%

cC
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PROJECT # RD2894
BOREHOLE 3 DATE July 16/08
DEPTH 1.0m TECH JB
Parkland(GEO SAMPLE MC1
LOCATION
GRAIN SIZE DISTRIBUTION
SAND GRAVEL
CLAY SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
R TS e b e L me o
100 I = T iy S0 T
80 'f rrrrrr ' . | A 4 =
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GRAIN SIZE IN MILLIMETRES
COMMENTS: SUMMARY
D10 = GRAVEL 0.20%
D30 = SAND 29.14%
% Retained on 2 mm seive D60 = SILT 35%
Soil Type: Clay, and silt, some sand CU = CLAY 35.57%
CC =

PROJECT

Sandy Point - Gull Lake Development
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PROJECT Sandy Point - Gull Lake Development
PROJECT # RD2894
BOREHOLE 4 DATE July 16/08
DEPTH 1.0m TECH JB
Parkland(GEO SAMPLE MC1
LOCATION
GRAIN SIZE DISTRIBUTION
SAND GRAVEL
CLAY SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
US STANDARD SIEVE SZES z 66 4526 46 A3ttt
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GRAIN SIZE IN MILLIMETRES
COMMENTS: SUMMARY
D10 = GRAVEL 0.00%
D30 = SAND 17.02%
% Retained on 2 mm seive D60 = SILT 43%
Soil Type: Silt, and clay, little sand cuU = CLAY 40.31%
CC =



-

Parkland(GEO

PROJECT
PROJECT #
BOREHOLE
DEPTH
SAMPLE
LOCATION

Sandy Point - Gull Lake Development
RD2894

6 DATE July 16/08
1.0m TECH JB
MCA1

GRAIN SIZE DISTRIBUTION

SAND GRAVEL
CLAY SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
e T T Ttk
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‘ I ! l ‘ /ﬁ || ‘
| | y
a0 - 2 o 5 5 7 A W) 1‘.‘ B I | -
80 + e L 5 -
70 ——— =+ B ] .
G}
=
o 60— — — —
UJ |
<
o
= ‘
Z 50 — s — |
i
O |
[va
i
O 40 ' R -
|
Pod
30 + L = R =
;‘r/
20 T o ] T [
ot | | ; l \
¢ | i
10 +— | : ‘
‘ ‘
. ‘ R ' |
0 > | ||
0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETRES
COMMENTS: SUMMARY
D10 = GRAVEL 0.00%
D30 = SAND 62.59%
% Retained on 2 mm seive D60 = SILT 18%
Soil Type: Sand, little clay, little silt Cu = CLAY 19.06%

cC




PERCENT PASSING

SOMMENTS:

PROJECT

Sandy Point - Gull Lake Development

% Retained on 2 mm seive
Soil Type: Silt, some clay, some sand

PROJECT # RD2894
BOREHOLE 8 DATE July 16/08
DEPTH 1.0m TECH JB
Parkland(GEO SAMPLE MC1
LOCATION
GRAIN SIZE DISTRIBUTION
SAND GRAVEL
CLAY SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
U5 STANDARD SEVE STZES o466 45 48 43 Br-SftN S—F6H
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GRAIN SIZE IN MILLIMETRES
SUMMARY
D10 = GRAVEL 0.50%
D30 = SAND 28.07%
D60 = SILT 37%
CuU = CLAY 34.29%

CcC




[S—)

Parkland(GEO

PROJECT
PROJECT #
BOREHOLE
DEPTH
SAMPLE
LOCATION

Sandy Point - Gull Lake Development
RD2894

9 DATE July 15/08
1.0m TECH JB
MC1

GRAIN SIZE DISTRIBUTION

SAND GRAVEL
CLAY SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
TS ST SEUSSEES 408401206 —4—/OHN-SN——ItN—Git
100 . | o >0 90— T
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GRAIN SIZE IN MILLIMETRES
COMMENTS: SUMMARY
D10 = GRAVEL 0.00%
D30 = SAND 23.32%
% Retained on 2 mm seive D60 = SILT 38%
Soil Type: Clay, and silt, some sand CU = CLAY 38.74%

CcC
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PROJECT Sandy Point - Gull Lake Development
PROJECT # RD2894

BOREHOLE 12 DATE July 16/08

DEPTH 1.0m TECH JB
Parkland(GEO SAMPLE MC1

LOCATION

GRAIN SIZE DISTRIBUTION

SAND GRAVEL
CLAY SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
US STANDARD SEVE S7ES z 66 45—-26 5 A—3fBHSr Si—GHY
100 T T T T 180 admEREY T ‘
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i : |
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GRAIN SIZE IN MILLIMETRES
SOMMENTS: SUMMARY
D10 = GRAVEL 0.20%
D30 = SAND 23.29%
% Retained on 2 mm seive D60 = SILT 38%
Soil Type: Clay, and silt, some sand Ccu = CLAY 38.24%

CcC
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PROJECT Sandy Point - Gull Lake Development
PROJECT # RD2894

BOREHOLE 13 DATE July 15/08

DEPTH 1.0m TECH JB
Parkland(GEO SAMPLE MC1

LOCATION

GRAIN SIZE DISTRIBUTION

SAND GRAVEL
CLAY SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
US STANDARD SEVESIZES z 166 4526 - 4—3ftH—Srt SH—oHY
100 —— T T | | ‘ ‘.‘. et e —3 0096 ‘ T I | ‘
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GRAIN SIZE IN MILLIMETRES
ZOMMENTS: SUMMARY
D10 = GRAVEL 0.20%
D30 = SAND 18.18%
% Retained on 2 mm seive D60 = SILT 46%
Soil Type: Silt, and clay, little sand CuU = CLAY 35.88%

cC



Parkland(GEO

PROJECT Sandy Point - Gull Lake Development

PROJECT # RD2894

BOREHOLE 14 DATE July 16/08
DEPTH 1.0m TECH JB
SAMPLE MC1

LOCATION

GRAIN SIZE DISTRIBUTION

SAND GRAVEL
CLAY SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
US STANDARD SIEVE SIZES z 466 4526 46 A—3fBr—Sr4t St —6t
100 - ; —— o0—o 2000 T n
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GRAIN SIZE IN MILLIMETRES
COMMENTS: SUMMARY
D10 = GRAVEL 0.20%
D30 = SAND 26.40%
% Retained on 2 mm seive D60 = SILT 34%
Soil Type: Clay, some silt, some sand CU = CLAY 39.55%

CC




Pre—

Parkland(GEO

PROJECT
PROJECT #
BOREHOLE
DEPTH
SAMPLE
LOCATION

Sandy Point - Gull Lake Development
RD2894

16 DATE July 16/08
1.0m TECH JB
MCA1

GRAIN SIZE DISTRIBUTION

SAND GRAVEL
SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
T TAT SRS oo Emm— it ——a L St B
100 : -
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GRAIN SIZE IN MILLIMETRES
COMMENTS: SUMMARY
D10 = GRAVEL 6.10%
D30 = SAND 60.08%
% Retained on 2 mm seive D60 = SILT 20%
Soil Type: Sand, some silt, little clay cu = CLAY 13.63%

ccC




PROJECT

Sandy Point - Gull Lake Development

PROJECT # RD2894
BOREHOLE 17 DATE July 16/08
DEPTH 1.0m TECH JB
Parkland(GEO SAMPLE MC1
LOCATION
GRAIN SIZE DISTRIBUTION
SAND GRAVEL
CLAY SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
ra 466 46—-26 1 4—3f O3 N— }
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GRAIN SIZE IN MILLIMETRES
COMMENTS: SUMMARY
D10 = GRAVEL 0.10%
D30 = SAND 17.13%
% Retained on 2 mm seive De0 = SILT 39%
Soil Type: Clay, and silt, little sand CuU = CLAY 43.73%

cC
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Parkland(GEO

PROJECT
PROJECT #
BOREHOLE
DEPTH
SAMPLE
LOCATION

Sandy Point - Gull Lake Development
RD2894

19 DATE July 15/08
1.0m TECH JB
MC1

GRAIN SIZE DISTRIBUTION

SAND GRAVEL
COBBLES
FINE MEDIUM COARSE FINE COARSE
s | |
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GRAIN SIZE IN MILLIMETRES
COMMENTS: SUMMARY
D10 = GRAVEL 0.00%
D30 = SAND 30.18%
% Retained on 2 mm seive D60 = SILT 36%
Soil Type: Silt, some clay, some sand CcuU = CLAY 34.15%

CC
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Parkland(GEO

PERCENT PASSING

SOMMENTS:

PROJECT
PROJECT #
BOREHOLE
DEPTH
SAMPLE
LOCATION

Sandy Point - Gull Lake Development
RD2894

20 DATE July 16/08
1.0m TECH JB
MC1

GRAIN SIZE DISTRIBUTION

% Retained on 2 mm seive

Soil Type: Silt, some sand, some clay

SAND GRAVEL
CLAY SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
US STANDARD SEVESIZES 7 6 4—3raN—Sr SH—6HY
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GRAIN SIZE IN MILLIMETRES
SUMMARY
D10 = GRAVEL 0.30%
D30 = SAND 30.70%
D60 = SILT 42%
Cu = CLAY 27.44%

cC
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Parkland(GEO

PROJECT
PROJECT #
BOREHOLE
DEPTH
SAMPLE
LOCATION

Sandy Point - Gull Lake Development
RD2894

22 DATE July 15/08
1.0m TECH JB
MC1

GRAIN SIZE DISTRIBUTION

SAND GRAVEL
CLAY SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
U5 STANDARD SEVESIZES ra 156 45—26 1 4—3fEH—SrHT SH—F6H
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0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETRES
COMMENTS: SUMMARY
D10 = GRAVEL 0.10%
D30 = SAND 26.17%
% Retained on 2 mm seive D60 = SILT 38%
Soil Type: Silt, and clay, some sand CU = CLAY 35.91%
CC =




PERCENT PASSING

SOMMENTS:

% Retained on 2 mm seive

PROJECT Sandy Point - Gull Lake Development
PROJECT # RD2894
BOREHOLE 25 DATE July 15/08
DEPTH 1.0m TECH JB
Parkland(GEO SAMPLE MC1
LOCATION
GRAIN SIZE DISTRIBUTION
SAND GRAVEL
CLAY SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
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100 e & 46000 .
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1 | | It |
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| | ‘ ;
: (] | ’ \
10 1 1 :f 1 T ‘? ‘
0 - ) | ‘ ‘ | ‘ LI ! 1
0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETRES
SUMMARY
D10 = GRAVEL 0.30%
D30 = SAND 33.08%
D60 = SILT 34%
Soil Type: Silt, some sand, some clay CuU = CLAY 33.00%
CC =




MOISTURE DENSITY RELATIONSHIP WORKSHEET

PROJECT Sandy Point - Gull Lake Devi PROJECT# RD2894
Pa rkl an d GEO CLIENT DATE APR. 29/08
SAMPLE NUMBER [ 12X | 14X 16X 18X 20X DATE SAMPLED  APR. 29/08
= [Wt. Sample Wet + Mold | 5893 5947 6012 6057 6053 CONTRACTOR
g Wt. Mold 4174 4174 4174 4174 4174 SOURCE/LOCATION
W [Wt. Sample Wet 1719 1773 1838 1883 1879 SAMPLED BY CJ
> [Volume Mold 945 945 945 945 945
E Wet Density kg/m3 1819 1876 1945 1993 1988 PROCTOR # P08-0077
Dry Density kg/m3 1616 1642 1664 1679 1653

CONTAINER NUMBER 12X 14X 16X 18X 20X
Wt. Sample Wet + Tare | 303.2 | 3493 319.5 380.4 368

L
% Wt. Sample Dry + Tare 271.4 308 275.9 323.3 | 308.9
£ |[Wt. Water 31.8 | 41.3 43.6 57.1 59.1
O |Tare Container 18 18 18 18 18
= |wt. Dry Soil 2534 | 290 | 257.9 | 3053 | 290.9
Moisture Content 12.5 14.2 16.9 187 | 20.3
PREPARATION DRY /MOIST COMPACTION STANDARD ASTM D698 X
RAMMER TYPE AUTO /MANUAL ASTM D1557 i
1700
®
¢
L )
16l . SOILTYPE: CLAY
®
1600
3 COMMENTS
S
<
2 1550
[7}]
c
[]
[m]
£ 1500
PERCENT RETAINED
1450 4.75 mm SIEVE 0
19.0 mm SIEVE
1400
11 12 13 14 15 16 17 18 19 20 21
Moisture Content (%)
MAXIMUM DRY DENSITY 1679 kg/m3 OPTIMUM MOISTURE CONTENT 18.7 %

TECHNICIAN ~ MS CHECKED




Parkland(GEQO

Project: Sandy Point - Gull Lake Development

Subject: Geotechnical Testing - Soil Sulphate Test Results

Project#: RD2824

Date: July 10/08

Soil Sulphate Test Results

WLaboratory: Parkland Geotechnical

Sample # MC2
[Borehole: 1

Sample# MC2
Borehole: 11

Depth: 20m Depth: 20m

Result {% Sulphate):  0.04 Result (% Sulphate): 0.04
Sample # MC2 Sample # MC2

Borehole: 3 Borehole: 13

Depth: 20m Depth: 20m

Result (% Sulphate): 0.04 Result (% Sulphate): 0.04
Sample # MC2 Sample # MC2

Borehole: 5 Borehole: 14

Depth: 20m Depth: 20m

Result (% Sulphate).  0.04 Result (% Sulphate): 0.04
Sample#:.  MC2 Sample # MC2

Borehole: 7 Borehole: 15

Depth: 20m Depth: 20m

Result (% Sulphate).  0.04 Result (% Sulphate): 0.04
Sample#: MC2 Sample #: MC2

Borehole: 9 Borehole: 17

Depth: 20m Depth: 20m

Result (% Sulphate): 0.04 Result (% Sulphate): 0.04

Comments:

REQUIREMENTS FOR CONCRETE SUBJECTED TO SULPHATE ATTACK {CAN/CSA-A231-M04)

WATER-SOLUBLE | SULPHATE{SOWIN | MINIMUM SPECIFIED MAXIMUM
EXPOSURE DEGREE OF PORTLAND GEMENT TO BE
SULPHATE(SO4)} IN GROUND WATER | 56-DAY COMPRESSIVE |  WATER/CEMENTING
CLASSIFIGATION EXPOSURE SOIL SAMLLE‘, % SAMPLES, mg/L STRENGTH, MPa MATERIALS RATIO UsED

S-1 Very Severe over 2.0 over 10,000 35 0.4 HS

§-2 Severe 0.20t0 2.0 1 600 to 10 Q00 32 0.45 H3

5-3 Moderate 0.10t0 0.20 150 to 1 500 30 0.5 MS or HS

Tech: JB Chkd:
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EXPLANATION OF TERMS AND SYMBOLS

The terms and symbols used on the borehole logs to summarize the results of the field investigation and subsequent
laboratory testing are described on the following two pages.

The borehole logs are a graphical representation summarizing the soil profile as determined during site specific field
investigation. The borehole logs may include test data from [aboratory scit testing, if applicable. The materials,
boundaries and conditions have been established only at the borehole locations at the time of drilling. The soil
conditions shown on the borehole logs are not necessarily representative of the subsurface conditions elsewhere
across the site. The transitions in soil profile usually have gradual rather than distinct unit boundaries as shown on this
graphical representation.

1. PRINCIPAL SOIL TYPE - The major soil type by weight of material or by behavior.
Material Grain Size
Boulders Larger than 300 mm
Cobbles 75 mm to 300 mm
Coarse Gravel 19 mmio 75 mm
Fine Gravel 5 mm to 19 mm
Coarse Sand 2mmto 5 mm
Medium Sand 0.425 mm to 2 mm
Fine Sand 0.75 mm to 0.425 mm
Silt & Clay Smaller than 0.075 mm
2. DESCRIPTION OF MINOR SOIL TYPE - Minor soil types are identified by weight of minor component.
Percent Descriptor
3510 50 and
20to 35 some
1010 20 little
11010 trace
3. RELATIVE STRENGTH OF COARSE GRAINED SOIL - The following terms are used relative to Standard

Penetration Test (SPT), ASTM D1586, N value for blows per 300 mm.

Description N Value
Very Loose Less than 4
Loose 4to 10
Compact 1010 30
Dense 3010 50
Very Dense Over 50
4, CONSISTENCY OF FINED GRAINED SOIL - The following terms are used relative to unconfined strength in

kPa and Standard Penetration Test (SPT), ASTM D1588, N value for blows per 300 mm.

Description Unconfined Compressive N Value
Strength (kPa)

Very Soft less than 25 lLess than 2
Soft 2510 50 2104
Firm 50 to 100 4108
Stiff 100 to 200 8to 15

Very Stiff 200 to 380 i5to0 30
Hard Over 380 Qver 30

Parkland(GEO
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MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS

LABORATORY
MAJOR DIVISION GROUP | GRAPH TYPICAL DESCRIPTION CLASSIFICATION
SYMBOL SYMBOL
CRITERIA
oW WELL GRADED GRAVELS, LITTLE OR Cy = Dep>Co= (Dyf* =1103
% CLEAN NOFINES Dy Dyy X Dep
gy GRAVELS
o Ha {LITTLE OR NO FINES) ap POORLY GRADED GRAVELS, GRAVEL- NOT MEETING ALL OF THE ABOVE
& wEz SAND MIXTURES WITH LITTLE OR NO REQUIREMENTS
] HEZ
2
= % g g GM SILTY GRAVELS, GRAVEL-SAND-SILT ATTERBERG LIMITS BELOW
ﬂ =z g 5 . MIXTURES CONTENT *A" LINE OR P.l. LESS THAN 4
5% E % DIRTY GRAVELS . OF FINES
wE (WITH SOME FINES) -
ol g ae 2P FL | CLAYEY GRAVELS, GRAVEL-SAND-CLAY 12% ATTERBERG LIMITS ABOVE
g % L MIXTURES *A" LINE OR P.l. MORE THAN
B :
o8 aw WELL GRACED SANDS, GRAVELLY Cy = Dyp>Ce= (D =1103
W SANDS WITH LITTLE OR NO FINES D D, XD
1754 a 10 10 50
o zy CLEAN SANDS
(LITTLE OR NC FINES}
3 g oo sp POORLY GRADED SANDS, LITTLE OR NOT MEETING ALL OF THE ABOVE
z wEg NO FINES REQUIREMENTS
| 222
© <
<} N=F
£ 3 SM SILTY SANDS, SANDSILTMIXTURES | conrent | A e OR o LESS THAN ¢
z 1.
T DIRTY SANDS EEJE'QE%
ow (WITH SOME FINES)
=
sc GLAYEY SANDS, SAND-GLAY MIXTURES 12% ATTERBERG LIMITS ABOVE.
INORGANIC SILTS & VERY FINE SANDS,
" W, < 50% ML ROCK FLUOR, SILTY SANDS OF SLIGHT
29
wiEE
Per o =W
= o zdE W, > 50% MH INORGANIC SILTS, MICACEOUS OR
g | ®858 L @ : DIATOMACEOUS, FINE SANDY OR SILTY
o o3 i
g { &3
08 : v ‘ INORGANIG CLAYS OF LOW
g g
=@ o W, <30% cL by PLASTICITY, GRAVELLY, SANDY OR
34 BEZ L
[ w858
2s >3r0E 40% < W, < 50% ¢l 7, >4 INORGANIC CLAYS OF MEDIUM CLASSIFICATION IS BASED ON THE
e SxEEE o<V ; ; PLASTICITY, SILTY CLAYS PLASTICITY CHART BELOW
¥ | 9ufEs u
28 | 2ag
=2 W, > 50% CH INORGANIC CLAYS OF HIGH PLASTICITY
g -
i p i 117
w B I
[ [ . QORGANIC SILT, AND ORGANIC SILTY
g o g ] W, <50% oL ; . : 1 CLAYS OF LOW PLASTICITY
=~ = = : ‘
Zook 11540
) = 3 A,
Enoz W, > 50% OH P // ORGANIC CLAYS OF HIGH PLASTICITY
o 7
L
PEAT AND OTHER RIGHLY ORGANIC STRONG COLOR OR ODOR, AND CFTEN
HIGHLY ORGANIC SOILS Pt Sois FEROUS TEXTURE
NOTES ON SOIL CLASSIFICATION AND DESCRIPTION:
80
5. Soils are classified and described according to their engineering
o properties and behaviour.
oo 6.  Boundary classifications for soils with characteristics of two groups are
o given combined group symbols, eg. GW-GC is a well graded gravel-
B 50 sand mixture with clay binder between 5 and 12 %.
= oH " ArLINE 7. Soll classification is in accordance with the Unified Soil Classification
Pl System, with the exception that an inorganic clay of medium plasticity
O ” cl {Cl} is recognized.
by / 8. The use of modifying adjectives may be employed to define the
Lo cL eslimated percentage range by weight of minor components.
o MH or CH
10
Clarh MLorOL
a j7 H

0 s B0
LIQUID LIMIT (%%}

a0

100

10
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