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1.0 INTRODUCTION

Public Works and Government Services Canada (PWGSC) has retained Stantec Architecture Ltd. (Stantec) of
Whitehorse to provide engineering design services for proposed upgrades to the existing infrastructure at the
Canada Border Services Agency (CBSA) Port of Entry at Pleasant Camp, BC. As such, through discussion with
Stantec and PWGSC, Tetra Tech EBA Inc. (Tetra Tech EBA) was retained directly by PWGSC to complete a field
drilling program and prepare a geotechnical report that will be used to provide geotechnical design information for
the proposed works. Authorization to proceed was provided by Ms. Carolyn Arthur of PWGSC by way of an
official letter of acceptance and contract, received by EBA on September 29, 2014.

1.1 Project Outline

As noted above, we understand that PWGSC plans to replace and/or upgrade the existing infrastructure at the
CBSA Port of Entry at Pleasant Camp, BC. The proposed upgrades to the CBSA site are being undertaken
subsequent to construction of new housing units at the site, which were built immediately adjacent to the current
project site in 2010. Tetra Tech EBA provided geotechnical input for design and construction of the housing units
in 2009.

At this time, we understand that the proposed upgrades will consist of:
= Demolition of many of the existing structures;

= Construction of a new CBSA building;

= Construction of a new site services building;

= Construction of new paved northbound road lanes and parking/pull through lanes serving the proposed new
CBSA building.

A new water well is also included in the overall scope of upgrades at the site. Drilling of the well had been
completed and flow testing was underway at the time of our site visit to complete the field drilling program. The
site layout, including locations of existing and proposed new infrastructure, is shown in Figure 1, attached.
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1.2 Project Location

The subject site is located at the CBSA border crossing between Canada and Alaska at about km 72 of the
Haines Road at Pleasant Camp, BC. The project site can be found on NTS Mapsheet 114-P/8 at approximate
UTM coordinates of 6,591,495 N and 422,535 E in Zone 8V.

2.0 PREVIOUS WORK AT THE SITE

2.1 CBSA Housing Project

As noted above, Tetra Tech EBA has completed a drilling program at the site and prepared a geotechnical report
in 2009 for the recently constructed housing units located immediately south of the current project site.

For the 2009 CBSA housing project, four boreholes were drilled to about 5 m depth using an air rotary drill and
Standard Penetration Test (SPT) sampling. The boreholes were logged in the field and recovered samples were
returned to Tetra Tech EBA’s Whitehorse laboratory for geotechnical index testing. The results of the drilling
program were used to inform geotechnical design for the new housing units, which were built the following year in
2010.

Borehole logs and the results of geotechnical laboratory testing conducted on recovered samples are provided in
Appendix B. Borehole locations are shown on Figure 1.

2.2 Historical Drilling Programs

Numerous other drilling programs have been completed at the site over a period of several years, predominantly
in response to fuel spills that have occurred at the site in the past. Several reports prepared for PWGSC by SNC
Lavalin Environment (SLE) of Burnaby, BC, were forwarded to Tetra Tech EBA by Stantec.

These reports contain borehole logs of holes drilled during previous drilling programs. Logs of boreholes drilled for
a 2012 geotechnical drilling program included soil density information in the form of SPT N-values; however, the
majority of SLE’s work was related to environmental and hydrogeological assessments of the site and the
resulting borehole logs do not include specific density information beyond rough estimates made by SLE’s drilling
inspector in the field. The logs do indicate soil stratigraphy and can be used to supplement the geotechnical
information gathered through Tetra Tech EBA’s current field program. Two cross-sections showing the soil profile
at the site, one oriented parallel and the other oriented perpendicular to the Haines Road, were generated by SLE
based on their cumulative work at the site, as shown on SLE Drawings 511502-5-Rev0 and 511502-6-ReVO0.

The reports also include detailed descriptions of the local hydrogeological regime, including groundwater
elevations recorded at the many monitoring wells that have been installed at the site. SLE produced a contour plot
of the groundwater potentiometric elevations across the site based on groundwater levels measured in monitoring
wells in late August, 2012 (SLE Drawing 131416-L03-Rev2). For monitoring wells screened in unconsolidated soil
above the bedrock surface, the potentiometric elevation can be reasonably assumed to correspond to the
groundwater table elevation at the site.

Locations of the historical SLE boreholes are shown on Drawing 131416-L03-Rev2, except for those drilled during
SLE’s 2012 geotechnical investigation, which are shown on Drawings 511502-4-Rev0 and 511502-5-ReVvO0.

SLE Drawings 511502-4-Rev0, 511502-5-Rev0, 511502-6-Rev0 and 131416-L03-Rev2 are attached for
reference. Relevant borehole logs, including those from the 2012 geotechnical drilling program and selected other
environmental boreholes, are attached in Appendix B.
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3.0 SITE VISIT AND GEOTECHNICAL DRILLING PROGRAM
3.1 Geotechnical Drilling Program

Midnight Sun Drilling Inc. was retained by Tetra Tech EBA to carry out a geotechnical drilling program at the site.
Four boreholes, BHO1 through BHO04, were advanced at various locations across the site using hollow stem
augers and SPT sampling. In gravelly soil where sample recovery was poor using the standard 50 mm diameter
split-spoon sampler, Large Diameter Penetration Testing (LPT) was conducted using a 75 mm outside diameter
sampler in order to recover a sufficient volume of soil for geotechnical laboratory testing. One Dynamic Cone
Penetration Test (DCPT) was also conducted at BHO1 to obtain in situ soil density data in addition to the SPT/LPT
blow counts. Borehole depths are summarized below on Table 1, and borehole locations are shown on Figure 1,
attached.

Table 1: Summary of 2014 Borehole Depths

Borehole ID Termination Depth (m)
BHO1 9.6
BHO2 6.1
BHO3 3.0
BHO4 6.7

As discussed in our proposal, the bedrock surface was targeted as the termination depth of each borehole. This
target depth was achieved at three of the four borehole locations; however, BHO4 was terminated above the
bedrock surface due to the LPT sampler being lost down the hole after breaking off of the drilling rods during
sampling. As such, it was not possible to drill any deeper with the broken steel sampler effectively blocking further
advancement of the augers.

Prior to drilling, power and communications utility owners were contacted and locations of these buried services
were marked on site. The location of private utilities including: water, sewer, storm lines and private power and
communications lines between the various buildings, was determined based on field observations and drawings
provided by Stantec. Because utility locations identified through drawings can be uncertain, borehole locations
were selected in locations as far as possible from any noted buried lines.

During the drilling program, the soil profile was logged in the field by an experienced geotechnical engineer and
representative disturbed samples were collected and returned to our Whitehorse laboratory for routine moisture
content testing. Additional geotechnical index testing was carried out on selected samples.

The groundwater elevation at each borehole location was estimated during drilling, based on the degree of
moisture observed in recovered samples and evidence of standing water on the drilling rods. The groundwater
levels in a number of existing monitoring wells installed by SLE were also measured and recorded by Tetra Tech
EBA while on site.

3.2 Existing Maintenance Building Foundation Inspection

As requested by Stantec and PWGSC, a brief inspection of the foundation conditions was conducted at the
existing maintenance building, located at the north end of the site, where foundation cracking and settlement
problems have been observed. We understand that Stantec may wish to construct the new site service building
as an addition to the existing maintenance building. As such, Tetra Tech EBA conducted an inspection of the
existing foundation conditions inside and around the outer perimeter of the building. Also, BHO3 was advanced
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adjacent to the south edge of the maintenance building, providing an indication of the subsurface conditions at
this location.

4.0 SITE CONDITIONS

4.1 Surface Conditions

The site is located on an approximately flat, level terrace lying against the lower east wall of a wide, U-shaped
valley. Forested slopes are present on all sides, and Granite Creek flows from north to south along the base of
the slope underlying the terrace, about 11 m below the site elevation.

The site itself is occupied by the existing Haines Road and CBSA Port of Entry, which comprises several
one-storey buildings and associated infrastructure, such as fuel and water tanks. As shown on SLE Drawing
511502-6-Rev0, the ground surface is approximately level across the site (perpendicular to the Haines Road) and
slopes downward at about 4% to the south (parallel to the Haines Road), in the direction of the Alaska border
inspection station.

There are also existing CBSA housing units located to the south of the site, situated on a bench about 2 m lower
in elevation than the immediate area surrounding the Port of Entry.

The area surrounding the Port of Entry and CBSA housing has been landscaped and cleared of natural
vegetation. It is understood that a varying thickness of fill was placed over the original ground to level the site
during construction of the original buildings. Areas not occupied by existing buildings or pavement has been
planted with sod.

4.2 Soil Conditions

Based on Tetra Tech EBA'’s current geotechnical drilling program, the site appears to consist of generally loose to
compact, gravelly sand overlying bedrock. A discontinuous layer of dense, till-like soil lies above the bedrock
surface, and was encountered in two of the four boreholes drilled by Tetra Tech EBA. A summary of the soil
profile at each of the boreholes is provided below on Table 2. For illustrative purposes, Table 2 shows the
boreholes arranged in order from north to south.

Table 2: Summary of Soil Stratigraphy

) Depth of Soil Layer (m)
Soil Type
BHO3 BHO02 BHO1 BHO04
Gravelly SAND 0-1.8 0-5.2 0-6.5 0-6.1
Till - 5.2-6.1 6.5-9.6 6.1-6.7*
Bedrock 1.8-3.0 6.1 9.6 -
End of Borehole 3.0 6.1 9.6 6.7

*No till sample recovered, till surface interpreted based on drilling action and LPT driving resistance

The typical soil profile described above is in general agreement with conditions shown on SLE’s cross sections
(SLE Drawing 511502-6-Rev0), with the possible exception of more till-like soil encountered in Tetra Tech EBA’s
boreholes. SLE’s cross sections also suggest that the bedrock surface dips to the south and the west with
increasing distance away from the current project site.

TETRATECH EBA
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SLE’s borehole logs also indicate a zone of denser granular soil in the area of the Haines Road, likely due to
compaction effort applied to the subgrade and fill placed during construction of the road, as well as the effect of
vehicle traffic over the operating life of the road to date. For example, this effect was observed in SLE boreholes
09-17, AS-12, 04-5 and 08-6, which lie along Cross-Section C-C’ and are attached in Appendix B for reference.

Tetra Tech EBA’s borehole logs and results of laboratory testing are also provided in Appendix B. Please note
that the attached logs contain detailed geotechnical information specific to each borehole location, and should be
read in preference to the generalized descriptions provided above.

4.3 Groundwater Conditions

As noted above, SLE produced a contour plot of the potentiometric surface across the site based on depths to
groundwater measured in monitoring wells in late August, 2012. These groundwater elevations are also shown on
SLE’s cross sections and indicate a groundwater table that is generally less than 2 m above the bedrock surface,
reflecting relatively rapid drainage towards Granite Creek through the unconsolidated granular soils.

Several monitoring wells were re-measured by SLE in October 2012, during completion of their geotechnical
drilling program. Groundwater elevations measured in October were consistently higher than those measured in
August; groundwater elevations increased by less than about 1 m for monitoring wells located up-gradient
(shallow bedrock) along the potentiometric surface but by about 1 to 3 m for monitoring wells located
down-gradient (deeper bedrock).

Tetra Tech EBA also measured water levels in several monitoring wells during the drilling program in early
November 2014. Water levels were again higher that those shown on SLE’s contour plot from August 2012, and
about 0.5 m higher than in October 2012 at MWO04-1, which was the only location measured in both October 2012
and November 2014.

A summary of groundwater elevations observed in monitoring wells that were measured on at least two separate
occasions is provided below on Table 3. For illustrative purposes, monitoring well locations are listed in order
roughly according to the direction of groundwater flow, from up-gradient to down-gradient.

Table 3: Summary of Groundwater Table Elevations

o Groundwater Table Elevation Above Sea Level (m)
Monitoring Well ID
August 29, 2012 October 7, 2012 November 5, 2014
MW09-5 270.07 - 271.14
AS-11 270.42 270.93 -
MWP4 270.05 270.94 -
MW08-2 268.11 - 270.19
MWO03-11 Dry (<268.25) 270.53 -
MW04-5 267.87 269.71 -
MW08-7 268.03 - 270.74
MW08-6 267.73 - 270.51
MW04-1 Dry (<267.27) 268.39 268.87
MW04-2 267.43 - 268.45
MW08-5 267.06 - 268.84
5
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Based on visual inspection of climate data collected by Environment Canada at the site over a period between
1981 and 2010, the period of greatest seasonal rainfall appears to occur during the late fall, in September and
October. Beginning in November, temperatures are sufficiently low that most precipitation falls as snow. As such,
the seasonal high groundwater table can be expected to occur in late October or early November, and therefore
the groundwater levels observed by Tetra Tech EBA in November 2014 can reasonably be considered to
represent the approximate maximum groundwater table elevation for the site. It is also possible that similarly high
groundwater elevations would be observed at the site through the winter until about May due to occasional rain on
snow events and eventual melting of the accumulated snowpack in the spring. For reference, the groundwater
levels measured in August 2012 coincide with the end of the relatively dry summer season, and are likely
approximately representative of the minimum groundwater table elevation at the site.

A chart showing climate normals at the site for the period between 1981 and 2010 and based on data collected by
Environment Canada is shown in Figure 2.

4.4 Seismic Conditions

The site is located in a zone of significant seismic hazard, near the Yakutat Collision Zone, which is caused by
convergence of the North American and Pacific tectonic plates, and approximately on top of the Chatham Strait
Fault, which is the southern extension of the Denali Fault. The Denali Fault has historically produced earthquakes
up to about M8 on the Moment Magnitude Scale in central Alaska, including the M7.9 Denali Earthquake in 2002.
More recently, several smaller earthquakes have occurred within about 100 km of the site, including a M5.7 event
on June 4, 2014 which was felt throughout the surrounding area, including Whitehorse, YT, about 200 km away.

Based on the 2010 edition of the National Building Code of Canada (NBCC 2010), seismic design of structures
must consider earthquake events with a probability of exceedance of 2% in 50 years, which corresponds to a
recurrence interval of 2,475 years. As such, based on NBCC 2010, seismic design at the site must consider a
peak horizontal ground acceleration (PGA) of about 0.4 g for the design earthquake event.

A figure showing the NBCC 2010 seismic hazard for the site, including PGA and spectral accelerations, is
attached for reference.

4.5 Existing Maintenance Building Foundations

As noted above, a brief inspection of the existing maintenance building foundations was conducted while on site.
At the time of inspection, the floor slab was the only visible foundation element, and it was observed to consist of
two long slabs, each forming about half of the building floor area. The paired slabs are oriented lengthwise along
the building axis parallel to the Haines Road, and are separated by a piece of lumber installed between the two
concrete elements, effectively forming a stress relief joint along the building centre.

Settlement of the floor slab was readily apparent, with up to about 150 mm of subsidence observed at the south
end of the building, and several centimetres of differential settlement observed between the two half slabs inside
the building. Widespread cracking was also observed in the southern portion of the western half slab, near the
doorway entry to the building. Based on observations from the building exterior, it is likely that settlement and
damage to the floor slab is concentrated in the southern end of the building, with less damage to the northern part
of the slab. However, most of the interior floor area was occupied by equipment and material storage, and was
therefore not visible for inspection.

In general, the cause of the observed foundation settlement is likely long term compression of loose, granular soil
resulting from inadequate subgrade preparation during initial construction of the building foundations. For
reference, loose sand was encountered from ground surface to about 1.8 m depth in BHO3, which was drilled
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within a few metres of the south end of the maintenance building where the most severe settlement was
observed.

The observed cracking is likely due to part of the western half slab being founded on dense, compacted fill
associated with construction of the Haines Road immediately adjacent to the maintenance building, with the other
half lying on loose material. This would result in large differential settlement which would cause cracking of the
slab. The eastern half slab was likely constructed on uniformly loose soil, and as such has experienced more
uniform settlement and less cracking.

It should be noted that no information is currently available describing the type of foundation system that is
present below the visible floor slab. If available, record drawings and/ or reports prepared during the original
building construction should be forwarded to Tetra Tech EBA for review.

5.0 ANALYSIS AND DISCUSSION

As discussed in our proposal, the main source of risk to developments at the subject site stems from the high
regional seismic hazard. In particular, potential for seismically induced liquefaction in saturated, granular soil
and/or seismically induced slope failures are considered to be the most likely hazards at the site. As such, Tetra
Tech EBA has conducted liquefaction and slope stability assessments for the proposed developments at the site,
which are described in the following sections.

5.1 Assessment of Liquefaction Potential
5.1.1 Simplified Method and Key Input Parameters

Tetra Tech EBA has completed an assessment of liquefaction potential at the site according to the Simplified
Method of Idriss and Boulanger (2008), which is based on the work of Seed and Idriss (1971), and using available
borehole logs with included SPT data. Geotechnical drilling programs with SPT N-values available include Tetra
Tech EBA’s 2014 program and SLE’s 2012 program. As noted above, the majority of SLE’s historical drilling
programs at the site have been completed for environmental purposes, with SPTs not conducted and/or N-values
not published on the borehole logs, and therefore are not directly useful for liquefaction assessment.

Seismically induced liquefaction typically occurs in loose, saturated granular soils that are subjected to strong
seismic shaking, where the pore space between loose soil particles contracts, resulting in elevated pore water
pressure and effectively resulting in a quicksand-like condition. Liquefaction is typically accompanied by a rapid
and drastic loss in soil shear strength, which can result in slope failures and potentially a large amount of lateral
displacement and/or vertical settlement.

Key input parameters used in the Simplified Method of liquefaction assessment are summarized below:

= Seismic Loading: A PGA of 0.4g was selected based on the NBCC 2010 design ground motions for the
event with a probability of exceedance of 2% in 50 years. A design earthquake magnitude of 7.5 was used,
which is a reasonable estimate for strong earthquakes generated from nearby seismic sources. This also
corresponds to the reference magnitude considered in the Simplified Method of liquefaction assessment.
Therefore, use of a design magnitude of 7.5 precludes the requirement for a Magnitude Scaling Factor in the
analysis;

= Groundwater Table Elevation: Because liquefaction will only occur in soils which are at or near 100%
saturation, it is critical to have a reasonable estimate of the groundwater table elevation across the site.
Groundwater table elevations at each borehole location were estimated based on SLE’s contour plot of
potentiometric elevations (SLE Drawing 131416-L03-Rev2) and adjusted to reflect an estimated worst-case,
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high groundwater condition based on groundwater levels measured in monitoring wells during Tetra Tech
EBA's drilling program, on November 5, 2014; and

= In situ Soil Density (SPT N-Value): The SPT N-value has been widely used in geotechnical engineering to
provide an estimate of in situ soil density, which is directly correlated to liquefaction resistance. For use in our
liquefaction assessment, field N-values were corrected to normalized (N1)eo-cs Values in accordance with ldriss
and Boulanger (2008). A SPT drop hammer efficiency of 80% was assumed, based on typical efficiency
ratings of 80 to 100% for SPT hammers provided by MARL, the drill manufacturer. Field N-values obtained
from LPT testing were reduced by an additional factor of 0.65 to correct for the larger sampler diameter,
based on the method proposed by Daniel et al. (2003).

5.1.2 Results of Liquefaction Assessment

The results of our liquefaction assessment suggest that widespread, discontinuous zones of potentially liquefiable
soil are present in the northern part of the site, as indicated in Figure 1. Liquefiable zones were generally
identified within the zone of saturated soil lying immediately above the bedrock (or till surface) and below the
groundwater table where field SPT N-values are lower than about 15. The depth and distribution of identified
liquefiable zones are summarized below on Table 4.

Table 4: Distribution of Potentially Liquefiable Soils

Borehole ID Liguefiable Zones Identified? Depth of Liquefiable Zones
BHO1 Yes 52-6.5m
BHO2 Yes 46-52m
BHO3 Yes 1.0-1.8m
BHO4 No -

DH12-01 (SLE) Yes 3.0-35m
DH12-02 (SLE) No -
DH12-03 (SLE) Yes 15-21m
DH12-04 (SLE) No -
DH12-05 (SLE) Yes 3.0-33m
DH12-06 (SLE)* Yes* 16.8-17.2 m*
DH12-07 (SLE) No -
DH12-08 (SLE) No -
DH12-09 (SLE) No -

*SPT used to identify liquefiable zone at SLE DH12-06 likely conducted in weathered bedrock and/or slough at the bottom of
the borehole, and therefore is likely not liquefiable. Actual bedrock depth in this area is likely about 10 m, based on SLE
cross sections and Tetra Tech EBA BHO1.

It is important to note that the zones of potentially liquefiable soil listed on the table above may not be exhaustive,
either in terms of extent across the site or depth within a given borehole. This may be particularly true in the case
of SLE’s 2012 boreholes, where the depth interval between SPTs was typically about 3 m. SPTs and/or DCPTs
were carried out at intervals of 1.5 m or less in Tetra Tech EBA’s 2014 boreholes in order to obtain a higher
resolution of soil density data, as discussed in our proposal.

Furthermore, the zone of relatively dense soil indicated on SLE logs of boreholes drilled in the area of the Haines
Road was not considered to be liquefiable. However, because SPT blow counts are generally not included on
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SLE’s logs, this designation is based on qualitative descriptions of soil density provided along with the soil
descriptions.

In general, and as noted above, potentially liquefiable zones were primarily identified in the northern portion of the
site where the depth to bedrock, and consequently the groundwater table above the bedrock, is relatively shallow.
In the southern portion of the site, the bedrock surface and groundwater table is deeper, and the saturated soil at
depth appears to be sufficiently dense to resist liquefaction.

5.1.3 Potential Impacts to Site Infrastructure

As discussed above, liquefaction is associated with a rapid and severe reduction in soil shear strength. As such,
for sites with potentially liquefiable soils that are located near slopes, an assessment of slope stability should be
conducted. This is discussed in detail in Section 5.2, below.

Other common sources of damage to buildings or other infrastructure includes lateral displacement and vertical,
post-liqguefaction reconsolidation settlement. Based on the methods described by Idriss and Boulanger (2008),
horizontal displacements of up to about 0.9 m and vertical, post-liquefaction reconsolidation settlement up to
about 100 mm may be expected above liquefied soils at depth.

It should be noted that horizontal displacements are estimated for level ground, and that larger displacements
may be observed adjacent to slopes, for instance the small slope that lies between the Port of Entry and the
CBSA housing units. Conversely, where liquefied soil zones form discontinuous lenses that are constrained on all
sides, horizontal displacements will be minimal.

Also, depending on the density of soils lying above the groundwater table, some degree of settlement due to
compaction of loose, granular soil should be expected in addition to liquefaction induced reconsolidation
settlement. In the worst case, a conservative upper bound for post-seismic, vertical settlement can be estimated
by applying a 3% vertical strain to the entire thickness of unconsolidated, granular soil lying above the till/ bedrock
surface. This would result in estimated worst-case settlements of about 50 mm at BHO3 in the north (1.8 m of
unconsolidated soil) to about 200 mm at BHO1 in the south (6.5 m of unconsolidated soil).

5.2 Slope Stability Assessment

Slope stability at the site under various loading conditions was checked using Slope/W computer software,
commercially available from Geo-Slope International. Description and results of the slope stability modeling is
provided below.

5.2.1 Slope Model Geometry and Soil Properties

A two-dimensional slope model was constructed based on Cross-Section C-C’, as shown on SLE Drawing
511502-6-Rev0. This cross-section intersects the site near the proposed new CBSA building approximately in the
east-west direction and provides a ground elevation profile across the site, including the approximately 11 m high
slope falling to Granite Creek in the west, as well as the estimated bedrock surface elevation at depth. As such,
the SLE cross-section forms the basis for the model geometry used by Tetra Tech EBA as a “base case” for slope
stability modeling. For the purposes of this analysis, we have assumed that final site grades will be approximately
unchanged from existing elevations.

Similarly, the groundwater table elevation in the slope model was selected to approximate a worst-case, high
groundwater elevation, as discussed above in Section 4.3.
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Two additional slope models were also considered to examine the effect of varying depth to bedrock/groundwater
across the site; the first considered a bedrock and groundwater table elevation that was lowered by 2 m elevation
to approximate the soil profile and deeper bedrock in the southern portion of the site, in the area of BHO1, and the
second considered bedrock and groundwater elevations 2 m higher than the base case, in order to approximate
the shallow bedrock at the north end of the site, in the area of BHO3.

As described above in Section 4.2, the soil profile at the site generally consists of unconsolidated, granular soil
over bedrock, with a discontinuous layer of till-like soil lying above the bedrock surface. As such, the soil profile in
the slope was modeled as an extensive, uniform deposit of loose to compact, gravelly sand, with a zone of
compact to dense, gravelly sand located below the width of the Haines Road, as discussed in Section 4.2. For the
lowered bedrock case, this denser zone was truncated at the depth of the groundwater table, with loose to
compact, gravelly sand below. These two soil types were modeled using a Mohr-Coulomb strength model, with
typical properties assigned based on relative density, which was estimated from corrected SPT N-values obtained
during drilling.

For loading scenarios considering post-seismic loading, the strength of liquefied soil was modeled using a
residual shear strength to overburden pressure ratio, per Idriss and Boulanger (2008). The extent of liquefied soll
was estimated based on the results of our liquefaction assessment, which suggests that liquefiable zones are
present beneath the site on the east side of the Haines Road.

Bedrock was modeled as an impenetrable, infinitely strong material.

A summary of soil units and properties used in our slope stability analyses is provided below on Table 5.

Table 5: Summary of Soil Units and Properties Used in Slope/W Analyses

Effective Angle of Internal Liquefied
. . Slope/W Unit Weight, y . , geol Residual Shear
Soil Unit Name 3 Cohesion, c Friction, ¢ .
Strength Model (KN/m?3) Strength Ratio,
(kPa) (degrees) )
Si/o’vo
Loose to
Compact, gravelly Mohr-Coulomb 18 0 32 -
SAND
Compact to
Dense, gravelly Mohr-Coulomb 19 0 36 -
SAND
Liquefied Soil S=f(overburden) 18 - - 0.1
Bedrock
Bedrock (Impenetrable) i i i i

5.2.2 Loading Cases

A variety of different loading cases were considered for each of the model geometries used in our analysis, as
summarized below. Results are presented below in Section 5.3.4 and in Appendix C.

= Static Case: Static loading was considered as a “base case” scenario. No liquefaction or seismic loading was
considered in this model. Because the building layout and design loads have not yet been established, a
nominal surcharge load of 10 kPa was applied to the entire ground surface in the area of the CBSA Port of
Entry to approximately represent the future building loads and/or minor increases in site grades due to
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placement of fill during construction. A typical traffic live load of 16 kPa was applied to the width of the existing
Haines Road;

= Pseudo-Static (Seismic) Case: A static, horizontal inertial force of 0.2g was applied to the model to
approximate the effect of seismic shaking. The applied inertial force of 0.2g represents 50% of the PGA under
the design (2% in 50 years) earthquake event, as recommended by Hynes-Griffin and Franklin (1984). In this
loading scenario, the live traffic surcharge applied to the Haines Road was removed; however, the 10 kPa
surcharge across the remainder of the site was left in place, as it is intended to represent a permanent dead
load. No vertical seismic force was applied;

= Post-Seismic (Liquefied) Case: Liquefied soil properties were assigned to the loose gravelly sand below the
CBSA Port of Entry in the region where liquefiable soils were identified, as discussed above in Section 5.1.2.
In this case, both the seismic inertial loading and traffic surcharge were removed. As in the pseudo-static
case, the 10 kPa surcharge representing building loads was left in place;

= Worst Case (Seismic + Liquefaction): For completeness, a model including both the seismic force of 0.2g
and liquefied soil properties was run as a “worst-case” scenario. This model can be considered to be
conservative in nature, as the onset of liquefaction generally occurs after the strongest shaking has passed
during an earthquake event; and

= Yield Acceleration: The seismic force was varied to achieve a factor of safety equal to 1.0. The seismic
coefficient (in g) corresponding to a factor of safety of 1.0 is referred to as the “yield acceleration”, and is used
to estimate seismic slope displacements, as discussed below in Section 5.2.3.

Each loading case was initially run with the slip surface entry zone extending to the crest of the slope adjacent to
the western edge of the Haines Road. However, early results suggested that the lowest Factor of Safety (FS)
would be obtained in each case for the slip surface located nearest to the crest of the slope adjacent to the west
side of the Haines Road. As such, each model was re-run with the slip surface entry point constrained to the
eastern edge of the Haines Road in order to better assess the impact of potential slope displacement on the full
width of the existing road and the proposed new CBSA buildings. In this case, the slip surface entry point again
tended to be located as near as possible to the slope crest. This trend, along with visual inspection of non-critical
slip surfaces assessed in Slope/W, suggests that the FS will tend to increase with distance into the site away from
the slope crest.

For reference, the FS is essentially a ratio of stabilizing to destabilizing forces, where FS of less than 1 implies
slope failure and/ or excessively large displacement. Conversely, FS greater than 1 suggests a stable slope;
however, larger minimum values (typically 1.3 to 1.5) are often targeted in design to account for uncertainty in the
analysis.

5.2.3 Seismic Slope Displacement

Seismic slope displacements under inertial loading were estimated based on the method proposed by Bray and
Travasarou (2007), wherein permanent seismic slope displacements are estimated based on the slope yield
coefficient, calculated using Slope/W software as described in Section 5.2.2, and the input ground motion,
including the design horizontal ground acceleration from NBCC 2010 (0.4g) and an estimated earthquake
magnitude of 7.5.

Bray and Travasarou’s equations include provision for use of frequency-dependant, spectral acceleration if the
fundamental period of the slope under consideration is known. However, determination of the fundamental period
of a slope requires that the soil shear wave velocity be measured, and such data is not available in Tetra Tech
EBA's or SLE’s records. Therefore, because the resulting calculated slope displacement for the approximately
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10 m high slope would be extremely sensitive to relatively small variations in shear wave velocity, the slope was
assumed to behave as a rigid block and the PGA, essentially representing the spectral acceleration for a

fundamental period of zero seconds, was used in the analysis.

Estimated slope displacements are presented below in Section 5.2.4.

5.2.4 Results

Screenshots showing results of slope stability modeling using Slope/W software are provided in Appendix C, and

summarized in Table 6 below.

Table 6: Results of Slope/W Slope Stability Modeling

Loading Condition Relative Bedrock Elevation Slip Surface Location Factor of Safety
High Bedrock Crest of Slope 1.20
(+2 m) Edge of CBSA Site 155
Static Base Case Crest of Slope 1.25
(SLE Section C-C’) Edge of CBSA Site 1.60
Low Bedrock Crest of Slope 1.36
(-2m) Edge of CBSA Site 1.66
. Crest of Slope 0.76
High Bedrock (+2 m) -
Edge of CBSA Site 0.90
Pseudo-Static Base Case Crest of Slope 0.78
(Seismic) (SLE Section C-C) Edge of CBSA Site 0.95
Low Bedrock Crest of Slope 0.85
(-2m) Edge of CBSA Site 1.02
High Bedrock Crest of Slope 1.20
(+2 m) Edge of CBSA Site 1.57
Post-Seismic Base Case Crest of Slope 1.25
(Liquefied) (SLE Section C-C) Edge of CBSA Site 1.64
Low Bedrock Crest of Slope 1.36
(-2m) Edge of CBSA Site 1.72
High Bedrock Crest of Slope 0.76
(+2 m) Edge of CBSA Site 0.90
Worst Case Base Case Crest of Slope 0.78
(Seismic + Liquefaction) (SLE Section C-C) Edge of CBSA Site 0.95
Low Bedrock Crest of Slope 0.85
(-2m) Edge of CBSA Site 1.02

The Slope/W results suggest that the site is generally stable under static conditions, with FS greater than 1.2 for
slip surfaces at the slope crest, and FS greater than 1.5 for slip surfaces impacting the Haines Road up to the
western edge of the project site. For reference, a minimum FS of 1.5 is considered to be acceptable for static
loading conditions, implying that slope stability is acceptable for the Port of Entry but marginal at the western
shoulder of the Haines Road.

Under post-seismic, liquefied conditions, the FS was practically indentical to the static loading case. This is due to
the modeled extent of liquefiable soils, which was interpreted to be limited to the northern half of the site and to
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the east of the Haines Road, as described in Section 5.1.2. The liquefied zone was sufficiently confined by the
zone of denser soil beneath the Haines Road that it did not impact the stability in the slope model.

A lower FS was achieved for cases considering pseudo-static loading; the FS ranged from about 0.75 to 0.85 for
slip surfaces at the slope crest, and from about 0.9 to 1.0 for slip surfaces impacting the Haines Road and
western edge of the project site. For reference, a minimum FS of 1.1 is commonly recommended to limit slope
displacement to tolerable amounts under seismic loading. As such, the results of the Slope/W modeling suggest
that failures on the slope face and potential for large ground displacements impacting the Haines Road and the
Port of Entry are likely under the design earthquake.

The results of the worst-case scenario, which considered both a horizontal seismic force and liquefied soil, again
suggested that liquefaction will not have a significant impact on slope stability; practically identical FS were
achieved between the worst case and the pseudo-static loading conditions.

As discussed above, the potential slope displacements under seismic loading were estimated using the method of
Bray and Travasarou (2007). As such, the yield acceleration and estimated median, 16t percentile (median minus
one standard deviation), and 84% percentile (median plus one standard deviation) slope displacements are
presented below on Table 7.

Table 7: Summary of Estimated Seismic Slope Displacement

) . Yield 16% Percentile Median Slope 84t Percentile
Relative Bedrock Slip Surface - - . .
. . Acceleration, ky Displacement, Displacement, D Displacement,
Elevation Location
(9) D16 (Mm) (mm) Dsa (mm)
High Slope Crest 0.070 168 324 627
(+2 m) Edge of CBSA Site 0.155 39 75 145
Base Case Slope Crest 0.085 122 236 456
(SLE Section C-C’) | Edge of CBSA Site 0.180 28 54 105
Low Slope Crest 0.120 65 126 243
(-2 m) Edge of CBSA Site 0.210 20 38 74

The results presented on Table 7 are generally consistent with the results of the slope stability modeling, with
lower FSs corresponding to a lower yield acceleration and consequently larger estimated slope displacements.
Large median displacements, in excess of 100 mm, are estimated at the crest of the slope and smaller median
displacements, less than 80 mm, are estimated at the edge of the project site. 84t percentile displacements up to
about 600 mm are estimated at the slope crest, but are limited to less than 150 mm within the project site.

53 Discussion

Based on our analysis, it is considered likely that zones of soil at the site will liquefy following the design
earthquake. However, based on the available information, the extent of potentially liquefiable soils is considered
to be limited to the east side of the Haines Road. As a result, liqguefaction does not have a significant impact on
slope stability, and impacts to the site as a result of liquefaction will likely be limited to some vertical settlement,
as discussed in Section 5.1.3. Based on the results of slope stability modeling and because the zones of
potentially liquefiable soil appear to be constrained by surrounding denser soils, lateral displacements will likely
be minimal.

Further to the slope stability modeling, estimated 84" percentile (median plus one standard deviation) slope
displacements impacting the site are less than 150 mm, which is the upper threshold for acceptable slope
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displacements recommended by the Task Force for Seismic Slope Stability (2010) in British Columbia to prevent
building collapse.

Furthermore, slope displacements become smaller with increasing distance from the slope crest, meaning that
the estimated displacement at the edge of the site represents an upper bound estimate for slope displacement
impacting the CBSA site. This suggests that infrastructure located to the east of the Haines Road is unlikely to be
catastrophically impacted under the design earthquake event. However, it is likely that the Haines Road adjacent
to the slope crest will undergo large slope displacements, and will likely require significant remediation or
reconstruction to safely carry vehicle traffic.

We understand that the Port of Entry is required to be a post-disaster site that will remain functional immediately
following the design earthquake. As such, recommendations to minimize potential seismic impacts to new
structures at the site are provided below in Section 6. However, as noted above, it is likely that the existing Haines
Road will not be safe for vehicle traffic immediately following the design seismic event. Therefore, it is
recommended that the new northbound roadway/ vehicle inspection lanes be designed to carry two-way traffic
following a large earthquake. Based on the preliminary site layout provided by Stantec, the new paved lanes will
be located well away from the slope crest, and are therefore likely to remain relatively undamaged and operable
during the design earthquake.

It is also important to note that the FS against slope failure and/ or the magnitude of seismic slope displacement
can be very sensitive to the severity of the input ground motion and the extent of liquefiable soil. While the design
ground motions are explicitly stipulated by NBCC 2010, the extent of liquefaction has been estimated based on
limited data obtained from geotechnical drilling programs conducted by Tetra Tech EBA and SLE. In particular,
the interpreted zone of relatively dense soil lying below the width of the Haines Road is based on qualitative
descriptions of soil density provided on SLE’s borehole logs. If these descriptions are inaccurate, it is possible that
the zone of liquefaction may extend beneath the Haines Road, and possibly daylight at the slope face above
Granite Creek. This would likely result in slope failure and/ or large slope displacements extending further back
from the slope crest than anticipated, which would cause greater than estimated damage to the site.

If desired, additional drilling could be completed in the area of the Haines Road and the slope crest to confirm the
qualitative descriptions provided on SLE’s logs and better delineate the extent of potentially liquefiable soil. Tetra
Tech EBA would be pleased to provide a proposal to complete this work, if required.

6.0 RECOMMENDATIONS

6.1 Shallow Building Foundations

Based on the ground conditions and significant seismic hazard at the site, we recommend that all new structures
be founded on structural slabs-on-grade with thickened spread and strip footing foundations. The monolithic slab
will help to prevent differential movements within the overlying structure and will improve building performance
compared to a structure on isolated spread/ strip footings in the event of seismic activity affecting the site.
Furthermore, subexcavation and recompaction of the loose, granular soil near ground surface will further
contribute to minimizing damage to structures due to seismic events. As such, geotechnical recommendations for
site preparation and the design and construction of thickened structural slabs-on-grade at the site are provided in
the following sections.
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6.1.1 Site Preparation

Site preparation for construction of shallow building foundations should be completed in accordance with the
following recommendations:

= The existing surficial cover (asphalt, grass) and loose soil should be subexcavated to a depth of 1.0 m below
the underside elevation of the new footings, plus an additional 1.0 m on all sides;

= Based on the results of our field drilling program, it is anticipated that the subgrade exposed at the base of the
subexcavation will consist of loose to compact, gravelly sand. Upon completion of the subexcavation, we
recommend that the exposed subgrade be inspected by a qualified geotechnical engineer in order to confirm
the encountered subgrade conditions and to provide additional recommendations, if required;

= Prior to backfilling the subexcavation, the exposed granular subgrade should be heavily recompacted to
densify the loose subgrade and provide a stable bearing surface on which to place and compact backfill
material. Further to the item above, if the subgrade is found to be soft and/ or wet, or if unanticipated ground
conditions are encountered, additional measures may be recommended that may include, but not necessarily
be limited to, additional subexcavation or placement of geotextile filter fabric to cover the subgrade;

= The subexcavation should be backfilled with non-frost-susceptible pit run gravel, placed in maximum 200 mm
lifts, moisture conditioned and compacted to minimum 98% Standard Proctor Maximum Dry Density
(SPMDD). The recommended gradation for pit run gravel is provided on Table 8;

= As an alternative to imported pit run gravel, the subexcavated gravelly sand may be suitable for use as
backfill, provided that any unsuitable materials (i.e., cobbles and boulders greater than 150 mm diameter,
fine-grained or organic soil, saturated materials) are removed, and pending inspection and approval by a
qualified geotechnical engineer;

= A minimum 100 mm thick bearing layer of 20 mm crushed basecourse (CBC) gravel should be placed
immediately below the underside of the slab-on-grade and all slab thickenings. The CBC should be moisture
conditioned and compacted to minimum 98% SPMDD in order to provide a smooth, level bearing surface on
which to cast the concrete foundation elements. The recommended gradation for 20 mm CBC is provided on
Table 8;

Table 8: Recommended Gradation for Granular Fill Materials

Pit Run Gravel 20 mm Crushed Base Course
Particle Size (mm) % Passing (by weight) Particle Size (mm) % Passing (by weight)
80 100 - -
25 55— 100 20 100
12.5 42 — 84 12.5 64 — 100
5.00 26 — 65 5.00 3672
1.25 11 - 47 1.25 12 - 42
0.315 3-30 0.315 4-22
0.080 0-8 0.080 3-6
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6.1.2 Foundation Design and Construction
6.1.2.1 Limit States Design

The 2010 edition of the National Building Code of Canada (NBCC 2010) stipulates that foundation design must be
carried out using Limit State Design (LSD) methods. Under LSD, a minimum of two loading cases must be
considered by geotechnical and structural designers; the Ultimate Limit State (ULS) and the Serviceability Limit
State (SLS). The ULS and SLS bearing resistances are calculated differently. The ULS bearing resistance is the
maximum pressure that the soil can withstand without suffering bearing failure. The SLS bearing pressure is the
maximum allowable pressure required to limit settlement to a tolerable amount. Both the ULS and SLS bearing
resistances are highly dependant on soil properties, footing size and shape, and burial depth.

Additionaly, under LSD, resistance factors are applied to the calculated (unfactored) resistances to determine the
maximum allowable factored design load. Geotechnical resistance factors for design of shallow foundations
against vertical bearing failure (ULS) and horizontal displacement (sliding under lateral loading) are provided
below on Table 9, per Table 6.1 of the Canadian Highway Bridge Design Code (CAN/CSA-S6-06). Per
CAN/CSA-S6-06, SLS resistances should consider unfactored loads, and therefore no resistance factor is
required.

Table 9: Geotechnical Resistance Factors — Shallow Foundations

Item Resistance Factor
Vertical Bearing Resistance (ULS) 0.5
Horizontal Resistance (Sliding) 0.8

6.1.2.2 Foundation Recommendations

As noted above, structural slabs-on-grade with thickened spread and strip footings are recommended for new
building foundations at the site. As such, design and construction of new building foundations at the site should be
undertaken in accordance with the following recommendations:

= Spread and strip footings refer to thickened areas within the structural slab-on-grade that are designed to
provide the required bearing resistance under building loads. For the purposes of geotechnical design, Tetra
Tech EBA has assumed a footing thickness of 0.2 m and a minimum depth of cover of 0.3 m from finished
grade to the underside of footing;

= Unfactored bearing resistances are provided based on minimum footing dimensions of 0.4 m for strip footings
and 1.0 m for spread (square) footings. If significantly different footing sizes are preferred for this project, or if
higher bearing resistance is required to support the design building loads, Tetra Tech EBA should be notified
to review and adjust the calculated bearing resistances, as necessary;

= Unfactored ULS bearing resistances of 425 and 265 kPa should be used for spread and strip footings,
respectively;

= Unfactored SLS bearing resistances of 660 and 720 kPa should be used for spread and strip footings,
respectively. SLS bearing resistances are calculated based on an allowable elastic settlement of 25 mm,
which is generally sufficient to limit total and differential settlement to tolerable levels for typical building
projects;
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= Based on the granular soil encountered in the geotechnical drilling program, significant long-term
consolidation/ compaction settlement is not anticipated, provided that site preparation is completed in
accordance with the recommendations provided above in Section 6.1.1;

= Concrete foundation elements should be cast onto a clean, compacted, granular bearing surface. It is
important that no loose and/ or disturbed material be allowed to remain on the bearing surface. As discussed
above in Section 6.1.1, foundation bearing surfaces should consist of 20 mm CBC gravel, moisture
conditioned and compacted to minimum 98% SPMDD;

= The working area should be protected from the inflow of surface water at all times. Concrete foundation
elements should not be cast onto saturated or seasonally frozen soil;

= Based on the silt content of the subgrade soils, they are considered to be marginally frost-susceptible.
However, because the site is well drained and the depth to the local groundwater table appears to be below
the maximum depth of seasonal frost penetration, installation of perimeter insulation is not required to protect
building foundations from frost action;

= The ground elevation at finished grade around the building perimeter should be at least 0.3 m above the
surrounding grade to maintain positive drainage away from the building foundations. Ponding and/ or
infiltration of water adjacent to the building should be prevented, as this could have detrimental effects on the
performance of the building foundations. Runoff from the roof should be directed onto splash pads and away
from the building. This particularly important in the late fall, just prior to seasonal freeze-up; and

= It is recommended that concrete placed during foundation construction be designed in accordance with
CSA A23.1 requirements for F-2 exposure class concrete (30 MPa with 4-7% air entrainment). Any exterior
concrete, such as sidewalks or aprons, should be designed in accordance with CSA requirements for C-2
exposure class concrete (32 MPa with 5-8% air entrainment).

6.2 Seismic Site Class

NBCC 2010 requires that a seismic site class be established for seismic design of proposed structures, based on
the average properties of the soil profile at the site. Based on the results of our drilling program, the average soil
properties at the CBSA site at Pleasant Camp are consistent with Site Class D, as shown on NBCC 2010
Table 4.1.8.4A.

Per NBCC 2010 Tables 4.1.8.4B and 4.1.8.4C, for large earthquake ground motions such as those considered at
the site, Site Class D implies that there will be little to no amplification of the “firm-ground/ Site Class C” design
motions provided in the attached NBCC 2010 seismic hazard calculation. As such, no amplification of the design
PGA was applied to ground motions considered in liquefaction or slope analyses.

It should be noted that NBCC 2010 Table 4.1.8.4A indicates that Site Class F should be assigned to sites with
any thickness of liquefiable soils, such as the subject site. Under Site Class F, NBCC 2010 stipulates that a
site-specific seismic response analysis be completed. A site-specific seismic response analysis is intended to
assess the (de)amplification of seismic waves as they propagate through the rock/ soil profile at a given site.
However, NBCC 2010 also includes a provision that buildings with a fundamental period of vibration of less than
0.5 s do not require site-specific response analysis, and can be designed based on the Site Class assigned
assuming that no liquefiable soils are present.
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Based on the anticipated height of the proposed buildings at the site, it is likely that all of the proposed new
structures will have a fundamental period of less than 0.5 s. This should be confirmed as soon as possible, and
Tetra Tech EBA should be retained to complete a site-specific response analysis if any of the proposed structures
are expected have a fundamental period greater than 0.5 s.

6.3 Pavement Design

Based on the results of our drilling program and available traffic information, Tetra Tech EBA has completed a
pavement design for the proposed new paved roadways.

6.3.1 Design Method and Input Parameters

Pavement design was completed in accordance with 1993 American Association of State Highway and
Transportation Officials (AASHTO) flexible pavement design procedures. The following input parameters were
used for pavement design:

= Traffic: Traffic parameters were based on traffic counts of northbound vehicles collected by YG between
1994 and 2011 at Pleasant Camp. Traffic input parameters used for pavement design included Average
Daily Traffic (ADT) of 128 vehicles per day, including 13% commercial (truck) traffic and an annual growth
rate of 2%. These parameters indicate a total traffic loading of 110,000 Equivalent Single Axle Loads (ESAL)
over an assumed 20 year design life.

= Subgrade Characteristics: Based on boreholes drilled at the site, the subgrade is assumed to consist of
gravelly sand with an assumed resilient modulus of 35 MPa for the compacted subgrade. In general,
subgrade preparation should be undertaken similar to that recommended for the CBSA building foundations,
and it is recommended that the exposed subgrade be inspected by a qualified geotechnical engineer prior to
backfilling/ pavement construction.

= Material Characteristics: Structural and drainage coefficients used in pavement design are summarized on
Table 10 below. As shown on the table, the gradation for 20 mm CBC is provided on Table 8 in Section 6.1.1
above. Similarly, as shown on Table 8, pit run gravel is considered acceptable for use as Select Granular
Sub-Base (SGSB) material. A 16 mm, Class 1 Medium Mix asphalt is recommended, per Section 502 of the
British Columbia Ministry of Transportation’s 2012 Standard Specifications for Highway Construction. Based
on the cold climate at the site, an asphalt cement with properties to prevent low temperature thermal
cracking most likely does not exist. Therefore, a Group A 200/300 binder is recommended (equivalent to
PG52-34).

Table 10: Material Characteristics Used For Pavement Design

Material Description Structural Layer Coefficient Drainage Coefficient
Asphalt Concrete Pavement (AP) 0.4 1.0
20 mm Crushed Basecourse (CBC) 0.14 1.0
Select Granular Sub-Base (SGSB) 0.10 1.0
18
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= AASHTO Pavement Design Parameters: Other parameters used to complete pavement design are
summarized below on Table 11:

Table 11: AASHTO Pavement Design Parameters

Criteria Value

Reliability 85%
Initial Serviceability Index (Pi) 4.2
Terminal Serviceability Index (Py) 25
Serviceability Loss (PSI) 1.7
Overall Standard Deviation (So) 0.45

6.3.2 Recommended Pavement Structure

Three recommended pavement structures are provided below for new pavement constructed at the site, including
options using asphalt pavement or Bituminous Surface Treatment (BST).

Table 12: Recommended Pavement Structure - Option 1

Material Type Layer Thickness (mm)
AP 75
20 mm CBC 150
80 mm Pit Run (SGSB) 200

Table 13: Recommended Pavement Structure - Option 2

Material Type Layer Thickness (mm)
AP 75
20 mm CBC 300
80 mm Pit Run (SGSB) -

Table 14: Recommended Pavement Structure - Option 3

Material Type

Layer Thickness (mm)
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6.4 Existing Maintentance Building Foundations
6.4.1 Floor Slab Remediation Options

Depending on anticipated usage requirements over the remainder of the design life of the existing building, the
following rehabilitation options are considered feasible at the site, and are arranged in order of estimated cost
from highest to lowest:

= Demolition and Reconstruction: If an as-new facility with a level floor is desired, demolition of the existing
building and replacement with a new structure is recommended;

= Foundation Jacking: Other options may be feasible to raise and level the cracked slab back to
approximately it's original elevation. Such options include injection of high density, expanding foam or
compaction grouting beneath the building foundations;

= Interior Slab Leveling: Based on the magnitude of settlement observed in the floor slab, and the relatively
shallow depth to bedrock in the area, it is likely that little to no additional settlement will occur under the
weight of the building. As such, the floor slab could be re-leveled through placement of grout or concrete over
the interior slab surface; or

= Leave Building As-Is: If the building is acceptable for intended use in it's existing state, no action is required.
As noted above, little to no additional settlement is expected over the remainder of the building’s design life.

6.4.2 Location of New Site Services Building

Based on discussion with Stantec, we understand that PWGSC wishes to construct the proposed new site
services building as an addition to the existing maintenance building. However, based on our observations of the
damage to the existing building floor slab and the loose granular soil encountered in BHO3, drilled adjacent to the
existing building, structural connection between the old and new buildings is not recommended.

Alternatively, we understand that the site services building could be located close to the existing building,
potentially with a covered walkway connecting the two structures. This option is preferable to construction of an
addition to the existing maintenance building, provided that no part of the new building or walkway will be
structurally connected to the existing building. Site preparation for the site services building should be undertaken
in accordance with the recommendations provided in Section 6.1.1. However, because the configuration of the
existing building foundations below the floor slab is now known, it will be important to take care not to undermine
the existing foundations during site preparation for the new building. In general, the subexcavation within 1 m of
the existing building should not extend below the underside elevation of any existing footings.

7.0 CONSTRUCTION TESTING AND MONITORING

All foundation design recommendations presented are site-specific and based on the assumption that an
adequate level of construction monitoring during foundation excavation and installation will be provided, and that
all construction will be carried out by a suitably qualified, experienced contractor. An adequate level of
construction monitoring also ensures the recommendations based on geotechnical data obtained at borehole
locations are applicable to the entire building site. Appropriate Quality Assurance and Quality Control (QA/QC)
testing should be undertaken during construction to confirm that construction is completed in accordance with the
recommendations provided in this report.

20
TETRATECH EBA

LTR_CBSA Port of Entry, Pleasant Camp - Geotechnical Evaluation



CBSA PORT OF ENTRY, PLEASANT CAMP, BC — GEOTECHNICAL EVALUATION
FILE: W14103501-01 | DECEMBER 9, 2014 | ISSUED FOR USE

Furthermore, it is recommended that EBA be given the opportunity to review the details of the final design related
to the geotechnical aspects of the building foundation, prior to construction. Past experience has shown that this
action may prevent inconsistencies, poor performance, and/or increased costs that may lead to disputes.

8.0 LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of Public Works and Government Services Canada and
their agents. Tetra Tech EBA Inc. (Tetra Tech EBA) does not accept any responsibility for the accuracy of any of
the data, the analysis, or the recommendations contained or referenced in the report when the report is used or
relied upon by any Party other than Public Works and Government Services Canada, or for any Project other than
the proposed development at the subject site. Any such unauthorized use of this report is at the sole risk of the
user. Use of this report is subject to the terms and conditions stated in the signed contract and to Tetra Tech
EBA's General Conditions, which are provided in Appendix A of this report.
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9.0 CLOSURE

We trust this report meets your present requirements. If you have any questions or comments, please contact the
undersigned.

Respectfully submitted,
Tetra Tech EBA Inc.
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2333227
Adam Wallace, M.Eng., P.Eng. J. Richard Trimble, M.Sc. (Eng.), P.Eng., FEC
Geotechnical Engineer, Arctic Region Principal Consultant, Arctic Region
Direct Line: 867.668.9218 Direct Line: 867.668.9216
adam.wallace@tetratech.com richard.trimble @tetratech.com
fer

Attachments:  Figures (7)
Appendix A: Tetra Tech EBA’s General Conditions — Geotechnical

Appendix B: Borehole Logs and Geotechnical Laboratory Testing Results
Appendix C: Results of Slope/W Slope Stability Modeling
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FIGURES

Figure 1 Site Plan Showing Borehole Locations

Figure 2 Climate Normals 1981 to 2010 — Pleasant Camp, BC

Figure 3 Site Plan With Borehole Locations (SLE Drawing 511502-4-Rev0)

Figure 4 Boreholes and Monitoring Well With Contour and Section Lines (SLE Drawing 511502-5-Rev0)
Figure 5 Geological Cross-Section A-A’ and C-C’ (SLE Drawing 511502-6-Rev0)

Figure 6 Potentiometric Elevations & Inferred Contours (Aug 29, 2012) (SLE Drawing 131416-L03-Rev2)
Figure 7 2010 National Building Code Seismic Hazard Calculation — Pleasant Camp, BC
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2010 National Building Code Seismic Hazard Calculation

INFORMATION: Eastern Canada English (613) 995-5548 francais (613) 995-0600 Facsimile (613) 992-8836
Western Canada English (250) 363-6500 Facsimile (250) 363-6565

Requested by: Adam Wallace, Tetra Tech EBA Inc. November 20, 2014
Site Coordinates: 59.4548 North 136.3664 West
User File Reference: CBSA Port of Entry - Pleasant Camp, BC

National Building Code ground motions:

2% probability of exceedance in 50 years (0.000404 per annum)

Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) PGA (9)
0.895 0.589 0.322 0.174 0.393

Notes. Spectral and peak hazard values are determined for firm ground (NBCC 2010 soil class C - average
shear wave velocity 360-750 m/s). Median (50th percentile) values are given in units of g. 5% damped
spectral acceleration (Sa(T), where T is the period in seconds) and peak ground acceleration (PGA) values
are tabulated. Only 2 significant figures are to be used. These values have been interpolated from a 10
km spaced grid of points. Depending on the gradient of the nearby points, values at this location
calculated directly from the hazard program may vary. More than 95 percent of interpolated values
are within 2 percent of the calculated values.

Ground motions for other probabilities:

Probability of exceedance per annum  0.010 0.0021 0.001
Probability of exceedance in 50 years  40% 10% 5%
Sa(0.2) 0.282 0.524 0.678
Sa(0.5) 0.168 0.324 0.429
Sa(1.0) 0.084 0.167 0.229
Sa(2.0) 0.046 0.091 0.123
PGA 0.140 0.243 0.306
References

National Building Code of Canada 2010 NRCC
no. 53301; sections 4.1.8, 9.20.1.2, 9.23.10.2,
9.31.6.2,and 6.2.1.3

Appendix C: Climatic Information for Building
Design in Canada - table in Appendix C starting on /
page C-11 of Division B, volume 2

User’s Guide - NBC 2010, Structural
Commentaries NRCC no. 53543 (in preparation) .
Commentary J: Design for Seismic Effects 595N /

Geological Survey of Canada Open File xxxx
Fourth generation seismic hazard maps of Canada:
Maps and grid values to be used with the 2010
National Building Code of Canada (in preparation)

See the websites www.EarthquakesCanada.ca and
www.nationalcodes.ca for more information

Aussi disponible en francgais
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GENERAL CONDITIONS

GEOTECHNICAL REPORT

This report incorporates and is subject to these “General Conditions”.

1.0 USE OF REPORT AND OWNERSHIP

This geotechnical report pertains to a specific site, a specific
development and a specific scope of work. It is not applicable to any
other sites nor should it be relied upon for types of development
other than that to which it refers. Any variation from the site or
development would necessitate a supplementary geotechnical
assessment.

This report and the recommendations contained in it are intended
for the sole use of Tetra Tech EBA’s Client. Tetra Tech EBA does
not accept any responsibility for the accuracy of any of the data, the
analyses or the recommendations contained or referenced in the
report when the report is used or relied upon by any party other
than Tetra Tech EBA’s Client unless otherwise authorized in writing
by Tetra Tech EBA. Any unauthorized use of the report is at the
sole risk of the user.

This report is subject to copyright and shall not be reproduced either
wholly or in part without the prior, written permission of Tetra Tech
EBA. Additional copies of the report, if required, may be obtained
upon request.

2.0 ALTERNATE REPORT FORMAT

Where Tetra Tech EBA submits both electronic file and hard copy
versions of reports, drawings and other project-related documents
and deliverables (collectively termed Tetra Tech EBA’s instruments
of professional service), only the signed and/or sealed versions
shall be considered final and legally binding. The original signed
and/or sealed version archived by Tetra Tech EBA shall be deemed
to be the original for the Project.

Both electronic file and hard copy versions of Tetra Tech EBA’s
instruments of professional service shall not, under any
circumstances, no matter who owns or uses them, be altered by
any party except Tetra Tech EBA. Tetra Tech EBA’s instruments of
professional service will be used only and exactly as submitted by
Tetra Tech EBA.

Electronic files submitted by Tetra Tech EBA have been prepared
and submitted using specific software and hardware systems. Tetra
Tech EBA makes no representation about the compatibility of these
files with the Client's current or future software and hardware
systems.

3.0 ENVIRONMENTAL AND REGULATORY ISSUES

Unless stipulated in the report, Tetra Tech EBA has not been

retained to investigate, address or consider and has not
investigated, addressed or considered any environmental or
regulatory issues associated with development on the subject site.

4.0 NATURE AND EXACTNESS OF SOIL AND
ROCK DESCRIPTIONS

Classification and identification of soils and rocks are based upon
commonly accepted systems and methods employed in
professional geotechnical practice. This report contains descriptions
of the systems and methods used. Where deviations from the
system or method prevail, they are specifically mentioned.

Classification and identification of geological units are judgmental in
nature as to both type and condition. Tetra Tech EBA does not
warrant conditions represented herein as exact, but infers accuracy
only to the extent that is common in practice.

Where subsurface conditions encountered during development are
different from those described in this report, qualified geotechnical
personnel should revisit the site and review recommendations in
light of the actual conditions encountered.

5.0 LOGS OF TESTHOLES

The testhole logs are a compilation of conditions and classification
of soils and rocks as obtained from field observations and
laboratory testing of selected samples. Soil and rock zones have
been interpreted. Change from one geological zone to the other,
indicated on the logs as a distinct line, can be, in fact, transitional.
The extent of transition is interpretive. Any circumstance which
requires precise definition of soil or rock zone transition elevations
may require further investigation and review.

6.0 STRATIGRAPHIC AND GEOLOGICAL INFORMATION

The stratigraphic and geological information indicated on drawings
contained in this report are inferred from logs of test holes and/or
soil/rock exposures. Stratigraphy is known only at the locations of
the test hole or exposure. Actual geology and stratigraphy between
test holes and/or exposures may vary from that shown on these
drawings. Natural variations in geological conditions are inherent
and are a function of the historic environment. Tetra Tech EBA does
not represent the conditions illustrated as exact but recognizes that
variations will exist. Where knowledge of more precise locations of
geological units is necessary, additional investigation and review
may be necessary.

TETRA TECH




GENERAL CONDITIONS
GEOTECHNICAL REPORT

7.0 PROTECTION OF EXPOSED GROUND

Excavation and construction operations expose geological materials
to climatic elements (freeze/thaw, wet/dry) and/or mechanical
disturbance which can cause severe deterioration. Unless otherwise
specifically indicated in this report, the walls and floors of
excavations must be protected from the elements, particularly
moisture, desiccation, frost action and construction traffic.

8.0 SUPPORT OF ADJACENT GROUND AND STRUCTURES

Unless otherwise specifically advised, support of ground and
structures adjacent to the anticipated construction and preservation
of adjacent ground and structures from the adverse impact of
construction activity is required.

9.0 INFLUENCE OF CONSTRUCTION ACTIVITY

There is a direct correlation between construction activity and
structural performance of adjacent buildings and other installations.
The influence of all anticipated construction activities should be
considered by the contractor, owner, architect and prime engineer
in consultation with a geotechnical engineer when the final design
and construction techniques are known.

10.0 OBSERVATIONS DURING CONSTRUCTION

Because of the nature of geological deposits, the judgmental nature
of geotechnical engineering, as well as the potential of adverse
circumstances arising from construction activity, observations
during site preparation, excavation and construction should be
carried out by a geotechnical engineer. These observations may
then serve as the basis for confirmation and/or alteration of
geotechnical recommendations or design guidelines presented
herein.

11.0 DRAINAGE SYSTEMS

Where temporary or permanent drainage systems are installed
within or around a structure, the systems which will be installed
must protect the structure from loss of ground due to internal
erosion and must be designed so as to assure continued
performance of the drains. Specific design detail of such systems
should be developed or reviewed by the geotechnical engineer.
Unless otherwise specified, it is a condition of this report that
effective temporary and permanent drainage systems are required
and that they must be considered in relation to project purpose and
function.

12.0 BEARING CAPACITY

Design bearing capacities, loads and allowable stresses quoted in
this report relate to a specific soil or rock type and condition.
Construction activity and environmental circumstances can
materially change the condition of soil or rock. The elevation at
which a soil or rock type occurs is variable. It is a requirement of
this report that structural elements be founded in and/or upon
geological materials of the type and in the condition assumed.
Sufficient observations should be made by qualified geotechnical
personnel during construction to assure that the soil and/or rock
conditions assumed in this report in fact exist at the site.

13.0 SAMPLES

Tetra Tech EBA will retain all soil and rock samples for 30 days
after this report is issued. Further storage or transfer of samples can
be made at the Client's expense upon written request, otherwise
samples will be discarded.

14.0 INFORMATION PROVIDED TO TETRA TECH EBA BY
OTHERS

During the performance of the work and the preparation of the
report, Tetra Tech EBA may rely on information provided by
persons other than the Client. While Tetra Tech EBA endeavours to
verify the accuracy of such information when instructed to do so by
the Client, Tetra Tech EBA accepts no responsibility for the
accuracy or the reliability of such information which may affect the
report.

TETRA TECH
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MODIFIED UNIFIED SOIL CLASSIFICATION

GROUP TYPICAL

MAJOR DIVISION SYMBOL DESCRIPTION LABORATORY CLASSIFICATION CRITERIA
C,=D,/D Greater than 4
aw Well-graded gravels and gravel- © ! * D mz
- -9 sand mixtures, little or no fines é C.= % Between 1 and 3
S s =
:.§ % é % % % 10 60
i (=] = 3
‘s ; © GP Poorly graded gravels and gravel- Ny g Not meeting both criteria for GW
n EE sand mixtures, little or no fines 5238 g
m 38R a5 2 ;
= g 2 3= 2
=6 &5
< s g3 imi
| S 2 é aM Silty gravels, g 23 E g | Atterberg limits plot below “A” line Slt;’tri?‘zr?n"m“s
2 E o - -silt mi £ icity i
; £ £ ﬁ = gravel-sand-silt mixtures b= or plasticity index less than 4 hatched area are
w» E cB|SEZ o borderline
= 5 ST|IE=E S| P
B © S ac Clayey gravels, g Atterberg limits plot above “A” line classifications "
g5 gravel-sand-clay mixtures g or plasticity index greater than 7 requiring use o
% 2 b= dual symbols
'S @2
S5 2 = Greater than 6
o E Sw Well-graded sands and gravelly § ® G D“’/DD” ,
[ H H o
g = ® =2 sands, little or no fines g iélé o C.= ﬁ Between 1 and 3
(=31 @ .2 w = g 3
S o | OF 2 0 &
= o = £
g g E . sp Poorly graded sands and gravelly g v % © | Not meeting both criteria for SW
2 |,5 sands, little or no fines ° gLy ’
A< <& &
=9 o, b= g
g EES | pttorberg limits plot below “A” ne | Atterberg limits
=8 SM Silty sands, sand-silt mixtures Lo or plastigit;( ir|1 de':( less th‘;vn 4 ! plotting in
o= 88 hatched area are
S - v =D
= g % § = borderline
E|la=T = . . classifications
~ . Atterberg limits plot above “A” line -
sc Clayey sands, sand-clay mixtures or plasticity index greater than 7 Li‘::';;"ﬂ;’;g of

Inorganic silts, very fine sands, For classification of fine-grained soils and fine fraction of coarse-grained soils.

= ‘-?\7 ML rock flour, silty or clayey fine sands
o £ " 7
5 = of slight plasticity PLASTICITY CHART
77} 3 o Inorganic silts, micaceous or
- R MH diatomaceous fine sands or 60
S silts, elastic silts Soils passing 425 pm /
B = Inorganic clays of low plasticity, 50 /’
§ £ .g % S CL gravelly clays, sandy clays, Equation of “A” line: P 1 = 0.73 (LL - 20) CH
= ‘1‘3 %3 v silty clays, lean clays ) //
; | s = a R o
g‘ % L § % E 3 al Inorganic clays of medium § ‘“‘*/
es é £2 5 8 plasticity, silty clays = 0 /
w = .2 4 =
E E g 3 ; 20 o
£ 3c 2 Inorganic clays of high
I 2 = £ CH plasticity, fat clays cL / MH or OH
== e
o 170 ... v
2o 3 oL Organic silts and organic silty clays 2 FoCIRNeL -.ML\\‘V ML or OL
2L 2 Y of low plasticity 0 4 |
(=) é : 0 10 20 30 40 50 60 70 80 90 100
= S ] ] LIQUID LIMIT
S = 3 g OH Organic clays of medium
S A to high plasticity
. . *Based on the material passing the 75 mm sieve
HIGHLY ORGANIC SOILS PT Peat and other highly organic Reference: ASTM Designation D2487, for identification procedure
soils see D2488. USC as modified by PFRA
SOIL COMPONENTS OVERSIZE MATERIAL
DEFINING RANGES OF
FRACTION SIEVE SIZE PERCENTAGE BY MASS OF Rounded or subrounded
MINOR COMPONENTS COBBLES 75 mm to 300 mm
PASSING | RETAINED PERCENTAGE DESCRIPTOR BOULDERS > 300 mm
GRAVEL Not rounded
coarse 75 mm 19 mm >35 % “and”
fine 19 mm 4.75 mm ROCK FRAGMENTS >75 mm
211035 % “y-adjective” ROCKS > 0.76 cubic metre in volume
SAND
coarse 4.75 mm 2.00 mm 10t0 20 % “some”
medium 2.00 mm 425 pm
fine 425 pm 75 pm >01010 % “trace”
SILT (non plastic) as above but
or 75 pm .
CLAY (plastic) by behavior

Tt_Modified Unified Soil Classification.cdr
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Geotechnical Evaluation

CLIENT: Public Works and Govt. Services Canada

PROJECT NO. - BOREHOLE NO.

CBSA Port of Entry

DRILL: Midnight Sun Drilling Inc. - MARL M4CT

W14103501 - BHO1

Pleasant Camp, BC

METHOD: Hollow Stem Auger/SPT

ELEVATION: 275.25 m

SAMPLE TYPE [l DISTURBED || NORECOVERY [] SPT —] ACASING [1] sHewsy Tuse [ core
BACKFILL TYPE [ BENTONITE  [°-] PEAGRAVEL  [[]]] sLouGH GROUT \\J DRILL CUTTINGS |:*%4 SAND
5 CJBULK DENSITY (kgm’)J| @ CLAY (%)@
fan 0 GROUND ICE 14001600 1808000 20 40 60 80 =
E b = W SPT (N O SILT (%) ® =
= SOIL | 2 < |DESCRIPTION 20 4060 80 | 20 40 60 80 5
=4 | W AND A SAND (%) A z
o o
a DESCRIPTION S T| 9 | COMMENTSPLASTICM.C. LIQUID| 20 40 60 80 >
P <§: T B GRAVEL (%)M I
%) 2040 60 80 20 40 60 80
r 0 125 mm asphalt over SAND and GRAVEL (Fill) - trace of silt, well graded, Solid stem . [ : L 2750
- gravel subround, to 20 mm diameter, damp, brown. augers to R 4
- 100 mm brown topsoil over SAND - gravelly, some silt, trace of organics, [ sA0t 56m ‘® s » A ]
C gravel subangular, to 25 mm diameter, moist, loose, brown. B : =
C 1 | N R P RY: IEE TR ]
E SPTconducted| = = @ : i 274.0
C SA02| 9 at1.05m . Lo | : . _
S e e -
S e e R 27303
C - compact below 2.6 m SPT conducted =
E o3 SA04| 12 | at26m - R T S T .
F o 272.0 3
- 4 I 5105 ° | em a -
- S T U 2
o] 26 | Dynamic Cone [ T R -
- Poor recovery, no samples collected. Penetration | - = - = .
C Probable wet, sandy, fine gravel, inferred based on drilling action and 27 | Test (DCPT) Lok =
C 5 traces of soil returned on solid stem augers. 2 conducted oo ettt 7
C from 4.3 to oo 270.0 11
- 12 55m : ] ' _:
S A L I A ]
u N\ / LPT conducted | S 269.0 3
C saoe| 13 | atéam B B ¢ O A .
o SAND (Till-like) - gravelly, silty, gravel subround with occasional angular s : .
- fragments (broken in sampler), to 60 mm diameter, wet, dense, grey —
7 and brown mottled. 3
E 268.0 3
E - dense to very dense, moist, grey below 7.6 m X $A0895/150mnSPT (no " n =
C 8 recovery)and | .oooioiioiioooo o .
- LPT conducted - ]
C at7.6m : 267.0_
E_ 9 . ol ] . . N :
C WV LPTconducted | @ * ‘m ~° °  lo @& @ | 26603
r X SA0S) 2/100mmat 9.1m * ]
C n 3
- END of BOREHOLE at 9.6 m (Auger refusal on probable bedrock). SA10 20/25mmSP‘Is'a%onducted =
C at9.6m O T N T .
O 10 Samples collected by SPT or LPT as indicated above. Field LPT blow s ]
r counts have been corrected to equivalent SPT N-Values. 265.0 5
E 1 ]

'l't TETRA TECH EI

| OGGED BY: AWW

COMPLETION DEPTH. 9.6m

REVIEWED BY: JRT

COMPLETE: 11/5/2014

DRAWING NO: See Figure 1

Page 1 of 1
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ASTM D422, C136 & C117

PARTICLE SIZE ANALYSIS REPORT

Project: CBSA Port of Entry - Geotech. Eval. Sample No.: SA01
Project No.: W14103501-01 Material Type:
Site: Pleasant Camp, BC Sample Loc.: BHO1
Client: PWGSC Sample Depth: 0.45m
Client Rep.: Julian Ho, P.Eng. Sampling Method: Grab
Date Tested: November 24,2014 By: AMT Date sampled: November 5, 2014
Soil Description’ SAND - some silt, some gravel Sampled By: AWW
USC Classification: SM Cu: #N/A
Moisture Content: 11.3% Cc: #N/A
Pgritzigle Percent Sand Gravel
(mm) Passing Fine Medium Coarse Fine Coarse Cobble
200 100 60 40 30 20 10 8 4 3/8 1/2 3/4" 1 15" 2 3 4 6 8 12"
200 100
150 90
100
75 80
50 70
38 o
Z 60
25 100 @
19 96 & 50
'_
12.5 94 E 0
10 92 i
5 85 & 3 Soil Description Proportions (%):
1
2 | 75 20 Clay'& 16 Gravel 15
0.85 62 Silt ,
0.425 43 10 Sand 69  Cobble 0
0.25 28 0
0.075 0.15 0.25 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.15 21
PARTICLE SIZE (mm)
0.075 15.5
Notes: ' The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
2The description is visually based & subject to EBA description protocols
%|f cobbles are present, sampling procedure may not meet ASTM C702 & D75
Specification:
Remarks:

dlz .

Reviewed By:

report by any other party, with or without the knowledge of Tetra Tech EBA. The testing services reported herein have been performed to
recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation or opinion of

Data presented hereon is for the sole use of the stipulated client. Tetra Tech EBA is not responsible, nor can be held liable, for use made of this
@ TETRA TECH
specification compliance or material suitability. Should engineering interpretation be required, Tetra Tech EBA will provide it upon written request.



PARTICLE SIZE ANALYSIS REPORT

ASTM D422, C136 & C117

Project: CBSA Port of Entry - Geotech. Eval. Sample No.: SA05
Project No.: W14103501-01 Material Type:
Site: Pleasant Camp, BC Sample Loc.: BHO1
Client: PWGSC Sample Depth: 3.96m
Client Rep.: Julian Ho, P.Eng. Sampling Method: Grab
Date Tested: November 24,2014 By: AMT Date sampled: November 5, 2014
Soil Description’ SAND - gravelly, some silt Sampled By: AWW
USC Classification: SM Cu: #N/A
Moisture Content: 9.4% Cc: #N/A
Pgritzigle Percent Sand Gravel
(mm) Passing Fine Medium Coarse Fine Coarse Cobble
200 100 60 40 30 20 16 10 8 4 3/8 1/2 3/4" 1 15" 2 3 4 6 8 12"
200 100
150 90
100
75 80
50 70
38 100 o
Z 60
25 95 )
(9]
19 91 | X
'_
12.5 83 é 0
10 78 i
5 69 & 3 Soil Description Proportions (%):
1
2 | 8 20 Clay'& 18 Gravel 31
0.85 47 Silt ,
0.425 | 36 . Sand 52  Cobble 0
0.25 28 0
0.075 0.15 0.25 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.15 23
PARTICLE SIZE (mm)
0.075 17.7

Notes: ' The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
2The description is visually based & subject to EBA description protocols
%|f cobbles are present, sampling procedure may not meet ASTM C702 & D75

Specification:

Remarks:

Reviewed By: Qt M P.Eng.

Data presented hereon is for the sole use of the stipulated client. Tetra Tech EBA is not responsible, nor can be held liable, for use made of this

report by any other party, with or without the knowledge of Tetra Tech EBA. The testing services reported herein have been performed to

recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation or opinion of @ TETRA TECH
specification compliance or material suitability. Should engineering interpretation be required, Tetra Tech EBA will provide it upon written request.



PARTICLE SIZE ANALYSIS REPORT

ASTM D422, C136 & C117

Project: CBSA Port of Entry - Geotech. Eval. Sample No.: SA06
Project No.: W14103501-01 Material Type:
Site: Pleasant Camp, BC Sample Loc.: BHO1
Client: PWGSC Sample Depth: 20 feet
Client Rep.: Julian Ho, P.Eng. Sampling Method: LPT
Date Tested: November 20, 2014  By: AMT Date sampled: November 5, 2014
Saoll Descriptionz: SAND - gravelly, silty, trace clay Sampled By: AWW
USC Classification: SM Cu: 313.0
Moisture Content: 10.8% Cc: 0.8
Pg’jﬂde Percent Sand Gravel
(nl]fne) Passing Clay Silt Fine Medium [Coarse Fine Coarse
75
400 200 100 60 40 30 20 16 10 8 4 3/8" 1/2" 3/4" 1" 15" 2" 3"
2 L1 ]
38
90 4/
25 96 /
19 91 o
12.5 86
10 81 70 /
5 70 /
2 59 Qe /
0.85 50 | &
< 50
0.425 43 | E
0.25 37 @ " //
0.15 3 | & yd
& J/
0.075 27.1 30 /
0.0340 20.4 - . -
00218 | 175 2 l/ Soil Description Proportions (%):
0'0128 14'0 / Clay* 5 Sand 43
' ' 10 ] Silt 22 Gravel 30 |
0.0092 | 11.7 g
a—
0.0066 9.3 0
0.0005 0.001 0.002 0.005 0.01 0.037 0.075 0.15 0.25 0.425 0.85 2 4.75 95125 19 25 37550 75
0.0032 5.8
PARTICLE SIZE (mm)
0.0014 4.1

Notes: 'The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
’The description is visually based & subject to EBA description protocols

Specification:

Remarks:

|

{ | .
Reviewed By: Q | t w P.Eng.

Data presented hereon is for the sole use of the stipulated client. Tetra Tech EBA is not responsible, nor can be held liable, for use made of this

report by any other party, with or without the knowledge of Tetra Tech EBA. The testing services reported herein have been performed to recognized TETRA TECH
industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation or opinion of specification @

compliance or material suitability. Should engineering interpretation be required, Tetra Tech EBA will provide it upon written request.



PARTICLE SIZE ANALYSIS REPORT

ASTM D422, C136 & C117

Project: CBSA Port of Entry - Geotech. Eval. Sample No.: SA09
Project No.: W14103501-01 Material Type:
Site: Pleasant Camp, BC Sample Loc.: BHO1
Client: PWGSC Sample Depth: 9.14 m
Client Rep.: Julian Ho, P.Eng. Sampling Method: LPT
Date Tested: November 20, 2014  By: AMT Date sampled: November 5, 2014
Saoll Descriptionz: SAND - gravelly, silty, trace clay Sampled By: AWW
USC Classification: SM Cu: 248.1
Moisture Content: 6.4% Cc: 0.4
Pg’gzle Percent _ Sand Gravel
(mm) Passing Clay Silt Fine Medium |Coarse Fine Coarse
75
400 200 100 60 40 30 20 16 10 8 4 3/8" 1/2" 3/4" 1" 15" 2" 3"
50 100 | | |
/
38 /
% /
25 98 /
19 92 o
12.5 84 /
10 80 70
5 70 /
2 62 g //
0.85 55 | & S/
E 50 /
0.425 48 o /
Z
0.25 43 4 J/
o
0.15 39 w //
0.075 33.0 30
0.0340 215 / - - -
00218 | 184 2 J/ Soil Description Proportions (%):
0'0128 14'8 J / Clay" 5  Sand 37
: : 0 A Silt 28 Gravel 30 ||
0.0092 | 123 L
0.0066 9.8 0
0.0005 0.001 0.002 0.005 0.01 0.037 0.075 0.15 0.25 0.425 0.85 2 4.75 95125 19 25 37550 75
0.0032 6.1
PARTICLE SIZE (mm)
0.0014 4.3

Notes: 'The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
’The description is visually based & subject to EBA description protocols

Specification:

Remarks:

|

/ | .
Reviewed By: Q{ M P.Eng.

Data presented hereon is for the sole use of the stipulated client. Tetra Tech EBA is not responsible, nor can be held liable, for use made of this

report by any other party, with or without the knowledge of Tetra Tech EBA. The testing services reported herein have been performed to recognized TETRA TECH
industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation or opinion of specification @

compliance or material suitability. Should engineering interpretation be required, Tetra Tech EBA will provide it upon written request.



Geotechnical Evaluation

CLIENT: Public Works and Govt. Services Canada

PROJECT NO. - BOREHOLE NO.

CBSA Port of Entry

DRILL: Midnight Sun Drilling Inc. - MARL M4CT

W14103501 - BH02

Pleasant Camp, BC

METHOD: Hollow Stem Auger/SPT

ELEVATION: 276.25 m

SAMPLE TYPE [l DISTURBED || NORECOVERY [] SPT —] ACASING [1] sHewsy Tuse [ core
BACKFILL TYPE [ BENTONITE  [°-] PEAGRAVEL  [[]]] sLouGH GROUT \\J DRILL CUTTINGS |:*%4 SAND
5 CJBULK DENSITY (kgm’)J| @ CLAY (%)@
o 0 GROUND ICE 14001600 1808000 20 40 60 80 =
E b = W SPT (N O SILT (%) ® =
= SOIL | 2 < |DESCRIPTION 20 4060 80 | 20 40 60 80 5
=4 | W AND A SAND (%) A z
o o
a DESCRIPTION S T| 9 | COMMENTSPLASTICM.C. LIQUID| 20 40 60 80 >
P <§: T B GRAVEL (%)M I
%) 2040 60 80 20 40 60 80
-0 Grass over ORGANIC SILT (Topsail). Solid stem . : : S =
o augers to 27605
C SAND - gravelly, some silt, trace of organics, gravel subround, to 75 mm 15m L .
- diameter, moist, very loose, brown. S .
C 1 [ S0t e om A ]
e O I T T 275.0 3
- - SPTconducted| .
- SA02l 2 | at15m u —
2 =
E N 274.0_5
3 f 1, silty SAND with lat3 i R RS .
C - zone of compact, silty with some gravel at 3 m SPT conducted 273,03
C - grey-brown below 3 m XSAoa 29 | at3Am o m ]
- . - loose below 3.7 m 3
: S 272,03
- N\ SPT conducted| @ @ @ @ : o 3
E 5 SA04| g | at4bm N R R .
n - | | R 210
o GRAVEL (Till-like) - sandy, silty, trace of clay, gravel subangular with K LPT conducted | - 5
- occasional angular fragments (broken in sampler), to 65 mm Xng&omsmmats 3m @ UM o oam 7
C diameter, moist, dense to very dense, grey. ’ : : =
C 6 S ]
C END of BOREHOLE at 6.1 m (Auger refusal on probable bedrock). SA0B 20/25MMspT congucted 27002
C atéAm Lo -
C Samples collected by SPT or LPT as indicated above. Field LPT blow 7
C counts have been corrected to equivalent SPT N-Values. =
. 3
- 269.0 3
S I L O O O S T ;
- 268.0 3
E 9 .
- 267.0 3
C ol b ;]
- 266.0 3
E 1 ]

T

TETRA TECH &l

OGGED BY: AWW

COMPLETION DEPTH. 6.1m

REVIEWED BY: JRT

COMPLETE: 11/6/2014

DRAWING NO: See Figure 1

Page 1 of 1
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ASTM D422, C136 & C117

PARTICLE SIZE ANALYSIS REPORT

Project: CBSA Port of Entry - Geotech. Eval. Sample No.: SA01
Project No.: W14103501-01 Material Type:
Site: Pleasant Camp, BC Sample Loc.: BHO02
Client: PWGSC Sample Depth: 091 m
Client Rep.: Julian Ho, P.Eng. Sampling Method: Grab
Date Tested: November 25,2014 By: AMT Date sampled: November 5, 2014
Soil Description’ SAND - gravelly, some silt Sampled By: AWW
USC Classification: SM Cu: #N/A
Moisture Content: 13.5% Cc: #N/A
Pgritzigle Percent Sand Gravel
(mm) Passing Fine Medium Coarse Fine Coarse Cobble
200 100 60 40 30 20 16 10 8 4 3/8 1/2 3/4" 1 15" 2 3 4 6 8 12"
200 100
150 90
100
75 80
50 70
38 100 o
Z 60
25 94 o
(9]
19 90 & 50
'_
12.5 83 E 0
10 80 i
5 69 & 3 Soil Description Proportions (%):
1
2 58 20 Clay'& 19 Gravel 31
0.85 46 Silt ,
0.425 36 10 Sand 51  Cobble 0
0.25 29 0
0.075 0.15 0.25 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.15 24
PARTICLE SIZE (mm)
0.075 18.7
Notes: ' The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
2The description is visually based & subject to EBA description protocols
%|f cobbles are present, sampling procedure may not meet ASTM C702 & D75
Specification:
Remarks:
|
i ." | | -
Reviewed By: J k P.Eng.

Data presented hereon is for the sole use of the stipulated client. Tetra Tech EBA is not responsible, nor can be held liable, for use made of this
report by any other party, with or without the knowledge of Tetra Tech EBA. The testing services reported herein have been performed to
recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation or opinion of
specification compliance or material suitability. Should engineering interpretation be required, Tetra Tech EBA will provide it upon written request.

@ TETRA TECH



PARTICLE SIZE ANALYSIS REPORT

ASTM D422, C136 & C117

Project: NCBSA Port of Entry - Geotech. Eval. Sample No.: SA05
Project No.: W14103501-01 Material Type:
Site: Pleasant Camp, BC Sample Loc.: BHO2
Client: PWGSC Sample Depth: 5.33m
Client Rep.: Julian Ho, P.Eng. Sampling Method: LPT
Date Tested: November 20, 2014  By: AMT Date sampled: November 5, 2014
Saoll Descriptionz: GRAVEL - sandy, silty, trace clay Sampled By: AWW
USC Classification: GM Cu: 727.1
Moisture Content: 9.9% Cc: 0.2
Pg’jﬂde Percent Sand Gravel
(nl]fne) Passing Clay Silt Fine Medium [Coarse Fine Coarse
75
400 200 100 60 40 30 20 16 10 8 4 3/8" 1/2" 3/4" 1" 15" 2" 3"
50 100 | | |
38 90
25 84 *
19 78 o /
12.5 71 /
10 66 70 /‘
5 58 /
2 52 g /
0.85 45 | 3 //
& v
0.425 40 =
0.25 36 e
0.15 32 ]
0 pd
0.075 26.9 30 J/
0.0340 18.1 - . -
00218 | 155 2 / Soil Description Proportions (%):
0'0128 12'4 / Clay* 4  Sand 31
: : 10 > Silt 23 Gravel 42 |
0.0092 10.3 —_,f
0.0066 8.3 0
0.0005 0.001 0.002 0.005 0.01 0.037 0.075 0.15 0.25 0.425 0.85 2 4.75 95125 19 25 37550 75
0.0032 5.2
PARTICLE SIZE (mm)
0.0014 3.6

Notes: 'The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
’The description is visually based & subject to EBA description protocols

Specification:
|
| -
Reviewed By: QL L Q; P.Eng.
v

Remarks:
Data presented hereon is for the sole use of the stipulated client. Tetra Tech EBA is not responsible, nor can be held liable, for use made of this
report by any other party, with or without the knowledge of Tetra Tech EBA. The testing services reported herein have been performed to recognized TETRA TECH
industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation or opinion of specification
compliance or material suitability. Should engineering interpretation be required, Tetra Tech EBA will provide it upon written request.



Geotechnical Evaluation

CLIENT: Public Works and Govt. Services Canada

PROJECT NO. - BOREHOLE NO.

CBSA Port of Entry

DRILL: Midnight Sun Drilling Inc. - MARL M4CT

W14103501 - BHO3

Pleasant Camp, BC

METHOD: Hollow Stem Auger/SPT

ELEVATION: 276.75 m

SAMPLE TYPE [B] DISTURBED ] NORECOVERY [ SPT — ACASING [1] sHewsy Tuse [ core
BACKFILL TYPE [ BENTONITE  [°-] PEAGRAVEL  [[]]] sLouGH GROUT \\J DRILL CUTTINGS |:*%4 SAND
% CJBULK DENSITY (kg/m)J| @ CLAY (%) @
fan 0 GROUND ICE 14001600 1808000 20 40 60 80 =
E = = W SPT(NE O SILT (%) ® =
= SOIL iy = S |DESCRPTION 20 406080 | 20 40 60 8 | §
£ ] A SAND (%) A ©
o o
a DESCR'PT'ON Szl ® COMMENTSPLASTICM.C.  LIQUID__20 40 60 80 >
P <§( +——®——1 | EMGRAVEL (%)H T
(%) 20 40 60 80 20 40 60 80
r 0 Grass over SAND (Topsoil) - gravelly, silty, some organics, moist, brown. Solid stem . : : L B
E augers to =
C SAND - some silt and gravel, gravel subround to aubangular, to 50 mm 1usg m =
- diameter, moist, loose, grey-brown. : 7
C : : 276.0 5
— SA01 e a A ]
- -trace of fine gravel, occasional silty lumps below 1.1 m SPTconducted| : @ = =« =
- SA02| 5 | at1.1m |- 3
R Y A A (NN N 275.0 3
E_ 2 BEDROCK - dark grey to black, argillite or similar meta-shale, matches SA03| 55 S;'I; 070nmducted ¢ = n
- description of bedrock encountered at nearby water well. ' . ]
E ) Aot OlzzsmmSaF;E%onmducted « . 274.0_5
E_ END of BOREHOLE at 3.0 m (Target Depth). | | | | | o E
r Samples collected by SPT or LPT as indicated above. Field LPT blow DR ]
r counts have been corrected to equivalent SPT N-Values. R 273.0
1 I AN A OO OSSO ;
E SR 272,03
C5 .
- 271.03
6 | e e T
- 270.0 3
. 3
- 269.0 3
co8 | e T
- 268.0 3
- 9 .
- 267.0 3
C 10 ~~~~~~~~~~~ .
- 266.0 3
- 11 —

TETRA TECH EBA

T

| OGGED BY: AWW

COMPLETION DEPTH. 3m

REVIEWED BY: JRT

COMPLETE: 11/6/2014

DRAWING NO: See Figure 1

Page 1 of 1

WHITEHORSE W14103501-01.GPJ EBA.GDT 12/8/14



ASTM D422, C136 & C117

PARTICLE SIZE ANALYSIS REPORT

Project: CBSA Port of Entry - Geotech. Eval. Sample No.: SA01
Project No.: W14103501-01 Material Type:
Site: Pleasant Camp, BC Sample Loc.: BHO3
Client: PWGSC Sample Depth: 091 m
Client Rep.: Julian Ho, P.Eng. Sampling Method: Grab
Date Tested: November 25,2014 By: AMT Date sampled: November 6, 2014
Soil Description’: SAND - some gravel, some silt Sampled By: AWW
USC Classification: SM Cu: #N/A
Moisture Content: 8.3% Cc: #N/A
Pgritzigle Percent Sand Gravel
(mm) Passing Fine Medium Coarse Fine Coarse Cobble
200 100 60 40 30 20 16 10 8 4 3/8 1/2 3/4" 1 15" 2 3 4 6 8 12"
200 100
150 90
100
75 80
50 70
38 o
Z 60
25 100 @
19 99 & 50
|_
12.5 93 é 0
10 90 i
5 83 & 3 Soil Description Proportions (%):
1
2 | 73 20 Clay'& 15 Gravel 17
0.85 61 Silt ,
0.425 | 47 0 Sand 67 Cobble 0
0.25 35 0
0.075 0.15 0.25 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.15 25
PARTICLE SIZE (mm)
0.075 16.0
Notes: ' The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
2The description is visually based & subject to EBA description protocols
%|f cobbles are present, sampling procedure may not meet ASTM C702 & D75
Specification:
Remarks:
|
all_' | | -
Reviewed By: N P P.Eng.

Data presented hereon is for the sole use of the stipulated client. Tetra Tech EBA is not responsible, nor can be held liable, for use made of this
report by any other party, with or without the knowledge of Tetra Tech EBA. The testing services reported herein have been performed to
recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation or opinion of
specification compliance or material suitability. Should engineering interpretation be required, Tetra Tech EBA will provide it upon written request.

@ TETRA TECH



Geotechnical Evaluation

CLIENT: Public Works and Govt. Services Canada

PROJECT NO. - BOREHOLE NO.

CBSA Port of Entry

DRILL: Midnight Sun Drilling Inc. - MARL M4CT

W14103501 - BH04

Pleasant Camp, BC

METHOD: Hollow Stem Auger/SPT

ELEVATION: 273 m

SAMPLE TYPE [l DISTURBED || NORECOVERY [] SPT —] ACASING [1] sHewsy Tuse [ core
BACKFILL TYPE [ BENTONITE  [°-] PEAGRAVEL  [[]]] sLouGH GROUT \\J DRILL CUTTINGS |:*%4 SAND
5 CJBULK DENSITY (kgm’)J| @ CLAY (%)@
fan 0 GROUND ICE 14001600 1808000 20 40 60 80 =
E b = HSPT(NE O SILT (%)@ =
= SOIL | 2 < |DESCRIPTION 20 4060 80 | 20 40 60 80 5
o = w AND A SAND (%) A ©
o o
a DESCR'PT'ON Szl ® COMMENTSPLASTICM.C.  LIQUID__20 40 60 80 >
P <§E +——®——1 | EMGRAVEL (%)H T
(%) 20 40 60 80 20 40 60 80 2730
r 0 Grass over SAND and GRAVEL - some silt and organics (wood fragments Solid stem . : : S =
- and roots), frequent cobbles and/or boulders, gravel subround, to augers to .
r 75 mm diameter, moist, loose to compact, brown. 15m : ]
E -trace to no organics, grey-brown below 0.6 m ; : E
- SPTconducted| : @ : @ @ E
- SAG2| 40 | attAm | - E o 3
- SPTconducted| ~ 3
- 2 SAG3| 5 | at17m L 27103
E_ 3 | R S L TR 270_0_:
C -compact below 3.0 m LPT conducted =
C SA04| 16 | at3.1m - ® ma ]
- 4 RN 26907
F W SPT conducted S 3
- SA05| 22 | at46m ° - kkkkkkkkk 268.0
Fe | e e 267,07
- | Possible till surface, inferred based on drilling action and penetration |/ LPT conducted o 3
- resistance. saoe| g5 | atéAm, | ococ I T -
C sampler lost -
- END of BOREHOLE at 6.7 m (Hole abandoned due to split spoon sampler down hole .
7 lost at bottom of hole). during retrieval; - 266.0 7
E Samples collected by SPT or LPT as indicated above. Field LPT blow E
r counts have been corrected to equivalent SPT N-Values. -
E— 8 | 265.0_5
E 9 264.0 7
Eo0 | e 263,07
E 1 ]

T

TETRA TECH &l

| OGGED BY: AWW

PR L 262
COMPLETION DEPTH: 6.7m

REVIEWED BY: JRT

COMP

LETE: 11/6/2014

DRAWING NO: See Figure 1

Page 1

of 1

WHITEHORSE W14103501-01.GPJ EBA.GDT 12/8/14



PARTICLE SIZE ANALYSIS REPORT

ASTM D422, C136 & C117

Project: CBSA Port of Entry - Geotech. Eval. Sample No.: SA01
Project No.: W14103501-01 Material Type:
Site: Pleasant Camp, BC Sample Loc.: BHO4
Client: PWGSC Sample Depth: 091 m
Client Rep.: Julian Ho, P.Eng. Sampling Method: Grab
Date Tested: November 25,2014 By: AMT Date sampled: November 6, 2014
Soil Description”: GRAVEL and SAND - some silt Sampled By: AWW
USC Classification: GM Cu: #N/A
Moisture Content: 11.1% Cc: #N/A
Pgritzigle Percent Sand Gravel
(mm) Passing Fine Medium Coarse Fine Coarse Cobble
200 100 60 40 30 20 16 10 8 4 3/8 1/2 3/4" 1 15" 2 3 4 6 8 12"
200 100
150 90
100
75 80
50 70
38 100 o
Z 60
25 86 )
(9]
19 77 | & s
'_
12.5 68 é 0
10 65 i
5 55 & 3 Soil Description Proportions (%):
1
2| 45 20 Clay'& 17 Gravel 45
0.85 34 Silt ,
0.425 | 26 . Sand 44  Cobble 0
0.25 20 0
0.075 0.15 0.25 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.15 15
PARTICLE SIZE (mm)
0.075 11.1

Notes: ' The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
2The description is visually based & subject to EBA description protocols
%|f cobbles are present, sampling procedure may not meet ASTM C702 & D75

Specification:

Remarks:

Reviewed By: Q{ M P.Eng.
v b

Data presented hereon is for the sole use of the stipulated client. Tetra Tech EBA is not responsible, nor can be held liable, for use made of this

report by any other party, with or without the knowledge of Tetra Tech EBA. The testing services reported herein have been performed to

recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation or opinion of @ TETRA TECH
specification compliance or material suitability. Should engineering interpretation be required, Tetra Tech EBA will provide it upon written request.



ASTM D422, C136 & C117

PARTICLE SIZE ANALYSIS REPORT

Project: CBSA Port of Entry - Geotech. Eval. Sample No.: SA04
Project No.: W14103501-01 Material Type:
Site: Pleasant Camp, BC Sample Loc.: BHO4
Client: PWGSC Sample Depth: 3.05m
Client Rep.: Julian Ho, P.Eng. Sampling Method: LPT
Date Tested: November 25,2014 By: AMT Date sampled: November 6, 2014
Soil Description’ SAND - gravelly, some silt Sampled By: AWW
USC Classification: SM Cu: #N/A
Moisture Content: 11.4% Cc: #N/A
Pgritzigle Percent Sand Gravel
(mm) Passing Fine Medium Coarse Fine Coarse Cobble
200 100 60 40 30 20 16 10 8 4 3/8 1/2 3/4" 1 15" 2 3 4 6 8 12"
200 100
150 90
100
75 80
50 70
38 100 o
Z 60
25 88 o
(9]
19 83 & 50
'_
12.5 80 E 0
10 77 i
5 65 & 3 Soil Description Proportions (%):
1
2 52 20 Clay'& 16 Gravel 35
0.85 39 Silt ,
0.425 30 10 Sand 50 Cobble 0
0.25 24 0
0.075 0.15 0.25 0.425 0.85 2 4.75 95 125 19 25 375 50 75 150 300
0.15 20
PARTICLE SIZE (mm)
0.075 15.5
Notes: ' The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
2The description is visually based & subject to EBA description protocols
%|f cobbles are present, sampling procedure may not meet ASTM C702 & D75
Specification:
Remarks:
|
I I." / | -
Reviewed By: , k P.Eng.

Data presented hereon is for the sole use of the stipulated client. Tetra Tech EBA is not responsible, nor can be held liable, for use made of this
report by any other party, with or without the knowledge of Tetra Tech EBA. The testing services reported herein have been performed to
recognized industry standards, unless noted. No other warranty is made. These data do not include or represent any interpretation or opinion of
specification compliance or material suitability. Should engineering interpretation be required, Tetra Tech EBA will provide it upon written request.

@ TETRA TECH



CBSA Geotechnical Evaluation

CLIENT: SNC Lavalin Environmental Inc.

PROJECT NO. - BOREHOLE NO.

Pleasant Camp, BC

DRILL: M5T Tracked Air-rotary

W14101307 BHO1

6591400N; 422648E; Zone 8

SAMPLE TYPE | ' DISTURBED [} NORECOVERY [X] SPT ] AcasinG [[]) sHetey Tuse  []] core
BACKFILLTYPE ~ BENTONTE 7] PEAGRAVEL [[]]] sLouGH GROUT N DRILL CUTTINGS 221 SAND
[ =

E h =| 3 I STANDARD PENETRATION (Nl &=

= SOIL w2z S| 8 20 40 60 80 ps

= 7| w © UNCONFINED (kPa)® =3

o [a 2
2 DESCRIPTION S|&| ¥ | 2 |pAsTC MC.  LiQUID 50 100150 200 S
&5 = 2 A POCKET PEN. (kPa)h
P%) = 2040 60 80 100200 300 400

0 SAND - gravelly, trace silt, damp, compact, brown, cobbles : 04
B throughout N
Ny T
: - boulder -
- 5]
N 19 ]
:_ 2 ‘ .
= 1 -
3 :
B - becomes silty 10 -
B 2| s ]
N s -
L Lo 3 -
i - boulder h E
L4 -
__ END OF BOREHOLE @ 4.5 m (SPT refusal on rock) 15
s ]
|55 18]

& EBA Engineering Consultants Ltd.

LOGGED BY: JTP

COMPLETION DEPTH: 4.5m

REVIEWED BY: CPC

COMPLETE: 8/26/2009

DRAWING NO:

Page 1 of 1

GEOTECHNICAL W14101307.GPJ EBA.GDT 09/9/22



CBSA Geotechnical Evaluation CLIENT; SNC Lavalin Environmental Inc. PROJECT NO. - BOREHOLE NO.
Pleasant Camp, BC DRILL: M5T Tracked Air-rotary W14101307 BHO2
6591362N; 422668E; Zone 8
SAMPLE TYPE : DiSTURBED [ /] NORECOVERY [X] sPT Eacasine  [[]] sHEtevTuse [ core
BACKFILLTYPE | BENTONITE  [] PEAGRAVEL  [[]]] stoucH GROUT K] oRILL CUTTINGS 7] SAND
o [
_ ¥ | g
£ =| & JW STANDARD PENETRATION (NIl &=
= SOIL w2l 2|3 20 40 60 8 | £
a L @ UNCONFINED (kPa)® =1
2 DESCRIPTION S g % .%—: PLASTIC M.C. LIQUID 50 100 150 200 a
Iz = £ ——r A POCKET PEN. (kPa)A
1) = 20 40 60 80 100 200 300 400
0 SAND - gravelly, trace silt, damp, compact, brown, cobbles 0
i throughout ]
. 4 E
= = E
- 5
- 5| 11 .
L2 .
3 | .
B - becomes some silt 10__:
" 6 | 27 .
i - boulder -
4 -
i - SAND lens 0.2 m thick -
B - becomes moist N 15_:_
- 7 67 ]
L 5 | ENDOFBoREROLE @ 495 m (desired depth) :
| 55 -
LOGGED BY: JTP COMPLETION DEPTH: 4.95m
REVIEWED BY: CPC COMPLETE: 8/26/2009
DRAWING NO: Page 1 of 1

GEQTECHNICAL W14101307.GPJ EBA.GDT 09/9/22



PARTICLE SIZE ANALYSIS TEST REPORT

ASTM D422 & C136
Project: CBSA Housing Project Geotech Eval Client: SNC Lavalin Environmental Inc.
Project No.: W14101307 Client Rep.: Mr. Dave Bridger
Site: Pleasant Camp, BC
Material Type: Date Tested: 31-Aug-2009 By: M
Sample No.: SA04 Soil Description?: SAND - gravelly, trace silt
Sample Loc.: BHO2
Sample Depth:  05-1.0m USC Classification: Cu: 416
Sampling Method: Grab Cc: 1.1
Date sampled:  26-Aug-2009 By: JTP Moisture Content: 12.5
Particle Sand Gravel
Size | Percent Fine Medium Coarse Fine Coarse Cobble
(mm) | Passing
300
200 100 80 40 30 20 16 10 8 4 38 w2 Mg 1T 15" 2 3 4 [ 1z
200 = [ | I
150 - !,r
100 % v
75 /
50 8
38 /
25 70 7
19 100 c_Z? " /
12.5 %8 |2 //
<
10 89 & 5
5 68 | & /
2 51 | &4
. e
0.85 35
0425 | 27 o > Pl
0.25 21 /
0.15 e 2 ,/" Soil Description Proportions (%}):
0.075 9 1
10 L :’/ g::y & 9 Gravel 32
Sand 59 Cobble® 0 |
g.075 0.15 025 0425 085 2 475 95 128 19 25 375 50 75 150 300
PARTICLE SIZE (mm)
Notes: ! The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
2The description is visually based & subject to EBA description protocols
%|f cobbles are present, sampling procedure may not meet ASTM C702 & D75
Specification:
Remarks:
Reviewed By: Q,% ﬂ ”
s
Data presented hereon is for the sole use of the stipulated client  EBA1s not responsible, nor can be held liable, for use made of this repon by
eecouries e ds rea oV ssgee mracy ot vatras & e dese G 60 o Gds vt P ece s EBA Engineering ﬁ
opinion of specificati i or material suitability Should engi be required, EBA will provide it upon written request Consultants Ltd.




CBSA Geotechnical Evaluation CLIENT: SNC Lavalin Environmental Inc. PROJECT NO. - BOREHOLE NO.
Pleasant Camp, BC DRILL: M5T Tracked Air-rotary W14101307 BHO3
6591408N; 422682E; Zone 8
SAMPLE TYPE .  DISTURBED [ /] NORECOVERY [X] sPT =] acasinG [[]] sHetey Tuse [} core
BACKFILLTYPE ~ BeNTONITE  [] PEAGRAVEL  [[[]] SLouGH {3] erouT R ORILL CUTTINGS 22 SAND
or
_ g8 | &
£ = & W STANDARD PENETRATION (Nl &
= SOIL w2 2|8 20 40 80 & | =
= w & @ UNCONFINED (kPaj® =3
8 DESCRIPTION S| g & 2 |PLASTIC MC. LiQUID 50 100 150 200 S
5| = 2 ——eo— A POCKET PEN. (kPajA
%) =| 2 40 60 80 100 200 300 400
0 SAND - gravelly, trace silt, damp, compact, brown, cobbles : 04
i throughout n
i 8 59 E
1 H 7
i - boulder 'E
- 57
B 9| 16 | 77 .
2 .
3 — 107
i 10} 37 | 59 1
L4 -
B - becomes moist 15_:
i 11 35 | 109 .
| 5 | END OF BOREHOLE @ 495 i [@6sed dept) .
| 55 Fb 18
i . , LOGGED BY: JTP COMPLETION DEPTH: 4.95m
- EBA Engineering Consultants Ltd.[REVIEWED BY. CPC COMPLETE: 8/26/2009
DRAWING NO: Page 1 of 1

GEOTECHNICAL W14101307.GPJ EBA.GDT 09/9/22



CBSA Geotechnical Evaluation CLIENT: SNC Lavalin Environmental Inc. PROJECT NO. - BOREHOLE NO.
Pleasant Camp, BC DRILL: M5T Tracked Air-rotary W14101307 BH04
6591442N; 422643E; Zone 8
SAMPLE TYPE | ! DISTURBED  [/] NORECOVERY [X] SPT ] a-casinG [[]] sHerey Tuse [ core
BACKFILLTYPE | ! BENTONTE 7] PEAGRAVEL  []]]] sLoucH GROUT N oRILL cuTTINGS [0 SAND
[a'd
_ v | £
€ | & I STANDARD PENETRATION (NIl &
= SOIL E 2| &8 20 40 60 80 §
= w # UNCONFINED (kPa)® =
S DESCRIPTION S & 5_ PLASTIC MC. LiQUID 50 100 150 200 S
&5l = z e A POCKET PEN. (kPa)
1%} = 20 40 60 80 100 200 300 400
0 SAND - gravelly, trace sitt, damp, compact, brown, cobbles 04
i throughout ]
- j 12 58 E
L1 H E
- 5
B 13 8 | 73 .
2 — .
3 | ]
L - becomes some silt 10 ]
i 14| 20 | 65 -
4 -
i - SILT lens 0.2 m thick ]
i - boulder _:
B 50 | 59 15_]
L END OF BOREHOLE @ 4.6 m (SPT refusal on rock) ]
s E
| 55 L 18
, ] i LOGGED BY: JTP COMPLETION DEPTH: 4.6m
& EBA Engineering Consultants Ltd.[REVEWED BY: CPC COMPLETE: 8/26/2009
DRAWING NO: Page 1 of 1

GEOTECHNICAL W14101307.GPJ EBA.GDT 09/9/22



PARTICLE SIZE ANALYSIS TEST REPORT

ASTM D422 & C136
Project: CBSA Housing Project Geotech Eval Client: SNC Lavalin Environmental Inc.
Project No.: W14101307 Client Rep.: Mr. Dave Bridger
Site: Pleasant Camp, BC
Material Type: Date Tested: 31-Aug-2009 By: M
Sample No.: SA12 Soil Descriptionzz SAND AND GRAVEL - trace silt
Sample Loc.: BHO04
Sample Depth: 0.5-1.0m USC Classification: Cu: 60.2
Sampling Method: Grab Cc: 1.9
Date sampled:  26-Aug-2009 By: JTP Moisture Content: 5.6
Particle Sand Gravel
Size Perc,em Fine Medium Coarse Fine Coarse CODBIE
(mm) | Passing
800 200 100 60 40 30 20 16 10 8 4 KT T A< A 15 2 3 & & 8 12"
. 0 = ]
150 {.'
100 90 7
75
50 80 E,,,,,, R = ==
38 /
25 70 e B B B
19 100 (L] /
Z 80
12.5 97 @ /
10 87 & 50
5 60 | & Fd
2 5 | & i
0.85 29 /
0.425 23 30
0.25 18 /
_.,.r"
0.15 L 2 — Soil Description Proportions (%):
0.075 | 10 ] S
10 ] Silty 10 Gravel 40
Sand 51 Cobble® 0
?)07_5_— 0.15 025 0.425 085 2 475 95 125 19 25 375 50 75 150 300
PARTICLE SIZE (mm)
Notes: ' The upper clay size of 2 um, per the Canadian Foundation Engineering Manual

2The description is visually based & subject to EBA description protocols
3|f cobbles are present, sampling procedure may not meet ASTM C702 & D75

Specification:

Remarks:

Reviewed By: % e f{?

Data presented hereon is fof the sole use of the stipulated client EBA 18 not responsible, nos can be held liable, for use made of this repon by

any other party, with or without the knowledge of EBA. The testing services reported herein have been performed by an EBA technician to EBA En gi ne eri n g
recognized industry standards, unless otherwise noted No other varranty is made These data do not include or represent any interpretation or

opinion of sp pliance o matenal y  Should engineering interp bé required, EBA will provide  upon written request Consultants Ltd.




Print Date: 2008 07 21, Date Approved: 2005 07 06

SNC+LAVALIN

D),

Morrow Environmental

Client:

Public Works and Gov't Services Canada

Borehole No. ; 04-5

(Page 10of 1)

Drilling Contractor: Geotech Drilling Services Lid

Drilling Method  : Odex
Borehole Dia. (m) : 0.10

Pipe/Slotted Pipe Dia. (m): 0.05, 0,05

Location :
Pleasant Camp, BC
Date Monitored 12005 07 06
Ground Surf Elev. (m) :300.242

Top of Casing Elev. (m) : 300.139

Project Number 1130846
Borehole Logged By : RDS

Date Drilled 120041015
Log Typed By s

Drilling Legend Water/NAPL Levels <] gz?g?gd\gg}g Solid FVC
Sample Interval . Water Level 1 © Reading outsida Slotted PVC
@ Spiit Spoon == Water Level 2 3 3 8 indicated scale i
g -~ PP . 2 2 Well Name: MW04-5
= Odex & NAPL ElE.| 2 ¢ % _
f_:: i}_ NAPL E %é % 3 § Soil Vapour
B 8 ER £ R {ppm)
a . . 3 GBS | & @ = T2 3 4
Soil Description l , 0w 10 10 10
0 i ya Road Box
NASPHALT. AN El— *—CONCRETE
7 SAND and GRAVEL (FILL), fine to medium, some silt, light brown, 3ofe F= = —SAND
-] dense, dry. ol <
3 o [ L |
1 <l A1
] e M .
] NS AL
] :A/\ h ;},: f\u ’.—-BENTONITE
R LA AR
1 At1.5m- boulder. "¢ e 30 p
] Below 1.7 m - fine to coarse sand and gravel, trace cobbles, \\5*-(\. e ; b A
2 —  medium brown, compact, damp to moist. f<x,f' H63e34 Al
] i e
7 b T s i
. oo ol
] 1V istoded o
- s[5 3 R E
3~ "5 v 3 )
1 Below 3.1 m - trace to some silt. K. i b i : o |
E e A1
h LS A e A [
. 5{: o
4 S "nyﬁé .............................. ;"; Q
] SN Bls
3 s e s e s =1 =
7 . % L o o
4 SAND and GRAVEL, fine to coarse, trace silt, trace cobbles, : 75 did L BENTONITE
5 4 medium brown/grey, compact to dense, damp. : Fd e
_: 75
(] ..,E ..............................
71 Below 6.1 m - trace to some silt. 50
3 SILT, some sand, some gravel, dark grey, dense, moist.
J SAND and GRAVEL, fine to coarse, silty, dark grey, compact,
] saturated, very faint hydrocarbon-like odour. 17
8 _: ..............................
1. _BEDRQCK (GRANITE),
3 End of borehole at 8.4 m.
9
10

Notes:

Bolded sample denotes sample analyzed.
Sample 5-3 is a blind field duplicate of sample 5-2.




DRAFT

) ) Client : .
SNC_QL MALIN Public Works and Gov't Services Canada Borehole No. : 08-6
. - N -
Environment Location :
Pleasant Camp, BC {Page 1 of 1)
Drilling Contractor: Geotech Drilling Services Lid. Date Monitored 12008 09 30 Project Number 1131416
Drilling Method  : Air Rotary Ground Surf Elev. (m) :298.17 Borehole Logged By : TDD
Borehole Dia. (m) : 0.10 Top of Casing Elev. (m) : 298.91 Date Drilled 12008 09 27
Pipe/Slotted Pipe Dia. (m): 0.05,0.05 . Log Typed By :SGP
Drilling Legend Water/NAPL Levels ' " | © Reading within Solid PVC
. Water Level 1 indicated scale
] Sample Interval —E_ WWater Leve ® Reading outside Slotted PVC
A spli =, Water Level 2 w | = - indicated scale
8 < Spit Spoon . 213 | % Well Name: 08-6
2 | E=5 AirRotary S NAPL z| 8 E | 2
% & NAPL a| & c 4 3 54 Soil Vapour
= e 5| & o ol 8
= 2| a Py o o {ppm)
& EIEEl E | B
[a} H inti 0 [ XS] (2] m| X 1 2 3 4
Scil Description o 1 10 10
5 ; ! * ! ~~Road Box
1 SAND (FILL), fine to coarse grained, gravelly, trace to some : ;_[ I— CONCRETE
1 cobbles, trace silt, brown, loose, damp. : -
-1 L v
1 STt SO U AL
3 , A |
J A
; Between 1.7 m - 2.1 m - some gravel, cobbley. #1 L
2 P T U JUURIN It Al .~
b : | 1" |—BENTONITE
] SAND and GRAVEL, fine to cearse grained sand, some silt to : A LA
7 ftrace silt, trace cobbles, brown, medium dense, damp. o i )
: B /A'. e
9] A
3 — . T R . .
] 40 | ¢ : : :
1 At3.3 m- boulder. .
] A |
4 At4.0 m - boulder. R
Ny 10
. o
5 -] Below 4.9 m - s||ty 010 .........................
1 SAND, fine grained, some silt to silty, trace gravel, grey,
1 medium dense, moist. ‘ P
6 — (S TR UL ST
] 30| :
TN\ Below 6.3 m - wet, et
"1\ SAND and GRAVEL, fine to coarse grained, silty, trace cobbles,
71 \dense, wet.
7 SAND (TILL-LIKE), fine to medium grained, some gravelto |/ (2223 | | i i & ¢
4 gravelly, some silt, grey, very dense, damp.
1 End of borehole at 7.3 m.
8
9
10 -

Print Date: 2010 02 12 QA1: MAG 2009 04 06

Notes:
Bolded sample denotes sample analyzed.
*6-5 denotes blind field duplicate of 6-4.




Print Date: 2010 02 12 QA1: PS 2009 1029 QA2: TD 201002 10

DRAFT

. " Client:
SNC+LAVALIN Public Works and Gov't Services Canada Borehole No. : 09-17
- H .
Environment Location
) Pleasant Camp, BC (Page 1 of 1)
Drilling Contractor: Geotech Drilling Services Lid. Project Number 1131416
Drilling Method  : Odex Ground Surf Elev. {m) :300.164 Borehole Logged By : TD
Borehole Dia. (m): 0.10 Date Drilled :2009 08 28
Log Typed By CTLW
Drilling Legend Water/NAPL Levels ’ ’ © Reading within
indicated scale
i Sample Interval = Water Level 1 © Reading outside
w Odex _»—;—»_ Water Level 2 g = E indicated scale
8 & NAPL =] 5 E | <| 2
aj E¢ zZ 3] 8 Soil Vapour
p= A2 NAPL 5|2el 2 |¢S § (ppm)
5 . slEgl & 3|2
a] H inti B wo ”n m| R®| 1 2 3 4
Soil Description 0 10 10 10
O . . N v . v .
1 SAND and GRAVEL (FILL), medium grained, some silt, brown, : : ! !
4 medium dense, damp. : : : :
1 ........ - ........
2] SAND and GRAVEL, medium fo fine grained, some silt, trace S S S
1 cobbles, dark brown, loose to medium dense, damp. :
3 _: b ..........................
1 e : :
] P i :
- e, -, : :
1 Ty \ :
] . e, 5 i
4 4 i.' F :
- Y S, I IR (N U5 TOUPUURE FURPPRTE RO i ‘
] ur s 1744 . : +— CUTTINGS
] LN : :
i TR
i .
5 —: Below 4.9 - dense to mediumdense.  [RERhewwd b | Bl deends
J Below 5.5 m - grey, hydracarbon-like odour. 172 50 | 210
5 _: ............................
E 17-3
] 17-4* :
7 - - - TRV SURRPUE SRR N
1 SAND, medium to fine grained, silty, some gravel, trace 175 75| o4
1 cobbles, grey, dense, moist, hydrocarbon-like odour. b :
1 SAND and GRAVEL, medium to coarse grained, trace siit, trace
1 cobbles, medium dense to dense, wet. H :
8 ——: 17-6 Q5.
E\ Below 8.2 m - bedrock.
1 End of borehole at 8.2 m.
=
10 -
Notes:
Bolded sample denotes sample analyzed.
*Sample 17-4 is a blind field duplicate of sample 17-3.




SNCLAVALIN

Client:

Public Works and Gov't Services Canada

Borehole No. : AS-12

Morrow Environmental

D),

Location :
Pleasant Camp, BC

(Page 1 of 1)

Drilling Contractor: Geotech Drilling Services Ltd
Drilling Method  : Odex

Borehole Dia. {(m) : 0.10

Pipe/Slotted Pipe Dia. (m): 0.05, 0.05

Date Monitored
Ground Surf Elev. (m)
Top of Casing Elev. (m) : 300.365

12005 07 06
:300.485

Project Number

Date Drilled
Log Typed By

1130846

Borehole Logged By : RDS

120050909
(LL

Water/NAPL Levels
% Water Level 1
:.L Water Level 2
A& NAPL

NAPL

Drilling Legend
Odex

&

Depth in Metres

Soil Description

Stratigraphy Plot
Sample Interval/
Sample Number

Core Run
Blow Count
% Recovery

© Reading within
indicated scale

® Reading outside
indicated scale

Solid PVC
Slotted PVC

Soil Vapour
(ppm)

Print Date: 2008 07 21, Date Approved: 2006 10 31

o

Well Name: AS-12

Va Road Box

ASPHALT.

SAND and GRAVEL (FILL), medium to fine grained, some silt,
trace cobbles, light to medium brown, dense to compact, dry to
damp, trace wood pieces.

L

~,

A ¥

pd
MMM
KEK K H

N
P
,}‘ ™,
R

3

'S0
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e
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RN
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N
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RERV RN
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v
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009

3
HHHEX MM

T g N o N
X

a4
OO

RN
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KKK H MK
HKHEHKEHREK

SAND and GRAVEL, fine to coarse, trace silt, frace cobbles,
medium brown-grey, dense, damp,

Below 5.5 m -'trace to some silt, damp to moist.

Below 6.4 m - dark grey, moist, faint hydrocarbon-like odour.
Between 6.4 m and 7.6 m - increasing hydrocarbon-like odour
with depth.

TS ERE T ST FEETE FEETE FNETE ST FETEE FETEE ENTWE FTETE NN X RN Rl Sy Nwwe;

At 7.9 m - moist to wet.

¥
MR R RN LA
MR KK KA KK

TE
.
e
»

PEORORS
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i e e e g D)
HHHH KKK KKK LKA AR

MMEXEENM MR KK H X
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=]

BEDROCK,

~[—CONCRETE
= 8AND

I— BENTONITE

SN N N N SO N
~.
N,

NN
N

RN

<,sT—BENTONITE PELLET

B NTANTANE

End of borehole at 8.1 m.

©
[ N NN N

—
(=]

Notes:

;
i
|

Bolded sample denotes sample analyzed.
Remediation well: soil samples not collected. Soils logged via air return - split spoon
samples takgn for soil confirmation purposes only.




DCPT/SPT NUMBER
BOREHOLE 131416-DH 12-01 o TSP NBERm/Y
PWGSC - PLEASANT CAMP, BC I I I I I |
2012 0 SIEVE ANALYSIS 100% of
(3) I T T N N N A sferei
6591491 N 422548 E ° R °_'_'_S‘_\ND_'_'_I:'W':I__CUY___ alysis
NAD 83 ZONE 8V
ATTERBERG LIMITS
114P/08 Wewasnc  Wharure  Woiouio
0 20 40 60 80 100%
Depth 275.10m Elevation | | | | | |
SAND: silty, fine to medium grained, cohesion
(silt), moist, brown. 1 275
— at 0.2 m: non—cohesive, damp
— 274
— 273
— at 3.0 m: very loose, coarse grained, some
gravel — 272 _
33% " @N=3
BEDROCK: light grey, dry, hard and slow drilling, 2758
dusty
INOTES: 1. Dynamic Cone Penetration / Standard Penetration Tests (SPT) conducted with 63.5 kg (140 Ib) automatic trip hammer
falling 762 mm (30 inches).
2. (#.#) dentes DCPT / (#.#.#) denotes SPT blows per 152 mm (6.0 inches).
3. Coordinates are handheld GPS. Accuracy for this unit is +/— 15 m.
4. Elevations are in meters above sea level (masl) and interpolated from contours (+/— 0.50 m).
5. Depths are in meters (m). PAGE 1 OF 2
CLIENT PRODUCED BY
LIMITATION PUBLIC WORKS AND V 7 7] MDH
This drill log is a summary of the conditions estimated by the field personnel GOVERNMENT e —
at the specific location at the time of drilling. The conditions and properties SERVICES CANADA ENGINEERED SOLUTIONS
described above will vary between locations and may vary with time. Member of the SNC-LAVALIN Group
SUPERVISOR D. GAMAL / N. SAFI CONTRACTOR GEOTECH DRILLING SERVICES LTD.] APPROVED BY
LOGGED BY N. SAFI OPERATOR T. HESSE DRAWN BY C. WU
GEOLOGY BY N/A DRILL RIG TYPE DR212 PROJECT No. 131416
DATE DRILLED 05-0CT-12 ABANDONMENT CUTTINGS AND BENTONITE SEAL SCALE 1:25 DATE 06—NOV-12




BOREHOLE 131416-DH 12-01

DCPT/ SPT NUMBER H/¢

10 20 30 40 50
PWGSC - PLEASANT CAMP, BC | | | | | |
2012 o SIEVE ANALYSIS 100% of
(3) IR R AN NN AT SN A T et
6591463 N 422579 E " G:RA\ZEL° TN 'm__cﬁY___
NAD 83 ZONE 8V
ATTERBERG LIMITS
114P/08 Weasnc  Wnarura  Woiouo
0 20 40 60 80 100%
Depth Elevation | | | | | |
63 N X X X
X X X
X X X
4 ] X X X
x x x{ —— 271
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
5 X X X
x x x| —— 270
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
6 —1lx x x
X X X
x x x| — 269
X X X
x x x !
S3 X X X 0% H
(50+) e ’N=?(?:;
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
S | ol v
X X X — 268
X X X
X X X
X X X
X X X
X X X ’
s5 I x x N=50+
o 7.62m ©)
NOTES: 1. Dynamic Cone Penetration / Standard Penetration Tests (SPT) conducted with 63.5 kg (140 Ib) automatic trip hammer
falling 762 mm (30 inches).
2. (#.#) denotes DCPT / (#.#.#) denotes SPT blows per 152 mm (6.0 inches).
3. Coordinates are handheld GPS. Accuracy for this unit is +/— 15 m.
4. Elevations are in meters above sea level (masl) and interpolated from contours (+/— 0.50 m). PAGE 2 OF 2
5. Depths are in meters (m). CLIENT PRODUCED BY

LIMITATION

This drill log is a summary of the conditions estimated by the field personnel
at the specific location at the time of drilling. The conditions and properties
described above will vary between locations and may vary with time.

PUBLIC WORKS AND
GOVERNMENT
SERVICES CANADA

s== MDH
ANEEE

ENGINEERED SOLUTIONS
Member of the SNC-LAVALIN Group

SUPERVISOR  D. GAMAL / N. SAFI CONTRACTOR GEOTECH DRILLING SERVICES LTD.] APPROVED BY

LOGGED BY N. SAFI OPERATOR T. HESSE DRAWN BY C. wu

GEOLOGY BY N/A DRILL RIG TYPE DR212 PROJECT No. 131416

DATE DRILLED 07-0CT-12 ABANDONMENT CUTTINGS AND BENTONITE SEAL SCALE 1:25 DATE 06-NOV-12




LIMITATION
This drill log is a summary of the conditions estimated by the fi

at the specific location at the time of drilling. The conditions and properties
described above will vary between locations and may vary with time.

BOREHOLE 131416-DH12-02

DCPT/SPT NUMBER ./‘

10 20 30 40 50
PWGSC - PLEASANT CAMP, BC I I I I I |
2012 0 SIEVE ANALYSIS 100% of
(3) I T T N N N A sfere-
6591482 N 422567 E oZGZRA\ZEL"o_-_-_s;_\N_D_-_-_ Erallintr il alysis
NAD 83 ZONE 8V
ATTERBERG LIMITS
114P/08 Wesie  Wanaroras  Waiouio
0 20 40 60 80 100%
Depth 273.50m Elevation | | | | | |
SAND: silty, fine to medium grained,trace gravels,
non plastic, subrounded gravels, damp, brown
— 273
1 pE—
— at 1.5 m: gravel recovered in SPT, compact, — 272
trace rootlets in SPT
2 pE—
— 271
3 ] zIZXODSOmaIs
el y
(B‘IO'ISI 3.35 270.15 ‘N=29
BEDROCK: light grey, hard and slow drilling J:: N ‘
x x x| —— 270
X X X
X X X
X X X
X X X
X X X
NOTES: 1. Dynamic Cone Penetration / Standard Penetration Tests (SPT) conducted with 63.5 kg (140 Ib) automatic trip hammer
falling 762 mm (30 inches).
2. (#,#) denotes DCPT / (#.#.#) denotes SPT blows per 152 mm (6.0 inches).
3. Coordinates are handheld GPS. Accuracy for this unit is +/— 15 m.
4. Elevations are in meters above sea level (masl) and interpolated from contours (+/— 0.50 m). PAGE 1 OF 2
5. Depths are in meters (m).

CLIENT

PUBLIC WORKS AND
GOVERNMENT
SERVICES CANADA

eld personnel

PRODUCED BY
y / /|

==z MDH

ENGINEERED SOLUTIONS
Member of the SNC-LAVALIN Group

SUPERVISOR  D. GAMAL / N. SAFI CONTRACTOR GEOTECH DRILLING SERVICES LTD.] APPROVED BY

LOGGED BY N. SAFI OPERATOR T. HESSE DRAWN BY C. wu

GEOLOGY BY N/A DRILL RIG TYPE DR212 PROJECT No. 131416

DATE DRILLED 07-0CT-12 ABANDONMENT CUTTINGS AND BENTONITE SEAL SCALE 1:25 DATE 06-NOV-12




BOREHOLE 131416-DH12-02

DCPT/ SPT NUMBER H/¢

10 20 30 40 50
PWGSC - PLEASANT CAMP, BC | | | | | |
2012 o SIEVE ANALYSIS 100% of
(3) IR R AN NN AT SN A T et
6591482 N 422567 E " G:RA\ZEL° TN '_SIL_TJ___CEY___
NAD 83 ZONE 8V
ATTERBERG LIMITS
114P/08 Weasne  Wnarorar  Woioui
0 20 40 60 80 100%
Depth Elevation | | | | | |
(5.10.133 3.35 1::15 ‘N=29
BEDROCK: light grey, hard and slow drilling e ‘
xx x|~ 270
X X X
X X X
X X X
X X X
X X X
X X X
X X X
4 -] X X X
X X X
X X X
X X X
X X X
X X X
X X X
x x x| —— 269
X X X
X X X
X X X
X X X
X X X
5 1 xX X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
x x x| —— 268
X X X
X X X .
s2 X X X ‘
50+ M« « «l 0% N=50+
e 5.79m (@)
NOTES: 1. Dynamic Cone Penetration / Standard Penetration Tests (SPT) conducted with 63.5 kg (140 Ib) automatic trip hammer
falling 762 mm (30 inches).
2. (#.#) denotes DCPT / (#,#.#) denotes SPT blows per 152 mm (6.0 inches).
3. Coordinates are handheld GPS. Accuracy for this unit is +/— 15 m.
4. Elevations are in meters above sea level (masl) and interpolated from contours (+/— 0.50 m).
5. Depths are in meters (m).
PAGE 2 OF 2

LIMITATION

This drill log is a summary of the conditions estimated by the field personnel
at the specific location at the time of drilling. The conditions and properties
described above will vary between locations and may vary with time.

CLIENT

PUBLIC WORKS AND
GOVERNMENT
SERVICES CANADA

ENGIN

PRODUCED BY

MDH

EERED SOLUTIONS

Member of the SNC-LAVALIN Group

SUPERVISOR  D. GAMAL / N. SAFI CONTRACTOR GEOTECH DRILLING SERVICES LTD.] APPROVED BY

LOGGED BY N. SAFI OPERATOR T. HESSE DRAWN BY C. wu

GEOLOGY BY N/A DRILL RIG TYPE DR212 PROJECT No. 131416

DATE DRILLED 07-0CT-12 ABANDONMENT CUTTINGS AND BENTONITE SEAL SCALE 1:25 DATE 06-NOV-12




SAND AND GRAVEL: some silt, subrounded to
subangular gravels, non—

moist to damp, brown.

— at 1.5 m: loose (SPT), medium to coarse

grained

BEDROCK: light grey cuttings, dry, hard and
drilling, dusty

NOTES: 1.
falling 762 mm (30 inches).

orun

Depths are in meters (m).

LIMITATION

BOREHOLE 131416-DH 12-03
PWGSC - PLEASANT CAMP, BC
2012
6591514 N 422527 E®
NAD 83 ZONE 8V

114P/08

Elevation
276

Depth  276.10m

plastic, %%

PL9,0

b.8.d.
oo

b.6.d

O
0. 0. b.
6.d .d .0 0 0'0'0"
‘q ‘o, 'o, B, b, b6,

‘Q ‘0 '0, 0.9.0.0.0.0.0.0° 0 D' 0'0"
°
. 0. . 8. °
.d o o p'e'0'0'a ‘0

LIS

275

LI R
4560 0"

6 o
d

?e%

6.4
°'o

6,0

R
0. 0. b.
.0 .00 00’0’
‘e, 'o, ®, b, 6,8,

X X X X X X X X X X X X X ¥ .o, ° 0:9°9:a-0

st

(1.35) 0%

‘e ‘0. '0, ©,.0,.0.0.0.0 0' 0 0'0"
°
°

s8a%a0,

274

213 273.97

0%

slow s2
(50+)

0% 0%

(#.#) denotes DCPT / (#.#.#) denotes SPT blows per 152 mm (8.0 inches).
Coordinates are handheld GPS. Accuracy for this unit is +/— 15 m.
Elevations are in meters above sea level (masl) and interpolated from contours (+/— 0.50 m).

DCPT/SPT NUMBER @ /g

()

0 10 20 30 40 50
[ | | | | |
o SIEVE ANALYSIS 100% of
sieve
T T T T A B B et
o GRAVEL o - -SAND - - |~ ST R |
ATTERBERG LIMITS
Wessne  Whatura  Wuauio
0 20 40 60 80 100%
| | | | | |
n=8
éN=5o+
(0"
N=50+

Dynamic Cone Penetration / Standard Penetration Tests (SPT) conducted with 63.5 kg (140 Ib) automatic trip hammer

CLIENT

PUBLIC WORKS AND

PRODUCED BY

el LT 5L U8 RO IO Bt e P! COVERNMENT | EGineeseo sovurions
escribed above will vary between locations and may vary with time. Member of the SNC-LAVALIN Group
SUPERVISOR D. GAMAL / N. SAFI CONTRACTOR GEOTECH DRILLING SERVICES LTD.] APPROVED BY

LOGGED BY N. SAFI OPERATOR T. HESSE DRAWN BY C. wu

GEOLOGY BY N/A DRILL RIG TYPE DR212 PROJECT No. 131416

DATE DRILLED 05-0CT—12 ABANDONMENT CUTTINGS AND BENTONITE SEAL SCALE 1:25 DATE 06-NOvV—12
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BOREHOLE 131416-DH 12-04

DCPT/SPT NUMBER M/4

LIMITATION

This drill log is a summary of the conditions estimated by the field personnel
at the specific location at the time of drilling. The conditions and properties
described above will vary between locations and may vary with time.

0 10 20 30 40 50
PWGSC - PLEASANT CAMP, BC I I I I I |
2012 o SIEVE ANALYSIS 100% of
(3) I T T N N N A sfere-
6591463 N 422579 E " G:RA\ZEL PR i ki ] alysis
NAD 83 ZONE 8V
ATTERBERG LIMITS
114P/08 Wesie  Wanaroras  Waiouio
0 20 40 60 80 100%
Depth  273.50 Elevation | | | | | |
SAND: silty, gravelly, trace rootlets, fine to
medium grained, non plastic,damp, brown ©7)
(10,14)
273
(018) - -—.23—54
e —— - —{23-00
1 pE— e T
(9,18)
(30)
272
2 e e 1 [
— at 2.1 m: light grey gravel cuttings, 1.2 m gravel
seam
271
3 e L N
s2 .
(31,504) N=50+
? (]
— at 3.4 m: some to trace silt, some gravel
270
NOTES: 1. Dynamic Cone Penetration / Standard Penetration Tests (SPT) conducted with 63.5 kg (140 Ib) automatic trip hammer
falling 762 mm (30 inches).
2. (#.#) denotes DCPT / (#.#.#) denotes SPT blows per 152 mm (6.0 inches).
3. Coordinates are handheld GPS. Accuracy for this unit is +/— 15 m.
4. Elevations are in meters above sea level (masl) and interpolated from contours (+/— 0.50 m). PAGE 1 OF 4
5. Depths are in meters (m).

CLIENT

PUBLIC WORKS AND
GOVERNMENT
SERVICES CANADA

PRODUCED BY
y / /|

==z MDH

ENGINEERED SOLUTIONS
Member of the SNC-LAVALIN Group

SUPERVISOR  D. GAMAL / N. SAFI CONTRACTOR GEOTECH DRILLING SERVICES LTD.] APPROVED BY

LOGGED BY N. SAFI OPERATOR T. HESSE DRAWN BY C. wu

GEOLOGY BY N/A DRILL RIG TYPE DR212 PROJECT No. 131416

DATE DRILLED 07-0CT-12 ABANDONMENT CUTTINGS AND BENTONITE SEAL SCALE 1:25 DATE 14-NOv-12




grey/white.

NOTES: 1.
falling 762 mm (30 inches).

aRswn

Depths are in meters (m).

SAND AND GRAVEL: trace silt, coarse grained,
subrounded gravel, wet, dark

LIMITATION

This drill log is a summary of the conditions estimated by the field personnel
at the specific location at the time of drilling. The conditions and properties
described above will vary between locations and may vary with time.

BOREHOLE 131416-DH 12-04
PWGSC - PLEASANT CAMP, BC

2012
6591463 N 422579 E®
NAD 83 ZONE 8V

114P/08
Depth Elevation
o IZII-Z
4 S
269
z IZngBO masl|
5 —_—
— 268
6 —_—
6.10 267.40
S4
(32,50+)
— 267
7 —_—

(#.#) denotes DCPT / (#.#.#) denotes SPT blows per 152 mm (6.0 inches).
Coordinates are handheld GPS. Accuracy for this unit is +/— 15 m.

Elevations are in meters above sea level (masl) and interpolated from contours (+/— 0.50 m).

DCPT/ SPT NUMBER H/¢

0 10 20 30 40 50
I I I I I I
0 SIEVE ANALYSIS 100% of
sieve
N T O T I v
o GoRA\{,EL "SAND - - SILT _Cay |

ATTERBERG LIMITS

Dynamic Cone Penetration / Standard Penetration Tests (SPT) conducted with 63.5 kg (140 Ib) automatic trip hammer

Weasne  Wnarorar  Woioui
0 20 40 60 80 100%
[ | | | | |
N=50+
¢ )
PAGE 2 OF 4

CLIENT

PUBLIC WORKS AND
GOVERNMENT
SERVICES CANADA

PRODUCED BY

=== MDH
ANEE.
ENGINEERED SOLUTIONS
Member of the SNC-LAVALIN Group

SUPERVISOR D. GAMAL / N. SAFI CONTRACTOR GEOTECH DRILLING SERVICES LTD.] APPROVED BY
LOGGED BY N. SAFI OPERATOR T. HESSE DRAWN BY C. WU
GEOLOGY BY N/A DRILL RIG TYPE DR212 PROJECT No. 131416

DATE DRILLED 07-0CT-12

ABANDONMENT CUTTINGS AND BENTONITE SEAL

SCALE 1:25

DATE 14-NOV-12




BEDROCK:

NOTES: 1.

aRwn

BOREHOLE 131416-DH 12-04

DCPT/ SPT NUMBER H/¢

0 10 20 30 40 50
PWGSC - PLEASANT CAMP, BC I I I I I |
2012 0 SIEVE ANALYSIS 100% of
(3) I T Y Y B Sieve
6591463 N 422579 E o GRAELS o D 'W':I__CEY___
NAD 83 ZONE 8V
ATTERBERG LIMITS
114P/08 Weasnc  Wnarura  Woiouo
0 20 40 60 80 100%
Depth Elevation | | | | | |
e e I
ﬂ:} — 266
A
8 —[efelfeM | . .
A
o RS SO OO o b
% — 265 ' '
9 p— ..........................................................
2 REm
(08303 o 50% o n-s0r
o%alst — 264
s s
light grey, hard and very slow drilling x x x
X X X
X X X
X X X
X X X
X X X
x x x| |— 263
X X X
X X X
X X X
Dynamic Cone Penetration / Standard Penetration Tests (SPT) conducted with 63.5 kg (140 Ib) automatic trip hammer
falling 762 mm (30 inches).
(#.#) denotes DCPT / (#.#.#) denotes SPT blows per 152 mm (6.0 inches).
Coordinates are handheld GPS. Accuracy for this unit is +/— 15 m.
Elevations are in meters above sea level (masl) and interpolated from contours (+/— 0.50 m). PAGE 3 OF 4

Depths are in meters (m).

LIMITATION
This drill log is a summary of the conditions estimated by the field personnel

at the specific location at the time of drilling. The conditions and properties
described above will vary between locations and may vary with time.

CLIENT

PUBLIC WORKS AND

GOVERNMENT
SERVICES CANADA

PRODUCED BY
y / /|

==z MDH

ENGINEERED SOLUTIONS
Member of the SNC-LAVALIN Group

SUPERVISOR  D. GAMAL / N. SAFI CONTRACTOR GEOTECH DRILLING SERVICES LTD.] APPROVED BY

LOGGED BY N. SAFI OPERATOR T. HESSE DRAWN BY C. wu

GEOLOGY BY N/A DRILL RIG TYPE DR212 PROJECT No. 131416

DATE DRILLED 07-0CT-12 ABANDONMENT CUTTINGS AND BENTONITE SEAL SCALE 1:25 DATE 14-NOv-12




BOREHOLE 131416-DH 12-04

DCPT/ SPT NUMBER H/¢

0 10 20 30 40 50
PWGSC - PLEASANT CAMP, BC I I I I I |
2012 o SIEVE ANALYSIS 100% of
(3) I T Y Y B Sieve
6591463 N 422579 E o:G:RA\EEL°u|_-_-_SA5ND_-_-_ 'W':I__CEY___
NAD 83 ZONE 8V
ATTERBERG LIMITS
114P/08 Woiasnc  Wharura  Woiouo
0 20 40 60 80 100%
Depth Elevation | | | | | |
m p-:":::q:_ 2““ .................................................
BEDROCK: light grey, hard and very slow drilling x x x
x x x| — 263
DT e | T T TTe
x x x| —— 262
12 JE— : : : .....................................................
s7 xX X X
x x x| |11% ‘N=50+
(50+) ool | AP . @)
13 pE— B S S [
xx[— 260 .
. x N=50+
P [T % ’ 07
13.72m
NOTES: 1. Dynamic Cone Penetration / Standard Penetration Tests (SPT) conducted with 63.5 kg (140 Ib) automatic trip hammer
falling 762 mm (30 inches).
2. (#.#) denotes DCPT / (#.#.#) denotes SPT blows per 152 mm (6.0 inches).
3. Coordinates are handheld GPS. Accuracy for this unit is +/— 15 m.
4. Elevations are in meters above sea level (masl) and interpolated from contours (+/— 0.50 m). PAGE 4 OF 4
5. Depths are in meters (m).
CLIENT PRODUCED BY
LIMITATION PUBLIC WORKS AND y 7 7] MDH
This drill log is a summary of the conditions estimated by the field personnel GOVERNMENT e —

at the specific location at the time of drilling. The conditions and properties
described above will vary between locations and may vary with time.
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BOREHOLE 131416-DH 12-05

falling 762 mm (30 inches).

arGn

Depths are in meters (m).

LIMITATION

This drill log is a summary of the conditions estimated by the field personnel
at the specific location at the time of drilling. The conditions and properties
described above will vary between locations and may vary with time.

DCPT/SPT NUMBER M/4

20 30 40 50

(#,#) denotes DCPT / (#.#.#) denotes SPT blows per 152 mm (6.0 inches).
Coordinates are handheld GPS. Accuracy for this unit is +/— 15 m.
Elevations are in meters above sea level (masl) and interpolated from contours (+/— 0.50 m).

PWGSC - PLEASANT CAMP, BC I I I I I I
2012 0 SIEVE ANALYSIS 100% of
sieve
(3) Ll L4111 11111141111 lanalysi
6591495 N 422526 E °:G:RA\ZEL°°_-_-_SQND_-_-_ o alysis
NAD 83 ZONE 8V
ATTERBERG LIMITS
114P/08 Wewasnc  Wharure  Woiouio
0 20 40 60 80 100%
Depth  276.20m Elevation l | | | | |
SAND: some gravel, some to trace silt, non plastic,
medium to coarse grained, subangular gravels, o
damp, brown. ’ — 276
(87)
(0.9) N=18
1 .....................................................
(6,6)
— 275
(10,11) N=21
(9.8) N=17
(4.8)
2 .....................................................
— 274
(5.4
(8,5)
(5.4)

_ qt 3‘0 m: compqct (SPT)' grqve”y' trqce Silt' 3 ......................................................
coarse—grained, some oxidations 55 Ne 10 : : : :
stains, wet at end of SPT ) I 573 g : : : :

S1 T 0 O O 0.0_,0 0 (- - - T —.
(6,10,13) 33% !’°°°°°°:°., °°‘f°‘°"=°z’31_' ............ N '--_—lﬁ—gg
(5.16) ' WN=21 ' ' '
(13.8) N=21
INOTES: 1. Dynamic Cone Penetration / Standard Penetration Tests (SPT) conducted with 63.5 kg (140 Ib) automatic trip hammer
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DCPT/ SPT NUMBER M /¢
BOREHOLE 131416-DH 12-05 o 10 o 30 0 .
PWGSC - PLEASANT CAMP, BC I I I I I I
2012 0 SIEVE ANALYSIS 100% of
sieve
3) T T Y I Iysi
6591495 N 422526 E °°G°RA\{,EL°°_-_-_SA_N_D_-_-_{:'W':]__CE___
NAD 83 ZONE 8V
ATTERBERG LIMITS
114P/08 Wewasne  Wharura  Woioui
0 20 40 60 80 100%
Depth Elevation | | | | |
(138 . . .
396 | fk----- 272.24
SILT: some to trqce Sqnd, fine grqined, non plqstic, 4 pE— :_:_: ......................................................
light grey and brown, dry @) ]
H- _ | — 272
9.9) I
4.57 _: 271.83
BEDROCK: light grey, dry, hard and slow drilling. (9.20) x x x N=29
wop el N
o 4
6 B T 1 P [ T T T T T T S
x x x| 270 _
x x x| 0% N=50+
(50% X x X ‘ ")
7 — B O I 4 I T T
x x x| |— 269
(5‘:_5) T x x x| [0% . . N=?g.:')'
7.62m
INOTES: 1. Dynamic Cone Penetration / Standard Penetration Tests (SPT) conducted with 63.5 kg (140 Ib) automatic trip hammer
falling 762 mm (30 inches).
2. (#.#) denotes DCPT / (#,#.#) denotes SPT blows per 152 mm (6.0 inches).
3. Coordinates are handheld GPS. Accuracy for this unit is +/— 15 m.
4. Elevations are in meters above sea level (masl) and interpolated from contours (+/— 0.50 m). PAGE 2 OF 2
5. Depths are in meters (m). CLIENT PRODUCED BY
LIMITATION PUBLIC WORKS AND V 7 7 MDH
This drill log is a summary of the conditions estimated by the field personnel GOVERNMENT e —
at the specific location at the time of drilling. The conditions and properties SERVICES CANADA ENGINEERED SOLUTIONS
described above will vary between locations and may vary with time. Member of the SNC-LAVALIN Group
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moist to wet, brown.

SAND AND SILT: fine grained, some gravels,

brown, dense last 150 mm

falling 762 mm (30 inches).

arun

Depths are in meters (m).

LIMITATION

SAND: silty, trace gravel, fine to medium grained,

subrounded gravels, moist to wet,

of SPT on a piece of rock/ gravel

This drill log is a summary of the conditions estimated by the field personnel
at the specific location at the time of drilling. The conditions and properties
described above will vary between locations and may vary with time.

BOREHOLE 131416-DH 12-06

DCPT/SPT NUMBER M/4

(#.,#) denotes DCPT / (#.#.#) denotes SPT blows per 152 mm (6.0 inches).
Coordinates are handheld GPS. Accuracy for this unit is +/— 15 m.
Elevations are in meters above sea level (masl) and interpolated from contours (+/— 0.50 m).

0 10 20 30 40 50
PWGSC - PLEASANT CAMP, BC I I I I I |
2012 o SIEVE ANALYSIS 100% of
6591460 N 422551 E© o LU L Lol
o © GRAVEL o] - -SAND - - {_~ SILT CTAY
NAD 83 ZONE 8V e —— I—_'_I___
ATTERBERG LIMITS
114P/08 Weasne  Wnarorae  Woiuio
0 20 40 60 80 100%
Depth 275.2m Elevation | | | | | |
— 275
1 pE—
— 274
152 | .- 273.68
(5.13.ng :: 78% :0N=42
2 —t]
A 273 — _ -
@ Poeterene s
3 — [ ]
| WA

INOTES: 1. Dynamic Cone Penetration / Standard Penetration Tests (SPT) conducted with 63.5 kg (140 Ib) automatic trip hammer
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DCPT/SPT NUMBER I/O
BOREHOLE 131416-DH 12-06 ~ PP/SPTNMBERE/e -
PWGSC - PLEASANT CAMP, BC I I I I I |
2012 o SIEVE ANALYSIS 100% of
sieve
®3) T N I N N N I A I
6591460 N 422551 E °:G:RAIZEL:°I.'.'.S‘I'ID.'.'. 'W':I__CEY___
NAD 83 ZONE 8V
ATTERBERG LIMITS
114P/08 Weasnc  Wnarura  Woiouo
0 20 40 60 80 100%
Depth Elevation | | | | | |
|l 272 . . . . R .
s — [T
o am
— at 4.6 m: compact, SPT end consists of coarse I
gravels, light grey and white ]
(5.3.1523) __ 39% ‘N=20
S
L 270
o —{[]
— at 6.1 m: silt sand, dark grey in color, low I
plastic silt, wet o —  ose
O - OO ! silmpyn b
7 —{ ' ' ' '
INOTES: 1. Dynamic Cone Penetration / Standard Penetration Tests (SPT) conducted with 63.5 kg (140 Ib) automatic trip hammer
falling 762 mm (30 inches).
2. (#.#) denotes DCPT / (#.#.#) denotes SPT blows per 152 mm (6.0 inches).
3. Coordinates are handheld GPS. Accuracy for this unit is +/— 15 m.
4. Elevations are in meters above sea level (masl) and interpolated from contours (+/— 0.50 m). PAGE 2 OF 6
5. Depths are in meters (m).
CLIENT PRODUCED BY
LIMITATION PUBLIC WORKS AND V 7 7] MDH
This drill log is a summary of the conditions estimated by the field personnel GOVERNMENT e —
at the specific location at the time of drilling. The conditions and properties SERVICES CANADA ENGINEERED SOLUTIONS
described above will vary between locations and may vary with time. Member of the SNC-LAVALIN Group
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DCPT/SPT NUMBER I/O
BOREHOLE 131416-DH 12-06 = PF/STTNMEERE/S
PWGSC - PLEASANT CAMP, BC I I I I I |
2012 0 SIEVE ANALYSIS 100% of
sieve
®3) T N I N N N I A I
6591460 N 422551 E SC T 'W':I__CEY___
NAD 83 ZONE 8V
ATTERBERG LIMITS
114P/08 Woasie  Waarurae  Woiouin
0 20 40 60 80 100%
Depth Elevation | | | | | |
7 — i
T 2
| | - e | N o s
— at 7.9 m: damp to dry, fine gravel, silty sand, .
less gravel, non plastic 8 —[-— '
T 2
o B @
s —FT]
... |H— 266
;-; z?iSDﬂJ masl
o — T
S| p— 265
INOTES: 1. Dynamic Cone Penetration / Standard Penetration Tests (SPT) conducted with 63.5 kg (140 Ib) automatic trip hammer
falling 762 mm (30 inches).
2. (#.#) denotes DCPT / (#.#.#) denotes SPT blows per 152 mm (6.0 inches).
3. Coordinates are handheld GPS. Accuracy for this unit is +/— 15 m.
4. Elevations are in meters above sea level (masl) and interpolated from contours (+/— 0.50 m). PAGE 3 OF 6
5. Depths are in meters (m).
CLIENT PRODUCED BY
LIMITATION PUBLIC WORKS AND V 7 7] MDH
This drill log is a summary of the conditions estimated by the field personnel GOVERNMENT e —
at the specific location at the time of drilling. The conditions and properties SERVICES CANADA ENGINEERED SOLUTIONS
described above will vary between locations and may vary with time. Member of the SNC-LAVALIN Group
SUPERVISOR D. GAMAL / N. SAFI CONTRACTOR GEOTECH DRILLING SERVICES LTD.] APPROVED BY
LOGGED BY N. SAFI OPERATOR T. HESSE DRAWN BY C. WU
GEOLOGY BY N/A DRILL RIG TYPE DR212 PROJECT No. 131416
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DCPT/SPT NUMBER I/O
BOREHOLE 131416-DH 12-06 /ST MAeRB/e
PWGSC - PLEASANT CAMP, BC I I I I I |
2012 0 SIEVE ANALYSIS 100% of
sieve
(©) TN T T T O T Y O Y I
6591460 N 422551 E o GRAELS o D 'W'j__cﬁ\r___
NAD 83 ZONE 8V
ATTERBERG LIMITS
114P/08 Weasnc  Wnarura  Woiouo
0 20 40 60 80 100%
Depth Elevation | | | | | |
o —F— : : : : : :
| — 265
s | | 3a% _
ORI || R 264.23 ON=50+
SAND AND GRAVEL: some silt, damp to moist, brown n |- (Cp)
- — 264
R boceeaod e
12 —
—— 263
13 —
— 262
— at 13.7 m: dark grey, wet -|-
INOTES: 1. Dynamic Cone Penetration / Standard