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Report Context

The CRD has been planning wastewater treatment for the Core Area for over 30 years.
During this time a significant number of reports have been prepared and/or reviewed to
assess options and provide information to further planning.

In May 2016 a Project Board was established to define and implement wastewater
treatment for the Core Area. The Project Board heard delegations and presentations
from the public, industry professionals, and a CRD Director. The Project Board Chair
and Vice Chair also met with staff from the CRD, all of the Core Area municipalities, and
with Esquimalt and Songhees Nations representatives. The Project Board reviewed the
previous technical work and extensive public commentary and developed a methodology
to review and evaluate all options. This methodology included evaluation of a large
number of options to identify a short list that best addressed the Project goals.

In September 2016 the Project Board presented its recommendation for wastewater
treatment and on September 14, 2016 the CRD Board approved the Wastewater
Treatment Project (the Project).

A significant number of the reports that have been prepared and/or reviewed still serve
as useful background information, but not all of the reports are applicable to the Project.
To respond to several recent public inquiries regarding topics of interest, the CRD has
prepared a synopsis of reports along with a summary of the applicability of the report to
the Project. The document summary is available here:
https://www.crd.bc.ca/docs/default-source/wastewater-planning-2014/2017-05-30-
summary-of-documents-related-to-topics-of-interest.pdf. The document summary does
not provide a comprehensive list of reports completed as part of wastewater treatment
planning for the Core Area, it is a compilation of a number of reports related to key
topics of interest: odour; seabed pipeline; bluffs and shoreline; geotechnical; and noise.

Purpose of this Report

This report was a Geotechnical Data Report that was provided to all bidders for the
McLoughlin Point Wastewater Treatment Plant. The report provided the results of test
drilling at a number of boreholes drilled on the McLoughlin site and in Victoria Harbour.
The report included a compilation of borehole data completed by Stantec and by Golder
Associates as part of the McLoughlin site remediation. The report identified issues that
would have to be addressed by the successful proponent for the McLoughlin Point
Wastewater Treatment Plant.


https://www.crd.bc.ca/docs/default-source/wastewater-planning-2014/2017-05-30-summary-of-documents-related-to-topics-of-interest.pdf
https://www.crd.bc.ca/docs/default-source/wastewater-planning-2014/2017-05-30-summary-of-documents-related-to-topics-of-interest.pdf
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Applicability to Project

This report is applicable to the Project. The report provides relevant information with
respect to the current geotechnical conditions for the McLoughlin Site and the Victoria
Harbour Crossing. The design-build contractor, Harbour Resource Partners (HRP) will
consider the findings in this report as they finalize the design of the McLoughlin Point
Wastewater Treatment Plant and the Victoria Harbour Crossing. HRP has engaged a
geotechnical engineer to provide further geotechnical design information for the design
of the McLoughlin plant foundations and the Victoria Harbour Crossing.
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Section 1: INTRODUCTION

1 INTRODUCTION

Stantec Consulting Ltd. (Stantec) has prepared this geotechnical report to present the subsurface
conditions at McLoughlin Point, Ogden Point and the Victoria Harbour Crossing as part of the Capital
Regional District (CRD) Core Area Wastewater Treatment Program. A wastewater treatment plant
and marine outfall are proposed at the McLoughlin Point site. An approximately 880 m long sub-
marine forcemain is also proposed for the Victoria Harbour Crossing, extending from McLoughlin
Point to Ogden Point. The McLoughlin Point site is located at the south end of Victoria View Road in
Esquimalt, BC. The Ogden Point site is located off Dallas Road, northwest of the intersection
between St. Lawrence Street and Niagra Street in Victoria, BC.

The purpose of this report is to provide subsurface information about the soil, bedrock and
groundwater conditions at the sites to support procurement of this design-build project. The scope of
work for this geotechnical assessment consisted of a review of existing documentation for the sites,
a subsurface investigation, laboratory testing (soil and rock) and preparation of this report. This
report is issued pursuant to the draft Geotechnical Data Report and incorporates the findings of a
bedrock laboratory testing program that were not available at the time of the draft report. The scope
of this report is limited to the geotechnical aspects of the proposed development, and does not
address soil and groundwater contamination at the sites or the remedial work previously conducted
at the McLoughlin Point Site.

April 12, 2013
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2 PROJECT DESCRIPTION

The proposed McLoughlin Wastewater Treatment Plant, Marine Outfall and Victoria Harbour Sub-
marine Crossing will comprise a portion of the CRD’s Core Area Wastewater Treatment Program,
which will service the Greater Victoria Core Area. The treatment plant will provide secondary-level
treatment for wastewater, which will be discharged through a new marine outfall at McLoughlin Point.
The Victoria Harbour Crossing will involve the installation of a sub-marine forcemain from
McLoughlin Point to Ogden Point using a trenchless construction technology such as horizontal
directional drilling (HDD).

Based on the indicative design, and as shown on Drawing 1 in Appendix A, the wastewater
treatment facility at McLoughlin Point includes a chemical building, high-rate primary clarifiers,
biological aerated filters, a sludge storage tank, an odour control room, a mechanical room, a dirty
wash water tank, a heat recovery room, a blower and pump station, a clean wash water tank and an
electrical room. An operations and maintenance building is situated to the east of the main facility,
and a standby generator and transformer occupies the southern end of the site. The marine outfall
discharges treated wastewater at the southeast corner of the site. Based on preliminary section
drawings for the facility, the high-rate primary clarifiers, biological aerated filters, sludge storage tank
and wash water storage tanks extend below the existing site grades, with some portions of the
structure being as deep as Elev. -4.15 m Geodetic.

In addition to the wastewater treatment plant and associated structures, the development at
McLoughlin point includes an access road encircling the wastewater treatment facility with parking
stalls being situated alongside the roadway. A new retaining wall will be constructed around the
shoreline of the site, connecting to an existing retaining wall along the east side of the property, to
accommodate the eastern portions of the access road and parking areas. The remaining site areas
aredesigned as green areas.

The entry point for the sub-marine forcemain Crossing will be located at the McLoughlin Point site
and will exit at the Ogden Point site. Based on the preliminary design, the alignment of this forcemain
will require an 8 m diameter entry pit of approximately 3 m depth and a 5 m diameter exit pit of
approximately 3 m depth.

Based on preliminary design, the sub-marine forcemain may be installed up to 40 m below the sea
floor and founded within the underlying bedrock. The sub-marine forcemain will be approximately
880 m long.

April 12, 2013
Project No. 111700431



Geotechnical Data Report

Core Area Wastewater Treatment Program
Final

Section 3: SITE DESCRIPTION

3 SITE DESCRIPTION

As shown on Drawing 1 in Appendix A, the site of the proposed wastewater treatment plant and
marine outfall is located at the south end of Victoria View Road in Esquimalt, BC. The site is irregular
in shape and is bounded by Victoria Harbour to the south and east, by Victoria View Road to the
west and by a recreational boating facility to the north. The dimensions of the site are approximately
180 m in the north-south direction and 100 m in the east-west direction at the widest point. The site
was formerly occupied by a bulk fuel storage and distribution terminal (operated by Imperial Oil),
which has since been demolished. Access to the site is through one of two fences along Victoria
View Road.

The terrain at McLoughlin Point is generally flat, except along the shoreline and at the bedrock
outcrops present in the eastern portion of the property. The elevation of the site typically ranges from
approximately Elev. 6.5 m Geodetic in the northwest corner of the property to Elev. 3.5 m Geodetic
in the southeast corner, with an elevation rise to approximately Elev. 9 m occurring at the bedrock
outcrops. The site is mostly gravel-covered, although asphalt pavement is present along the western
side of the property and a grass-covered area is situated in the northwest corner. The gravel cover
was observed to be thin within the central portion of the site, and the underlying silty material was
found to be soft. Occasional concrete walls (remnants of old buildings) remain across some portions
of the site, and an existing concrete retaining wall up to approximately 4 m in height is present on the
eastern side of the property.

As shown on Drawing 2 in Appendix A, the Ogden Point site is rectangular in shape and is
approximately 50 m wide in the east-west direction and 70 m long in the north-south direction. The
site is undeveloped except for a small, one-storey structure located at the east end of the site near
Dallas Road. There is a boat launch with a concrete ramp at the northwest corner of the property.
The site is asphalt paved along the east end, and the remaining areas are gravel covered. The site
gently slopes from east to west, and the grades range from approximately Elev. 3.6 m Geodetic at
the east end down to Elev. -1.5 m Geodetic at the west end of the boat launch.

April 12, 2013
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4 EXISTING INFORMATION

In preparation of this factual report, Stantec has reviewed documentation of past site investigation
and environmental remediation works completed at the McLoughlin Point site. Relevant
documentation of these past works includes the following:

= “Limited Stage 2 Preliminary Site Investigation: Former Imperial Oil Limited Agency and
Terminal Facility, 337-343 Victoria View Road, Esquimalt, BC (SAP No. 88002302)”, dated
May 19, 2011, by Golder Associates.

= “Confirmation of Soil Excavation Report: 337 — 343 Victoria View Road, Esquimalt, BC (SAP
No. 88002302)", dated December 20, 2011, by Golder Associates.

= “Confirmation of Remedial Soil Excavation: Former Distribution Terminal and Agency Site,
337-343 Victoria View Road, Esquimalt, BC (SAP 88002302 / Site ID 300544)”, dated
January 16, 2013, by Golder Associates.

= “Submarine Pipeline Crossing CRD Wastewater Treatment Program — Alignment
Evaluation”, dated November 15, 2010, by Stantec Consulting Ltd.

The Stage 2 Preliminary Site Investigation (PSI) by Golder Associates included a subsurface
investigation consisting of 40 mechanically excavated test pits and 38 auger holes across the site.
The test pits were advanced to a maximum depth of 5 m or until refusal on bedrock, and the auger
holes were advanced to a maximum depth of 16.5 m or until refusal on bedrock. Of the 38 auger
holes, 35 were equipped with monitoring well installations. The test hole location plan and test hole
logs from the Stage 2 PSI report by Golder Associates are provided in Appendix F. Based on the
findings of the Stage 2 PSI by Golder Associates, remedial work was carried out in 2011 and 2012,
and included excavation and replacement of contaminated soils in the identified areas of
environmental concern.

The remedial work in 2011 involved excavation of contaminated soils from an approximately 60 m
east-west by 25 m north-south area in the southern portion of the site. The depth of excavation was
typically in the range of 1 to 4 m. The western half of the excavation extended into the native silt and
clay soils, while the eastern half extended to the depth of bedrock. The excavation was backfilled
mostly with imported fill materials, although excavated sand and gravel material was also used as
backfill at lower elevations in the eastern portion of the excavation. Imported silt material was used
as backfill at lower elevations in some portions of the excavation. Seventy five (75) millimeter minus
crushed gravel was used as backfill for the remainder of the excavation and as surficial cover
overtop the imported silt and excavated sand and gravel backfill materials

The remedial work in 2012 involved excavation of contaminated soils from three additional areas: a
25 m east-west by 30 m north-south area to the southwest of the bedrock outcrops, a 25 m east-
west by 43 m north-south area in the central portion of the site to the west of the bedrock outcrops,
and a 20 m east-west by 36 m north-south area in the northeast corner of the site. The excavation
depths in these areas typically ranged from 1 to 2.5 m below the ground surface. Excavation in the
area to the southeast of the bedrock outcrops exposed the underlying bedrock. The eastern side of

April 12, 2013
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the excavation in the central portion of the site exposed the underlying bedrock, while the remainder
of the excavation extended into the native silt and clay soils. The excavation in the northeast corner
of the site extended mostly into the native silt and clay soils, although bedrock was exposed at the
southeast corner of the excavation. The excavations were backfilled with an assortment of fill
materials, including blast-rock, excavated sand and gravel material and 75 to 150 mm clear stone, in
addition to imported silty material, fine sand, 75 mm minus crushed gravel and 19 mm minus
crushed gravel.

As a result of the remedial work completed at the site, the existing soil conditions at the site differ
from those described on the test hole logs in the Stage 2 PSI report by Golder Associates (included
in Appendix F). Drawings by Golder Associates showing the extents of the remedial work and
describing the nature of backfill materials are provided in Appendix G.

An Alignment Evaluation report completed by Stantec for the sub-marine crossing included a
geophysical survey of Victoria Harbour, which was completed by Frontier Geoscience. The survey
data was used to determine the depth to the sea floor and the depth to bedrock. Details of the
geophysical survey are presented in Frontier’'s report enclosed in Appendix H.

April 12, 2013
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Section 5: STANTEC SUBSURFACE INVESTIGATION

5 STANTEC SUBSURFACE INVESTIGATION

5.1 General

The Stantec subsurface investigations were completed in three (3) stages and were continuously
monitored by a Stantec field representative, who positioned the test holes, selected the sample
locations, classified the soil and rock encountered, kept a detailed record of each borehole, and
observed and recorded pertinent site features. Representative soil samples and rock core were
returned to the Stantec laboratory in Burnaby. Laboratory soil testing consisted of detailed visual
classification of the soil, moisture content measurement and Atterberg Limits testing. Laboratory
examination of the rock cores included detailed characterization of the rock and fracture properties.

5.2 McLoughlin Point

Stantec completed a site investigation for the proposed wastewater treatment plant from December
13 to 18, 2012 to characterize the soil, bedrock and groundwater conditions at the site, and to record
pertinent site features. The subsurface investigation consisted of three (3) Cone Penetration Tests
(CPTs), ten (10) mud rotary boreholes with Standard Penetration Tests (SPTs) and diamond-bit rock
coring, and six (6) mechanically excavated test pits. The test hole locations were selected to provide
adequate coverage of the site area and to supplement the test hole information previously acquired
by Golder Associates in their Stage 2 PSI. The test hole locations from the Stantec investigation are
shown on Drawing 1 in Appendix A.

The CPTs were advanced to depths ranging from 10.3 to 13.7 m below the ground surface with a
track-mounted rig. The CPT involves hydraulically pushing a stainless steel cone into the ground at a
constant rate of penetration. The cone device consists of transducers and sensors mounted on the
cone tip and friction sleeve (shaft of the cone) to measure end-bearing resistance at the tip, frictional
resistance along the sleeve and pore water pressure. The electronic readings from the transducers
and sensors were recorded at 25 mm depth intervals. The CPT results can be used to obtain a
detailed stratigraphic log, information about groundwater conditions and indication of soil
properties/parameters. The full depths of the CPT holes were grouted in accordance with the
Groundwater Protection Regulation of the BC Water Act.

The mud rotary boreholes with rock coring were advanced to depths of 7.0 to 19.8 m below the
existing site grades with the same track-mounted drill rig. The total length of mud rotary drilling
ranged from 1.6 to 14.6 m, while the total length of rock coring ranged from 1.5 to 18.2 m. SPTs
were typically conducted at 1.5 m intervals within the overburden soils in order to obtain
representative samples and evaluate the consistency and compactness condition of the these soils.
Upon completion of each borehole, the full depths of the holes were grouted in accordance with the
Groundwater Protection Regulation of the BC Water Act.

Select rock cores from the McLoughlin Point investigation were logged by a geological engineer to
establish Rock Mass Rating (RMR) characterization in support of proposed bedrock excavations in
the following areas: proposed structures with below grade storage tanks and the proposed entry pit

April 12, 2013
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for the sub-marine forcemain (Boreholes BH12-05, BH12-06 and BH12-09). RMR is a
geomechanical classification system widely used to quantify rock mass quality and can be
empirically correlated to excavation performance and support requirements. It is based on the
following parameters: intact rock strength, rock quality designation (RQD), joint spacing, joint
condition and groundwater conditions. The RMR classification system applied to the McLoughlin
Point cores was RMR (1974)".

The mechanically excavated test pits extended to depths in the range of 0.1 to 3.4 m below the
ground surface. The shallower test pits are indicative of areas in which refusal was encountered on
near-surface bedrock.

High Resolution Core Photography

Detailed photographs of the McLoughlin Point core were taken with a Nikon D5100 digital SLR
(single lens reflex) 10.2 megapixel camera. Core logging and photography were completed at
Stantec’s Sidney, BC warehouse facilities. Core photograph summaries are provided in Appendix E.

5.3 Ogden Point

The site investigation at the Ogden Point site was completed from February 5 to 6, 2013 to
characterize the soil, bedrock and groundwater conditions at the site, and to record pertinent site
features. The site investigation consisted of 2 mud rotary boreholes (BH13-1 and BH13-2) with
Standard Penetration Tests (SPTs) and diamond-bit rock coring. The approximate locations of the
boreholes are shown on Drawing 2 in Appendix A. The locations of the boreholes were selected
based on the preliminary alignment of the proposed sub-marine forcemain in order to obtain
subsurface information in the vicinity of the forcemain and receiving pit.

Boreholes BH13-1 and BH13-2 were advanced to depths of 17.8 and 20.4 m below the existing site
grades, respectively. The total length of mud rotary drilling was 15 m for borehole BH13-1 and

19.4 m for borehole BH13-2. The total length of rock coring was 2.8 m for borehole BH13-1 and

1.0 m for borehole BH13-2. SPTs were typically conducted at 1.5 m intervals within the overburden
soils in order to obtain representative samples and evaluate the consistency and compactness
condition of the these soils. Upon completion of each borehole, the full depths of the holes were
grouted in accordance with the Groundwater Protection Regulation of the BC Water Act.

54 Victoria Harbour Crossing

A marine geotechnical investigation of the Victoria Harbour Crossing was carried out by Stantec between
January 25 to February 2, 2013. The geotechnical investigation consisted of four (4) mud-rotary boreholes
(MBH13-1 to MBH13-4) with SPT’s and diamond-bit rock coring. The approximate locations of the
marine boreholes are shown on Drawings 3-1 to 3-3 in Appendix A.

! Barton N., Lien R. and Lunde J. (1974): Engineering classification of rock masses for the design of rock support. Rock Mechanics 6, 1974,
pp. 189-236.
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The marine geotechnical investigation was carried out from a spud barge subcontracted from
Spectrum Marine Services. The spud barge was approximately 30 m in length and 10 m wide and
was equipped with two steel vertical spuds of approximately 22 m length, located on the starboard
side. Maneuvering of the barge was achieved using a self-propelled tug boat. The boreholes were
located using a hand held GPS unit. Once in position, the barge location was fixed using the two
vertical spuds. Stantec site supervision was provided by three geotechnical staff across two twelve hour
shift patterns to allow 24 hour fieldwork to be carried out.

All four (4) of the marine boreholes were advanced to 50 m below the seafloor and terminated within
the underlying bedrock. SPTs were typically conducted at 3 m intervals within the overburden soils
in order to get a general description of the soil strata. The primary focus of the marine boreholes was
to obtain information of the bedrock zones within proximity of the proposed submarine pipeline
alignment. It should be noted that two (2) attempts were required to complete borehole MBH13-3.
During the first attempt, the borehole was advanced to a depth of 22 m, but was terminated early due
to mechanical problems with the drill-rig. Following repairs to the drill-rig, the barge and drill-rig were
repositioned near the original MBH13-3 location (shown as MBH13-3A on Drawing 3-2) and was
successfully completed on the second attempt.

Upon completion of each borehole, the full depths of the holes were grouted in accordance with the
Groundwater Protection Regulation of the BC Water Act.

5.4.1 Detailed Geotechnical Logging with Q-Method

The rock cores of the Victoria Harbour Crossing were logged by a geological engineer according to
the Q-method.

The Q—Method is a rock mass classification system that can be related to stability in underground
openings. It was originally developed at the Norwegian Geotechnical Institute (NGI) between 1971-
1974 (Barton et. al. 1974)" and has been further refined using thousands of case studies from
existing excavations. Based on six rock mass parameters, a Q-value for any rock mass may be
calculated.

Q = RQD/Jn X Jr/Ja X JW/SRF
Where: JwW/SRF =1

Guidelines for the determination of each parameter are given within the system methodology. To
summarize:

= RQD/Jn: Defines the block size within the rockmass. RQD is calculated for each
geotechnical interval. Joint set number (Jn) is a value that represents the number of natural
joint sets present within the interval.

= Jr/Ja: Defines the strength of joints within the rockmass. Joint roughness (Jr) is assigned a
value per interval based on the degree of asperities along the joint planes. Joint alteration
(Ja) is assigned a value per interval based on the degree of joint wall mineralization or
coating.

April 12, 2013
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= Jw/SRF: Defines the state of stress in a rockmass. For preliminary assessment of Q, a
value of unity (1) was assigned to the last term of the formula where Jw represents the Joint
Water Reduction Factor and SRF represents the Stress Reduction Factor. This is a common
practice for preparation of the factual investigation report, as the tunnel designer selects Jw
and SRF based on other considerations, such as tunnel alignment and geological stress
history of the area, for example.

High Resolution Core Photography

Detailed photographs of the Victoria Harbour Crossing cores were taken with a Nikon D5100 digital
SLR (single lens reflex) 10.2 megapixel camera. Core logging and photography were completed at
Stantec’s Sidney, BC warehouse facilities. Core photograph summaries are provided in Appendix E.
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6 LABORATORY SOIL AND ROCK TESTING

The primary objectives of the laboratory testing program were to aid in the visual classification of the
soil and rock core samples and to measure pertinent engineering properties of soil/rock to facilitate
design of the proposed facilities. In general, geotechnical laboratory testing was performed in
accordance with applicable American Society for Testing Materials (ASTM) test procedures. Details
of the laboratory test results are enclosed in Appendix D.

It should be noted that bedrock samples from the McLoughlin Point and Victoria Harbour Crossing
subsurface investigations were subjected to further field and laboratory strength testing as described
below.

6.1 Water Content Determination (Soil)

Water (or moisture) contents (w) were determined from measured total and dry weights of both
undisturbed and disturbed specimens cut from the recovered soil samples. Measurements were
performed in accordance with the procedures described in ASTM D 2216.

6.2 Atterberg Limits (Soil)

An index soil test called Atterberg Limits is used to describe the plastic limit and liquid limit of a
soil. As water is added to a dry soil, the soil changes from a solid to a semi-solid, then to a plastic,
and finally to a liquid. The moisture content in the soil at the threshold between semi-solid and
plastic state is called the plastic limit. The moisture content in the soil at the threshold between
plastic and liquid state is called the liquid limit. Subtracting the plastic limit from the liquid limit
yields the plasticity index.

The Atterberg Limits tests were performed on selected soil samples using the multipoint test method.
The liquid (LL) and plastic (PL) limits are determined using the test procedures described in
ASTM D4318. The plasticity index, Pl, is defined as:

. Pl% =LL% - PL%
The liquidity index, LI, is defined as:
. LI=(w% - PL%)/ Pl%

In general, Atterberg Limits were performed on samples that were tested for strength or deformation
characteristics.

6.3 Field Point Load Testing (Rock)

Concurrently with detailed core logging, representative core samples were subjected to field point
load strength testing. A RocTest Point Load Tester (Model PIL-7) was used to measure the point
load strength index for rock samples. The samples were selected from the McLoughlin Point and
Victoria Harbour Crossing borehole locations. The tests were performed diametrically in accordance
with ASTM D5731.

April 12, 2013
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6.4 Laboratory Strength and Density Testing

Representative samples of rock core were selected to measure the uniaxial compressive strength
(UCS) of the intact rock core specimens. UCS Samples were prepared and tested in accordance
with ASTM D 2938-95 (2002) and D 4543-04. On each UCS samples, bulk density was determined.
Indirect (Brazilian) strength testing was conducted on select rock core samples in accordance with

ASTM D 3967.

April 12, 2013
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7 SUBSURFACE CONDITIONS
71 Surficial Geology

Based on Quaternary Geological Map of Greater Victoria (Monohan and Levson, 2000)2, the
McLoughlin Point site is situated in a region consisting primarily of shallow soils over bedrock.
Overburden soils typically include less than 5 metres of Victoria Clay overlying thin, older
Pleistocene deposits or bedrock. Scattered outcrops occur throughout the unit, and bedrock is
commonly found within a few metres of the ground surface. The thickness of the older Pleistocene
deposits is less than a few metres in most areas, but locally up to approximately 10 m.

The Ogden Point site is situated in an area of thick anthropogenic fills overlying the grey facies of
Victoria Clay, which typically exceeds 3 m in thickness. The thickness of the grey clay facies is
commonly greater than 10 m and locally exceeds 20 m. The grey clay facies is typically overlain by
the brown clay facies, which is generally 2 to 5 m thick. The thickness of older Pleistocene deposits
underlying the Victoria clay is generally less than a few metres.

The results of the geotechnical investigations at McLoughlin Point and Ogden Point are in general
agreement with the surficial geology for the region.

7.2 McLoughlin Point Soil and Bedrock Conditions

Based on the results of the Stantec site investigation and our review of the documentation produced
by Golder Associates for the past site investigation and remedial work, the majority of the site is
covered by existing fill materials. The fill materials are directly underlain by bedrock at shallow depth
throughout much of the eastern portion of the property, in which some bedrock outcrops are also
present. In the western and northern parts of the property, the fill materials are underlain by native
silt and clay soils of variable thickness. In some areas, the native silt and clay soils were found to be
directly underlain by granodiorite bedrock; whereas in others, they were underlain by granular soils
which were, in turn, underlain by bedrock.

Additional details regarding the soil, bedrock and groundwater conditions at the site are provided
below. The detailed borehole and test pit logs are presented in Appendix B, CPT results are
presented in Appendix C, and field strength and laboratory testing results are presented in
Appendix D.

7.21 Fill

The majority of the site is covered by surficial fill materials with the exception being the area of the
bedrock outcrops in the eastern portion of the property. Based on the test hole information acquired
by Stantec and Golder Associates and documentation of the environmental remediation work

% Quaternary Geological Map of Greater Victoria, Trim Sheets (92B.043, 044, 053 & 054)
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completed at the site, the fill extends to a depth of up to 4 m below the ground surface. The
composition of fill material is variable across the site. The fill encountered in the investigation by
Golder Associates consisted predominantly of granular material ranging from sand with a trace of
gravel to sand and gravel. Occasional zones of silty material were also encountered within the fill,
and other areas contained cobble and debris inclusions.

Much of the existing fill materials were excavated from the site as part of the environmental
remediation work completed in 2011 and 2012. The excavations were backfilled with an assortment
of fill materials, including imported silty material, fine sand, 75 mm minus crushed gravel and 19 mm
minus crushed gravel. Where placed, the imported silt fill was typically covered with a surficial layer
of gravel. Existing on-site blast-rock, excavated sand and gravel, and 75 to 150 mm clear stone were
also used as backfill in portions of the 2012 excavations. Records of the nature and variability of the
fill materials used to backfill the excavations completed during the site remediation are generally
consistent with the findings of the Stantec site investigation.

7.2.2 Silt and Clay

In the western and northern portions of the site, the fill materials are underlain by a deposit of silt and
clay with a trace of sand and occasional gravel inclusions. Based on the test holes completed during
the site investigations by Stantec and Golder Associates, the deposit of silt and clay extends to a
maximum depth of approximately 14.6 m below the ground surface. In some areas, the lower
portions of the deposit are described as sandy silt with some clay and a trace to some gravel. The
silt and clay soils are generally light brown in colour near the ground surface, becoming grey with
depth. The results of Atterberg Limit testing conducted on selected samples from the silt and clay
deposit generally categorizes the soil as high plasticity clay under the Unified Soil Classification
System. The CPT results indicate that the silt and clay soils are very stiff to hard (i.e.,
overconsolidated) within 4 to 5 m of the ground surface, becoming stiff below. Measured moisture
contents of the silt and clay soil samples ranged from 22% to 43%, except in the lower sandy
portions of the deposit where measured moisture contents were in the range of 13% to 16%. A
summary of the Atterberg Limits tests for the silt and clay samples are shown in Table 1. The graphic
results are presented in Appendix D.

Table 1: Summary of Atterberg Limits Tests for Silt and Clay, ASTM D 4318
Borehole No. L o s s o - o Natural Water
(Sample Depth) Liquid Limit % Plastic Limit % Plasticity Index % Content %
BH12-1 (3.3 m) 50 21 29 29
BH12-2 (4.8 m) 48 25 23 33
BH12-3 (4.8 m) 57 18 39 41
BH12-4 (4.8 m) 54 19 35 36
BH12-7 (4.8 m) 59 18 41 36
April 12,2013
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7.2.3 Silty Sand to Sand

The silt and clay soils are underlain in some areas by a deposit of granular soil. The maximum
thickness of granular soil encountered in the Stantec investigation was 1.7 m, although up to 6.1 m
of granular soil was encountered in boreholes completed by Golder Associates. The granular
deposits consist primarily of sand, with some zones containing a trace to some silt and others being
described as silty. The deposit typically contains a trace to some gravel, although some portions are
described as gravelly. The thickest regions of granular soil beneath the silt and clay deposit occur
within the northwest portion of the property.

7.2.4 Bedrock

The overburden soils across the site are underlain by bedrock consisting predominantly of
granodiorite intruded by occasional andesite dykes. In proximity to the andesite intrusions, alteration
of the granodiorite was observed and is noted herein as “altered granodiorite”. The bedrock is
described as moderately jointed to intact in some areas, but very severely fractured to severely
fractured in zones, as illustrated on the attached borehole records (see Appendix B). The rock is
typically medium strong to strong and slightly weathered. Discrete zones of moderate weathering
were observed and correspond to zones of low RQD.

Each of the boreholes in the Stantec investigation was terminated within the bedrock formation. The
test pits were each terminated upon refusal at the bedrock surface, except TP12-1 which was
terminated within the deposit of silt and clay.

Further bedrock characterization was completed on BH12-5, BH12-6 and BH12-9 in support of
proposed site infrastructure that may require significant bedrock excavation. The details are
provided below in Sections 7.2.4.1 and 7.2.4.2.

7.2.41 Intact Rock Properties

The intact strength of the bedrock has been determined using unconfined compression tests, indirect
(Brazilian) tensile strength tests and field point load tests. The laboratory bedrock testing report and
a summary of point load strength data are provided in Appendix D.

Four (4) unconfined compression tests were carried out on samples of the bedrock core and two (2)
indirect (Brazilian) tensile strength test were conducted. Point load tests were performed
diametrically on samples of the bedrock core and are reported as values of the Point Load Index
corrected to a standard 50 mm diameter specimen, Iyso), in Table D-1, Appendix D. To summarize,
the following mean parameters are provided in Table 2:

April 12, 2013
Project No. 111700431

14



Geotechnical Data Report

Core Area Wastewater Treatment Program
Final

Section 7: SUBSURFACE CONDITIONS

Table 2: Summary of Intact Strength and Density Parameters, McLoughlin Point
Intact Strength Parameter Granodiorite Altered Granodiorite®
Point Load Is(so) (MPa) 6.9 5.0
Dry Density(kg/m®) 2,630 2,663
UCS (MPa)’ 110 153
Indirect Tensile Strength (MPa) 8.4 13.2

Note: 1. Average of valid test results: i.e., excludes tests that failed along foliation.

2. Lithology in attached laboratory reports incorrect: specimens noted as gneiss are equivalent to
altered granodiorite.

Average point load strength indices (Iss) range from 6.9 to 5.0 for the granodiorite and altered
granodiorite, respectively. Estimated uniaxial compressive strength can be obtained from these data
by utilizing a conversion factor, K. K is an index to strength conversion factor that depends on site-
specific correlation between UCS and |s for a particular specimen size. To accurately determine K, a
robust site-specific database is required and is not available for the McLoughlin Point bedrock. In
lieu of a site-specific factor, ASTM D5731 dictates generalized K values for specific core diameter.
For NQ sized core, a conversion factor, K, of 21 is provided.

Average laboratory UCS values range from 110 MPa to 153 MPa in the granodiorite and altered
granodiorite, respectively. Based on the field and laboratory testing results, both the granodiorite
and altered graniodiorite in the McLoughlin Point area may be classified as very strong (100 — 250
MPa).

7.2.4.2 Rock Mass Characteristics

An explanation of the rock mass quality descriptors is presented in the Borehole Symbols and Terms
in Appendix B.

Rock Quality Designation (RQD)

RQD values were obtained for all drill holes, and are plotted on the Borehole Records in Appendix
B. RQD values for each lithological unit in drill holes BH12-5, BH12-6 and BH12-9, based on the
recovered core, are summarized in Table 3.

Table 3: Summary of RQD Values, McLoughlin Point
Rock Type ‘ Average RQD (%) ‘ Standard Deviation (%)
Granodiorite 67 26
Altered Granodiorite 68 32
All Rock Types 68 28
April 12, 2013
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Based on the average RQD values from these three boreholes, the rock mass at McLoughlin Point
may be described as fair quality, fractured, or blocky. It should be noted, however, that low RQD
values (< 50%) representing severely fractured rock mass were observed at discrete intervals.

Rock Mass Rating (RMR)

RMR values were obtained for all core runs in boreholes BH12-5, BH12-6 and BH12-9 and are
plotted on the Borehole Records in Appendix B.

Table 4: Summary of RMR Values, McLoughlin Point
Rock Type Average RMR Standard Deviation
Granodiorite 61 15
Altered Granodiorite 62 14
All Rock Types 61 14

Based on an RMR rating of 61, the overall rock mass may be classified as good quality rockmass.
No significant variation in the two lithologies was noted with respect to RMR.

Surface Characteristics of Structural Discontinuities

Based on the detailed core logging, discontinuities of all sets have general surficial characteristics
that range from rough and undulating to smooth and undulating. In general, joint surfaces were
partially stained or partially coated. Local occurrences of silty joint infill < 5mm were observed more
frequently near the bedrock surface and in discrete zones of higher weathering, as noted on the
Borehole Records.

7.2.5 Groundwater Conditions

The monitoring well records from the Stage 2 PSI by Golder Associates indicate that, where
encountered, the groundwater table was in the range of 0.95 to 5.06 m below the existing ground
surface at the site (i.e., between Elev. 0.35 m and Elev. 4.76 m Geodetic). Due to the proximity of the
site to the ocean, it is anticipated that the groundwater table elevation will be strongly influenced by
tidal fluctuations. Due to the granular nature of the fill throughout much of the site, it is expected that
perched groundwater zones will be present within the fill materials overtop the relatively
impermeable silt, clay and bedrock surfaces. Evidence of the perched groundwater was observed
during the excavation of test pit TP12-6. Heavy seepage was encountered within the fill at a depth of
approximately 1.5 m below grade.

7.3 Ogden Point Soil and Bedrock Conditions

In general, the soil conditions at the Ogden Point site consist of existing fill underlain by a deposit of
silt and clay, which is in turn underlain by sand. The overburden soils are underlain by granodiorite
bedrock. A summary of the soil conditions encountered in the Stantec subsurface investigation is
provided below, and details are presented on the borehole logs enclosed in Appendix B.

April 12, 2013
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7.3.1 Fill

The fills encountered at the site consisted primarily of granular soils, varying from gravelly sand or
sand and gravel to silty sand. The thicknesses of fill encountered in boreholes BH13-1 and BH13-2
were 5.2 m and 4.4 m, respectively. Traces of asphalt, concrete and organics were encountered
throughout the fill layer. A 450 mm thick concrete slab was encountered in borehole BH13-2 at
approximately 4 m depth. Based on the recorded SPT blow counts, the compactness condition of the
fill is variable, but generally loose to compact.

7.3.2 Silt and Clay

The deposit of silt and clay extended to depths of approximately 13 m and 17 m in boreholes BH13-1
and BH13-2, respectively. The silt and clay soil is stiff to very stiff in the upper portions of the deposit,
and transitions to a soft to firm consistency with depth. This deposit is typically light brown in colour
within its upper portions, becoming grey with depth. Measured moisture contents of the silt and clay
soil samples ranged from 27% to 56%.

7.3.3 Sand

The silt and clay soils were underlain by a deposit of sand, which extended to depths of 15 and
19.4 m at boreholes BH13-1 and BH13-2, respectively. The sand contains variable amounts of silt
and some gravel. Based on the recorded SPT blow counts, the sand is compact to very dense.

7.3.4 Bedrock

The bedrock encountered in the boreholes at Ogden Point consists mostly of fractured to moderately
jointed, medium strong, slightly weathered, grey granodiorite with occasional andesite dykes. Both of
the boreholes in the Stantec investigation were terminated within the bedrock formation.

As the currently proposed site works in the Ogden Point area do not include significant bedrock
excavation, detailed rock core logging was not conducted for these boreholes.

7.3.5 Groundwater Conditions

Due to the proximity of the site to the ocean, it is anticipated that the groundwater table elevation will
be strongly influenced by tidal fluctuations. Standpipe piezometers were not installed at the Ogden
Point site.

7.4 Victoria Harbour Crossing Soil and Bedrock Conditions

In general, the soil conditions below the sea floor within the Victoria Harbour Crossing consists
primarily of very loose sediments consisting of silty sand underlain by compact sand, firm to stiff silt
and clay and bedrock.

Results of the geophysical survey indicate the bedrock surface is approximately 15 to 30 m below
the seafloor through the central portion of the channel, which is in general agreement with bedrock
depths encountered the marine drilling investigation.

April 12, 2013
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7.41 Silty Sand/Sand

The loose sediments along the seafloor consisted of silty sand and ranged from approximately 1.5 to
1.8 m thick. A thicker deposit of compact sand 7.1 to 13.7 m thick was encountered below the looser
silty sand.

742 Silt and Clay

Below the sand unit is a layer of silt and clay. The silt and clay encountered in the boreholes ranged
from approximately 6.6 to 18.8 m thick. The silt and clay is generally firm to stiff.

7.4.3 Bedrock

Bedrock was encountered underlying seabed sediments at elevations ranging from -18.8 m (MHB13-
4)to -41.8 m (MBH13-1). The bedrock encountered in the four (4) boreholes consisted primarily of
grey granodiorite occasionally intruded by dark grey andesite dykes that ranged in apparent
thickness from approximately 0.2 m to 3.0 m. In proximity to the andesite intrusions, alteration of the
granodiorite to was observed and is noted herein as “altered granodiorite”. In these zones of
alteration, micro-veins and disseminated sulphides were more frequent.

Weathering was noted at the surface of the bedrock extending several metres below the bedrock soil
interface. In this zone, the rock is described as slightly weathered (W2) to moderately weathered
(W3). Further discrete zones of moderately (W3) to highly weathered (W4) bedrock were observed to
depths up to 50 m below the bedrock surface (MBH13-4).

7.4.3.1 Intact Rock Properties

The intact strength of the bedrock has been determined using unconfined compression tests, indirect
(Brazilian) tensile strength tests and field point load tests. The laboratory bedrock testing report and
a summary of point load strength data are provided in Appendix D.

Eight (8) unconfined compression tests were carried out on samples of the bedrock core and four (4)
indirect (Brazilian) tensile strength tests were conducted. Point load tests were performed
diametrically on samples of the bedrock core and are reported as values of the Point Load Index
corrected to a standard 50 mm diameter specimen, Iyso), in Table D-2, Appendix D. To summarize,
the following mean parameters are provided:

Table 5: Summary of Intact Strength and Density Parameters, Victoria Harbour Crossing
Intact Strength Parameter ‘ Granodiorite ‘ Altered Granodiorite®
Point Load Is(s0) (MPa) 3.7 4.2
Total Unit Weight (kN/m°) 2,630 2,589
UCS (MPa)’ 91 57
Indirect Tensile Strength (MPa) 9.5 3.3

Note: 1. Average of valid test results: i.e., excludes tests that failed along foliation, excludes outliers.

April 12, 2013
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2. Lithology in attached laboratory reports incorrect: specimens noted as gneiss are equivalent to
altered granodiorite

Average point load strength indices (Iss) range from 3.7 to 4.2 for the granodiorite and altered
granodiorite, respectively. Estimated uniaxial compressive strength can be obtained from these data
by utilizing a conversion factor, K. K is an index to strength conversion factor that depends on site-
specific correlation between UCS and Is for a particular specimen size. To accurately determine K, a
robust site-specific database is required and is not available for the Victoria Harbour bedrock. In lieu
of a site-specific factor, ASTM D5731 dictates generalized K values for specific core diameter. For
NQ sized core, a conversion factor, K, of 24.5 is provided.

Average laboratory UCS values range from 91 MPa to 57 MPa in the granodiorite and altered
granodiorite, respectively. Based on the laboratory testing results, both the granodiorite and altered
graniodiorite in the area of the Victoria Harbour Crossing may be classified as strong (50 — 100
MPa).

7.4.3.2 Rock Mass Characteristics

An explanation of the rock mass quality descriptors is presented in the Borehole Symbols and Terms
in Appendix B.

Rock Quality Designation (RQD)

RQD values were determined for all boreholes, and are plotted on the Borehole Records provided in
Appendix B. RQD values for each borehole are summarized in Table 5, below.

Table 6: Summary of RQD Values, Victoria Harbour Crossing
Rock Type ‘ Average RQD (%) ‘ Standard Deviation (%)
Granodiorite 69 26
Altered Granodiorite 58 30
Andesite 12 20
All Rock Types 62 30

Based on the average RQD values from these three boreholes, the granodiorite and altered
granodiorite rock mass at the Victoria Harbour Crossing may be described as fair quality, fractured,
or blocky. It should be noted, however, that low RQD values (< 50%) representing severely fractured
rock mass were observed at discrete intervals as indicated on the attached Borehole Records.

Andesite dykes were observed in the Victoria Harbour Crossing core in sufficient thickness to
estimate an average RQD of 12%. Based on this value, the andesite may be described as very
severely fractured.

April 12, 2013
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Rock Mass Quality (Q-Value)

The Victoria Harbour Crossing rock core was logged according to the Q-Method. For preliminary
assessment of Q, and as noted previously, a value of unity (1) was assigned to the last term of the
formula, where Jw represents the Joint Water Reduction Factor and SRF, Stress Reduction Factor.

The rock mass quality is classified across all boreholes as ‘very poor’ to ‘very good’ with Q-values
ranging from 0.4 to 100.0, with an average of 30.5 (‘very good’). By rock type, the Q values can be
summarized as follows:

April 12, 2013
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Table 7: Summary of Q-Values, Victoria Harbour Crossing
Rock Type Average Q-Value Standard Deviation
Granodiorite 35.0 27.6
Altered Granodiorite 27.5 25.8
Andesite 3.0 4.6
All Rock Types 30.5 27.2

Surface Characteristics of Structural Discontinuities

Based on the detailed core logging, discontinuities of all sets in have general surficial characteristics
that range from rough and undulating to smooth and undulating. In general, joint surfaces were
partially stained or partially coated. Local occurrences of silty joint infill < 5mm were observed more
frequently near the bedrock surface and in discrete zones of higher weathering, as noted on the
Borehole Records.
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8

DISCUSSION

Based on our review of existing documentation for past site works, and on the results of the Stantec
subsurface investigations and laboratory testing, Stantec considers that the following geotechnical
issues are relevant to the design and construction of the wastewater treatment plant and sub-marine
forcemain.

A variety of predominantly granular fill materials are present across the McLoughlin Point
site, including existing fills from the previous site development and imported fills placed
during the environmental remediation work completed in 2011 and 2012. It is expected that
the majority of the existing fill material was placed and compacted as engineered fill;
however, as Stantec was not on-site at the time that these fills were placed, we cannot
comment on their compaction.

It is anticipated that most excavations on the McLoughlin Point site will encounter fill
materials. The nature and variability of fill materials at the site suggests that steep cuts within
these materials are unlikely to remain stable, particularly in areas containing perched
groundwater. Accordingly, it is expected that sloping or shoring measures will be required for
excavation through the existing fill materials.

Construction of below-grade facilities at the McLoughlin Point site is anticipated to require
excavation into bedrock within some areas. As the bedrock at the site consists
predominantly of strong granodiorite, it is expected that drill and blast techniques will be
required for excavation into the bedrock. Further geotechnical characterization of the
rockmass and, in particular, geological structure is recommended prior to the design of these
excavations. Rockmass support may be required.

Based on the design foundation depths for some of the proposed structures, it is anticipated
that excavation will extend below the depth of the water table. Accordingly, ingress of water
from granular soil zones and open fracture networks within the bedrock should be expected.
Ingress of water is also likely to occur through zones of granular fill materials containing
perched groundwater.

Although the silt and clay soils at the site are overconsolidated, construction of heavily
loaded structures above these soils could result in settlement, particularly due to
compression/consolidation in the more lightly overconsolidated zones at depth.

The potential for earthquake-induced liquefaction of the granular soil deposits underlying the
silt and clay soils should be addressed. Structures founded in these areas may experience
post-liquefaction differential settlements in the event of the design earthquake.

For the exit pit at Ogden Point, consideration should be given to the thickness of the existing
fill and the depth of bedrock. Similarly to McLoughlin Point, deep excavations in the variable
fills are unlikely to remain stable. Based on the anticipated depths of excavation and the
close proximity to the ocean, groundwater seepage will likely be a construction issue.

April 12, 2013
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Advancement of the sub-marine forcemain along the Victoria Harbour Crossing will require
further understanding of the bedrock geotechnical conditions along its alignment. Zones of
very poor quality (Q-method classification) and very severely to severely fractured rock
(RQD classification) were encountered at varying depths. It is likely that the forcemain bore
may encounter these zones and may warrant stabilizing measures such as grouting or the
advancement of a supporting liner.

Particular attention to the subsurface quality in zones where the Victoria Harbour Crossing
alignment nears the bedrock surface will be warranted. Generally, the rockmass within
several metres of this interface is more highly fractured and weathered than bedrock at
depth. Stabilization measures for the forecemain bore may be required.

The occurrence of sulphide mineralization was noted in the bedrock at all areas of the site
and more frequently in the altered granodiorite rock mass. The mineralization was noted on
fracture surfaces and disseminated through the rockmass in areas. As a result,
consideration must be given to waste rock management during site development as acid
rock drainage may be a concern.
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9 CLOSURE

This report was prepared for the exclusive use of the CRD and their agents for specific application to
the development of the subject site. Any use of this report or the material contained herein by third
parties, or for other than the intended purpose, should be first approved in writing by Stantec. The
report and any interpretations or conclusions contained herein are based on the site conditions
encountered by Stantec at the time of our site investigation and at the specific testing and sampling
locations. Any interpretation or extrapolation thereof by others is done so at the risk of the user.

This report was prepared by Chris Longley, EIT, Maureen Matthew, M.Sc., P.Geo., Ben Huynh,
P.Eng. and reviewed by Henrik Kristiansen, M.A.Sc., P.Eng. We trust that this report meets your
present requirements. If you have any questions or require additional information, please contact the

undersigned.

Respectfully submitted,
Stantec Consulting Ltd.

Original signed by:

Chris Longley, EIT
Engineer-in-Training

Original signed by:

Maureen Matthew, M.Sc., P.Geo
Engineering Geologist

CL/MM/BH/HK

Reviewed by:

Original signed by:

Henrik Kristiansen, M.A.Sc., P.Eng.
Principal

Original signed by:

Ben Huynh, P.Eng.
Geotechnical Engineer
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Drawings

One Team. Infinite Solutions.



U:\PC 1117 Surrey, BC\111700431.308.150 - CRD site investigation for submarine crossing\gis_cad\cad\GeotechnicalAssessment\111700431 DO1 RO.dwg PRINTED: Mar 14, 2013

PN / o= ——— AW N | "\\
/8 =7 : \ =/ i N =
~ ) = [ ' S
7/ NN\ I \
// “_\';S____ ! EXISTING RETAINING WALL i \,\/\3(\\
Samrm= { FAN AN iy R i D R e i NN
e N7 \ /i"N""""GREN" B M Y0 O
p7 S ) AL o Py RN T Y e w
o ~ 1 7K = svy.”””””.”.. A daraanaaaaaaaa X
% /\ ~ I //"? e i . .
= 7 I 5HS '
¢ S — I A l
s 4 7 P& OPERATIONS AND
T / 1T S MAINTENANCE
,-' - y\»d\ R BUILDING 3
! WA Wl S ] N (I
{ \\ RETA\N‘N‘““‘:‘”'...””.. i NS
\ o STl L B HIGH WATER LINE
ST e Rt [ N =T (1.8024m)
- .
= LCESS—ROAD - -
T |
.——-—"‘_".4‘_: /""'¥RE‘EN" -\ - ---u--w-J- AR AR
I-"‘ﬁ 1 » ¥ QREEN |l GREEN
'.:/::: | o wwwwwww1w- RN S
b ; CHEMICAL | i ,,-’""/ S
/A A\
L Zéi BUILDING ODOUR CONTROL : : -j*,\ / |
T ) ROOM (ABOVE I NES / : 1
[ € ) BH12-8 i ( ) MECHANICAL DIRTY WASH WATER R i e i
»* N ‘ Q y
Feadt Y& ] T T - ROOM STORAGE TANK (BELOW) ST A ' !
. I I | ¥ ) RN 3 '
LY | i I 3\ a ‘Qo.,—"'«\ \ y
.I. S ‘F T\ TRAIN #1 ‘ SLUDGE STORAGE i HEAT RECOVERY ROOM s Mf;.\ot%\ N \\ /
| AEMR| I [ it | TANK (BELOW) | (ABOVE) : BH12-6 . % ) NN 7%
- I (R i | - e N Ee A SN S f
o ————- =TI ! VAR O N AN /
L.J,I, iy } }\ PIPE GALLERY (BELOW) Il % L e e N ey \{p@ ; 3 7
2 A g lk=s-m=====- o b 2| BIOLOGICAL ® N AN 7
- ol | I (B o il | ERATED FILTERS g SOV X5 ¢
| el g } } Z ; | ‘ @ ...../\ PO
& Y E1 3 b=y | I . Iz AN A < \
% z \ i #A - ohin I 9 g %\ :
OI O liwdl$ £yl #6A x e v % N
o 71135 ::I zh \ BLOWER AND < NREE A RSN —)||(
«n [0} % EEER® | g %‘ - N L g 2= =d === T (=) AN RN LN ? 7 L)
I AR H z —T—r—! PUMP STATION 2 NN [ INSTTS !
L — = et | BSIERSC IR RCEE A
| z |2 & 3 = E N HIGHRATE | (ABOVE) gl BN IR B -\,’ \ /!
= |2 [z u TRAIN #3 PRIMARY (| i B RS SSN Vangiye > WM . gl |
! Ii | <Z( } %}l CLARIFIERS | 2 P R Y 4V y. 1 e / //
" T a | 7
| TERE T e il gl LS A 3 2
» Pt | Q:AE@ 777777777777777 Wﬁ*i*jﬁ*i‘T* | = 7
| :: == B e, § /
i N ! z {54, S STANDBY !
. - \ : TRAINAS JIE<]! ! GENERATOR !
|7 i J }2 i sy @ .
. " ¥ | el e LEAN'WASH | ! e
! L M;i 7777777777777777777777 — WATER STORAGE 7 7 e i
| BH ‘ 2 N ! A TANK (BELOW) & .t ;‘K Y
= v | TRAIN #5 | I [
DS EE ! ! I ELECTRICAL TRANSFORMER ;;..
r PN y :I: | } AERATED FILTER ROOM P ] 11 | 4
- Vol et e—— LR e S — ABOVE B R e e N |
PP O 5 e g [ _JUFE —~ [ - ( ) [ SECURIVEENGE L L2t e 47‘_ ===
PROPERTY LINE (GREEN WALL) l
\ \ \ LEGEND
7 ENTRANCE N \
—_—— SN SV VUV WU N U S N N ey speseseoees et e U U S~ BH12—1-¢- BOREHOLE LOCATION
VICTORIA VIEW ROAD | TEST PIT LOCATION
I
---------------------------------------------------------------------------------------------------------------------------- &===———4 CPT12-1 W CONE PENETRATION TEST
SCALE IN METRES
5 10 15 20 25
O
NOTE: THIS DRAWING ILLUSTRATES SUPPORTING INFORMATION SPECIFIC TO A STANTEC REPORT AND MUST NOT BE USED FOR OTHER PURPOSES. 1:500
Reference: Job No.: 111700431 Client: Dwg. No.:
Scalo: 1500 CAPITAL REGIONAL DISTRICT
Date: 07-Dec-12 —— GEOTECHNICAL INVESTIGATION TEST HOLE LOCATION PLAN 1
Dwn. By: NP MCLOUGHLIN POINT
App'd By: BH ESQUIMALT, BC

Stantec Consulting Ltd. © 2012



£T0Z 0 93jUR)S

R:\2011Stantec\111700431_CaptialRegionalDistrict\cad\Geotechnical\111700431 D02 RO.dwg PRINTED: Mar 04, 2013

OsiTe \
= ' /
KEY PLAN 970 \ / y
ol A \\ /I /
* 08 \ ?\’ \ //
)o oo » ‘\ \ /
* 08 \ \\ //
« -0° o N /
“ 08 % _ol o \ /) \\ '/ I
* -~ Br——t——mSem e O \ \ \/ //
P [
BT = B e | 3 ! S~
* Ak ol g Z \
) PROPOSED PIPE .
* ALIGNMENT ™~
1 | i T~
* Lpas° pee l
AP PROPOSED HDD i
LEGEND 5 RECIEVING PIT !
BH13-14 TEST HOLE LOCATIONS 405 ! /
«A° ,/’/ ! /I/
SCALE IN METRES / oA !
0 10 20 30 40 50
1:750 I
Job No.: 111700431 Dwg. No.:
TEST HOLE LOCATION PLAN s o0
CORE AREA WASTEWATER TREATMENT PROGRAM Date: 01-Mar-13 2
OGDEN POINT, VICTORIA, BC bwn. By:  SS
Client: CAPITAL REGIONAL DISTRICT App'dBy: CL




ptialRegionalDistrict\cad\Geotechnical\111700431 Fig 3-1, 3-2 & 3-2 R0.dwg PRINTED: Mar 14, 2013

R:\2011Stantec\111700431_Ca|

3
*—ﬁ

%% oo % -°° %7 e % -%°
= <o % -%® <88 2 -%°
258 < < -5® <57 2 -°° 2 -%°
-5t %% %57 P x2° »®®
*.(a‘ ,‘»ﬁ *,e.* *,7.1 *43
) 14140 g8 1+160 ) L 1+180 ) 1+200 Py 1+220 ) 142407 1+260 ) «-*7 14280 ) u.}oo*""
T ; - T :’ s|'_’ - T - *|—$. + T = |* e - Ll T - pre) T - T *’_‘1 T
58 : 2 -9 27 29 <o <o
<8 %87 z A+ %% 5 -2® %
»o® «*" \_ PROPOSED PIPE *™* *? , L
el 58 o * * *
* * ALIGNMENT** = .
2 -5° %38 % % -%* % -2®
2 -5® e %A1 < % %8 <%
%o <58 % -2 % -2 228 2
Y 5% % -8? -2 20
o e e Y L % -%®
x4 % 2 < < %
o\ % -9 % - %% % -*® 2%
x4 »-s® »-9° »-8° » 20 *
2% %-1° - %98 x 2 %%
*,g‘ﬁ *,11 *,13 *,g.'l *,&7 % )
PLAN
20 20
15 B PVI-STA1+171.83 15
Oy o - PV ELEV: 5427
£ £ . -
10| Sy & b 0
5 \ = i SEA BED ELEVATION BASED 5
o A 400m RADIUS S A
0 . K g / ON GEOPHYSICS SURVE < 0
N HE T SEABEDELEV. =267m Vi ¥
-5 \ /\/ \ \/ o -5
-10 B ’\\/X\{;V/;\\ g [ 10
- o S /\
45 \“L, : ;7}}/\ -15
- D
-25 Fo— /Q\,\\ -25
-30 —~ \//(\/\/&%x\\ -30
<
% \4/\/?\7’7/37§\/'T< OCK SURFACE BASED O I
SENLOIN — BEDROCK SURFACE BASED ON N
e Al G S R i B
& N
45 /\\\/\\\//\}>;\/\ \///\///\///\// R //T/';/fs \/;/ \/;/ \/;)\\// \\/2}/?\}/ }\\‘/\ .\\\~,\\,\~,\\\/\\\~ X7 _45
- . NN \7/\\\ ;/x\\/x\\/\\ ARXKAXA 5
e o —_——-— - — T — — — -
%5 <L-END OF HOLE ELEV. =-56.6m \_ -5
LEGEND 60 PROPOSED PIPE —60
PROFILE
—65
MBH13-Te,  TEST HOLE LOCATIONS slz slg 8l =le N 3B gle ale el elg glg 38 NE olz el elg
| A T ik e i ki i 7|f ik ik ik i 7|? ik 7% ik
0 10 SCA;-(;E IN MEBRES 40 50 % 14000 14020 14040 14060 14080 14100 14120 PROF;:EO 14180 1+180 14200 14220 14240 14260 1+280 14300
1:1000
NOTE: THIS DRAWING ILLUSTRATES SUPPORTING INFORMATION SPECIFIC TO A STANTEC REPORT AND MUST NOT BE USED FOR OTHER PURPOSES.
Reference: Job No.: 111700431 Client: Dwg. No.:
Scale: 1:1000 CAPITAL REGIONAL DISTRICT CORE AREA WASTEWATER
Date: - -
e Vllar3 ey TREATMENT PROGRAM TEST HOLE LOCATION PLAN AND PROFILE| 3-1
wn. By:
VICTORIA HARBOUR, VICTORIA, BC
App'd By: CL

Stantec Consulting Ltd. © 2013




ptialRegionalDistrict\cad\Geotechnical\111700431 Fig 3-1, 3-2 & 3-2 R0.dwg PRINTED: Mar 14, 2013

R:\2011Stantec\111700431_Ca|

P - : 2= ’ %
“ *,\09 *,\\1
~/\,\\.0 *,«05
- ’ PR <0 * prAS]
*,\o’ *,«m‘
*_‘gs *,««»
* 85 “ 108 . % A0 - )
2 * =N *
*_‘Q‘t *,\0.‘
8 %07 w0
% -2° . 08 oA
*,‘05 *_\\\
-0 N
a8 * 02 * % A8 * * gy
* 2 2 ®
Mt M
t -1t - t =l b oE—p — 4 -
° * ™ N *,w’ - *.«\7
N 2N
08 i
L ’ PRQPOSED PIPE 0
* +~“ALIGNMENT £
* *,W‘ *,\\3
% 87 AW * Ak * Ak
*,«\1 *,\1}
*,\\.\ *,«1/‘
A3 A AL
K = : % ° : 21 .
*,\\A *,\\9
"2 29
PLAN
20 20
15 stat-74950
63721
10 36?3923
N 40,860
5 ! <
0 $ SEA BED ELEVATION BASED E \:E
5 S / ON GEOPHYSICS SURVEY e — -5
-10 < SEABEDELEV.=05m / S L — —-10
15 7 SEABEDELEY. =1276m B NI N7 15
) SERARLAXAV AV ARKIKRIK g~
_ S D NI,
20 BEDROCK SURFACE BASED ON GG 7 AN CNENANY -20
GEOPHYSICS SURVEY I AR
25 NG 25
= IR R R A R R R 7Ry %
N Lz f//ff///}\///}\//> NINZNLNZNLNINININING I\ 4 35
' DO OGNS RO -
o R R S S S e T S R 4 o
NINTR //\//\//\\ \\/(\\/<\\/(\\/\ /‘A\//\//\/’ R B e —_———
-45 AR — s —— S I —_—————F —45
0 b_ e T T — -50
-55 == END OF HOLE|ELEV. =-54.5m —-55
60 <L END OF HOLE ELEV- =-60.09m PROPO EED PIPE e
PROFILE
LEGEND _ § _ _ 65
2|8 2le 5[5 8l 52 2l g8 814 814 g8 3k 28 213 88 3l 318 8l3
MBH13-2, TEST HOLE LOCATIONS |7 il b ki i ik i ki ik i ik ki ¢ liki i ki Tt
1+300 1+320 1+340 1+360 1+380 1+400 1+420 1+440 1+460 1+480 1+500 1+520 1+540 1+560 1+580 1+600 1+620
SCALE IN METRES
0 10 20 30 40 50 PROFILE
1:1000
NOTE: THIS DRAWING ILLUSTRATES SUPPORTING INFORMATION SPECIFIC TO A STANTEC REPORT AND MUST NOT BE USED FOR OTHER PURPOSES.
Reference: Job No.: 111700431 Client: Dwg. No.:
Scale: 1:1000 CAPITAL REGIONAL DISTRICT CORE AREA WASTEWATER
Date: - ~
D lAar13 S s TREATMENT PROGRAM TEST HOLE LOCATION PLAN AND PROFILE| 3-2
— VICTORIA HARBOUR, VICTORIA, BC
App'd By: CL

Stantec Consulting Ltd. © 2013




ptialRegionalDistrict\cad\Geotechnical\111700431 Fig 3-1, 3-2 & 3-2 R0.dwg PRINTED: Mar 14, 2013

R:\2011Stantec\111700431_Ca|

50

1
*—5

* A2
% Al

23 A8

(X % \

% AN

:f_"’/\., 0 _ g ) 720 _ w14

}
%=

M
* 2

*
23
. ' PROPQSED PIPE
L s ALIGNMENT o
* y o PROPOSED HDD
o ot 2 A® RECIEVING PIT
*,sb
e
/
PLAN
20 20
15 Y (\II 15
10 hi 2 RS %“ 10
g SEA BED ELEVATION BASED I T & ov
5 * ON-GEOPHYSICS-SURVEY Q &g [* 5
@ = A
0 § 7 v '?E 0
5 - SSERBEDELEV. <416 A ;> 4\,\}/{\\ — T s
M AN I
10 /<7/§ /\//\\//\\//\ A,//\,//\,/X,\\/\ & TOP OF BEDROCK -10
WWW (AN IR AN ANAKNAN AN BELQW EXISTING
-15 RERAKL G ,{}Z« \/,\'\//\'/ ,\'//\’ f\’\/f\’\/f’\/f’< ‘ - TOP OF BEDROCK R GROPND 18.36m -15
\ A e \/\/\\/\\/. / y WW?_—?
o I N I S N S P T BT DN 0
NNER RERRANANAN 2NN AN ANNANANNN / N END OF HOLE
25 END-OF HOLE BELOW EXISTING —-25
BELOW EXISTING GROUND 20.68m
30 ] GROUND 17.78m —30
-35 - BEDRQCK SURFACE BASED ON -35
w b ] GEOPHYSICS SURVEY - BEDROCK SURFACE BASEDON [ _,q4
B PROPOSED PIPE BOREHOLE DRILLING s
PROFILE
.50 —-50
55 «t= END OF HOLE ELEV. 3-54.5m —55
-60 —60
LEGEND —65
a[3 2|8 38 58 g2 35 5|2 3|3 58 RIR 88 8|2 8|2
MBH13-4,  TEST HOLE LOCATIONS ju i i 7 ik i 7|7 7|7 |7 7|7 |7 S 32
1+620 1+640 1+660 1+680 1+700 1+720 1+740 1+760 1+780 14800 14820 1+840 1+860 1+880 14800
SCALE IN METRES
10 20 30 40 50 PROFILE
1:1000
NOTE: THIS DRAWING ILLUSTRATES SUPPORTING INFORMATION SPECIFIC TO A STANTEC REPORT AND MUST NOT BE USED FOR OTHER PURPOSES.
Reference: Job No.: 111700431 Client: Dwg. No.:
Scale: 1:1000 CAPITAL REGIONAL DISTRICT CORE AREA WASTEWATER
Date: - ~
DoVl s S A TREATMENT PROGRAM TEST HOLE LOCATION PLAN AND PROFILE| 3-3
— VICTORIA HARBOUR, VICTORIA, BC
App'd By: CL

Stantec Consulting Ltd. © 2013




Geotechnical Data Report
Core Area Wastewater Treatment Program
Final

APPENDIX B

Borehole and Test Pit Logs

One Team. Infinite Solutions.



SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS

SOIL DESCRIPTION

Terminology describing common soil genesis:

Vegetation, roots and moss with organic matter and topsoil typically forming a mattress at

Rootmat the ground surface
Topsoil - mixture of soil and humus capable of supporting vegetative growth
Peat - mixture of visible and invisible fragments of decayed organic matter
Till - unstratified glacial deposit which may range from clay to boulders
Fill - material below the surface identified as placed by humans (excluding buried services)

Terminology describing soil structure:

Homogeneous - same color and consistency throughout
Desiccated - having visible signs of weathering by oxidization of clay minerals, shrinkage cracks, etc.

Fissured - having cracks, and hence a blocky structure

Varved - composed of regular alternating layers of silt and clay

Stratified - composed of alternating successions of different soil types, e.g. silt and sand
Layer - >75mm in thickness
Seam - 2 mm to 75 mm in thickness

Parting - <2 mm in thickness

Terminology describing soil types:
The classification of soil types are made on the basis of grain size and plasticity in accordance with the Unified Soll
Classification System (USCS) (ASTM D 2487 or D 2488). The classification excludes particles larger than 76 mm
(3 inches). The USCS provides a group symbol (e.g. SM) and group name (e.g. silty sand) for identification.

Terminology describing cobbles, boulders, and non-matrix materials (organic matter or debris):
Terminology describing materials outside the USCS, (e.g. particles larger than 76 mm, visible organic matter, and
construction debris) is based upon the proportion of these materials present:

Terminology describing compactness of cohesionless soils:

Trace, or occasional

Less than 10%

Some

10-20%

Frequent

>20%

The standard terminology to describe cohesionless soils includes compactness (formerly "relative density"), as determined
by the Standard Penetration Test N-Value (also known as N-Index) in accordance with ASTM D1586. A relationship
between compactness condition and N-Value is shown in the following table.

Compactness Condition SPT N-Value
Very Loose <4
Loose 4-10
Compact 10-30
Dense 30-50
Very Dense >50

Terminology describing consistency of cohesive soils:

The standard terminology to describe cohesive soils includes the consistency, which is based on undrained shear strength

as measured by in situ vane tests, penetrometer tests, or unconfined compression tests.

Consistency Undrained Shear Strength Approximate
kips/sq.ft. kPa SPT N-Value
Very Soft <0.25 <12.5 <2
Soft 0.25-0.5 12.5-25 2-4
Firm 0.5-1.0 25-50 4-8
Stiff 1.0-2.0 50 — 100 8-15
Very Stiff 20-4.0 100 - 200 15-30
Hard >4.0 >200 >30
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ROCK DESCRIPTION

Terminology describing rock quality:

RQD Rock Mass Quality
0-25 Very Poor Quality Very Severely Fractured Crushed
25-50 Poor Quality Severely Fractured Shattered or Very Blocky
50-75 Fair Quality Fractured Blocky
75-90 Good Quality Moderately Jointed Sound
90-100 Excellent Quality Intact Very Sound

The RQD denotes the percentage of intact and sound rock retrieved from a borehole of any orientation. All pieces of
intact and sound rock core equal to or greater than 100 mm (4 in.) long are summed and divided by the total length of the
core run. RQD determined in accordance with ASTM D6032.

Terminology describing rock with respect to discontinuity spacing:

Spacing (mm) Discontinuity Bedding, Laminations, Bands
> 6000 Extremely Wide -
2000-6000 Very Wide Very Thick
600-2000 Wide Thick
200-600 Moderate Medium
60-200 Close Thin
20-60 Very Close Very Thin
<20 Extremely Close Laminated
<6 - Thinly Laminated
Terminology describing rock strength:
Strength Classification Grade Unconfined Compressive Strength
(MPa)
Extremely Weak RO <1
Very Weak R1 1-5
Weak R2 5-25
Medium Strong R3 25-50
Strong R4 50 — 100
Very Strong R5 100 — 250
Extremely Strong R6 > 250
Terminology describing rock weathering:
Term Symbol Description
Fresh W1 No visible signs of rock weathering. Slight discolouration along major discontinuities
. Discoloration indicates weathering of rock on discontinuity surfaces. All the rock
Slightly w2 material may be discoloured.
Moderately W3 Less than half the rock is decomposed and/or disintegrated into soil.
Highly w4 More than half the rock is decomposed and/or disintegrated into soil.
All the rock material is decomposed and/or disintegrated into soil. The original mass
Completely W5 structure is still largely intact.
Residual Soil W6 All the rock converted to soil. Structure and fabric destroyed.

Solid Core Recovery (SCR):
Solid core recovery is defined as the cumulative length of all solid core in the core barrel divided by the length drilled and
is recorded as a percentage on a per run basis (i.e. length of core run excluding broken, crushed or rubble zones)

Fracture Index (Fl):

Fracture Index is defined as the number of naturally occurring fractures occurring per given length of core. The Fracture
Index is reported as a simple count of fractures.
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STRATA PLOT

Strata plots symbolize the soil or bedrock description. They are combinations of the following basic symbols. The
dimensions within the strata symbols are not indicative of the particle size, layer thickness, etc.

Vé 7 ’ “ o
R Z

Boulders Sand Silt Clay Organics Asphalt Concrete Fill Igneous Meta- Sedi-

Cobbles Bedrock morphic mentary
Gravel Bedrock Bedrock
SAMPLE TYPE WATER LEVEL MEASUREMENT
ss Split spoon sample (obtained by performing
the Standard Penetration Test) v measured in standpipe,
ST Shelby tube or thin wall tube piezometer, or well
Direct-Push sample (small diameter tube
DP .
sampler hydraulically advanced)
PS Piston sample )
BS Bulk sample z inferred
HQ, NQ, BQ, etc. Core samples gbtalned W|th the. use of
standard size diamond coring bits.
RECOVERY

For soil samples, the recovery is recorded as the length of the soil sample recovered. For rock core, recovery (or total
core recovery - TCR) is defined as the total cumulative length of all core recovered in the core barrel divided by the length
drilled and is recorded as a percentage on a per run basis.

N-VALUE

Numbers in this column are the field results of the Standard Penetration Test: the number of blows of a 140 pound (64 kg)
hammer falling 30 inches (762 mm), required to drive a 2 inch (50.8 mm) O.D. split spoon sampler one foot (305 mm) into
the soil. In accordance with ASTM D1586, the N-value equals the sum of the number of blows (N) required to drive the
sampler over the interval of 6 to 18 in. (152 to 457 mm). However, the number of blows (N) required to drive the sampler
over the interval of 12 to 24 in. (305 to 610 mm) may be reported if this value is lower. For split spoon samples where
insufficient penetration was achieved and N-values cannot be presented, the total number of blows are reported over
sampler penetration in millimeters (e.g., 50/75).

DYNAMIC CONE PENETRATION TEST (DCPT)

Dynamic cone penetration tests are performed using a standard 60 degree apex cone connected to A size drill rods with
the same standard fall height and weight as the Standard Penetration Test. The DCPT value is the number of blows of the
hammer required to drive the cone one foot (305 mm) into the soil. The DCPT is used as a probe to assess soil variability.

OTHER TESTS
S Sieve analysis T Single packer permeability test; test
H Hydrometer ana|ysis interval from depth shown to bottom
o of borehole
k Laboratory permeability -
4 Unit v.vglght - - - Double packer permeability test; test
Gs | Specific gravity of soil particles interval as indicated

CD | Consolidated drained triaxial 1
cuU Consolidated undrained triaxial with pore pressure

measurements Falling head permeability test using
UU | Unconsolidated undrained triaxial casing
DS | Direct Shear
C Consolidation Falling head permeability test using
Q. | Unconfined compression well point or piezometer

Point Load Index (I, on Borehole Record equals
Iy 1,(50) in which the index is corrected to a reference

diameter of 50 mm)
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BOREHOLE RECORD BH12-01
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING __ 5363184
LOCATION _McLoughlin Point, Esquimalt, B.C. ELEVATION _~65m  EASTING __ 470559
DRILLING DATE _Dec 18, 2012 DRILLING CO. _Mud Bay Drillin DRILLING METHOD __Mud Rotary/Rock Corin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
g e e
E o g o '&J s 501|<Pa 100|kPa 150|kPa 200|kPa e
s w | W S5 l l I | I
E |20 SOIL DESCRIPTION a|lo|lFE= —
=25 S|Z2|louw|l W W M e,
o o) ~ 2 e} E F——O——1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90| 0
1 FILL - 150mm brown silty Sand, some organics over R R B EEREY R s o
] brown silty gravelly Sand, loose o 5
] GSIT-1 =
JrFL g
] -4
] SPT1-2 z_ 6
E / Light brown SILT and CLAY, trace sand partings, i 8
] % very stiff E
3 / E— 10
jcH % ><SP"[ 1-3] 29 =
F % - 12
1 U/ - 14
BRIV Light b ilt 1ly SAND, t E
] 1.H ight brown silty gravelly compac P14l 13 e
-] ] SPT refusal at 4.8m; 50 blows for 125mm E_
1 Moderately jointed, medium strong to strong, slightly o
1 [F=] weathered, grey GRANODIORITE =18
| ¢ 18R 3
1 |—J] TCR=100% SCR=97% RQD =90% cal 1 =20
1 =22
] End of Borehole at 7.0m 3
] =24
E =26
1 28
F = 30
5 =32
E - 34
1 - 36
E - 38
12 5_40
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby:  CG/RI
S ST - Shelby Tub PT - Piston Tube CC - Continuous Core Reviewed by: BH @ Stantec
S . .
Backfill Type: . Bentonite 24 Sloughed @Drlll Cuttings ESand Date: Jan 4, 2013
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BOREHOLE RECORD BH12-02
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING __ 5363159
LOCATION _McLoughlin Point, Esquimalt, B.C. ELEVATION _~51m  EASTING _ 470573
DRILLING DATE _Dec 13,2012 DRILLING CO. _Mud Bay Drillin DRILLING METHOD __Mud Rotary/Rock Corin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
. 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
E Q v | Ee 50kPa 100kPa 150kPa  200kPa | E
T |Qs w | Wl sK T T T 1 T
E |20 SOIL DESCRIPTION a|lo|lFE= =
o |> S|Z2|louw|l W W M o
o o) ~ 2 e} E F——O——1  Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90| 0
] 2 / \FILL - 75mm grey Sand and Gravel, trace silt [XGS[P2-T] 24 Ho 2NN EREEY EEEES RN EES o 3
- / Light brown mottled SILT and CLAY, trace sand, o 2
] % very stiff E
] % - 4
% SPT2-2| 24 P
. % - 8
. % =10
E / ><SPT 2-3| 28 -
E / - 12
JcH % 3
E / -Stiff below - 14
] % ><SP"[ 24| 33 — 16
1 % - 18
- 6 / 3
] / =20
1 / -grey, some sand below ><SPT 2.5] 40 E
] % =22
] / " 24
J /| -SPT refusal at 7.6m; 50 blows for 25mm; no 5
] —J\recovery [ E 26
E E Moderately jointed, medium strong to strong, slightly o
AR weathered, grey GRANODIORITE E
17— TCR=100% SCR=100% RQD =90% cq =28
1 =30
3 End of Borehole at 9.3m =
] =32
E - 34
] 36
E - 38
12 5_40
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby:  CG/RI
o . ST - Shelby Tub PT - Piston Tube CC - Continuous Core Reviewed by: BH @ Stantec
chzl?flﬁf'l?;pe' .Bentonite '_' Sloughed @Drill Cuttings ESand Date: Jand. 2013
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BOREHOLE RECORD BH12-03
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING 5363157
LOCATION _McLoughlin Point, Esquimalt, B.C. ELEVATION _~50m  EASTING __ 470585
DRILLING DATE _Dec 13,2012 DRILLING CO. _Mud Bay Drillin, DRILLING METHOD __Mud Rotary/Rock Corin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S Q) =
Sle Q w | U 50kPa 100kPa 150kPa 200kPa | £
& | > w | W5 l l I | I
= o SOIL DESCRIPTION a|lo|FE= =
n 219 >|S|ow| WY W N &
o o) = 2 OE| F—9— WMoisture Content & Atterberg Limits a
N = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90| 0
] F / \FILL - 75mm grey Sand and Gravel, trace silt [XGSI3-1 EEES EEEES EEEEY EEEEY EEE s 5
] % Light brown SILT and CLAY, trace sand, very stiff o 2
] % - 4
E Z " 6
] % X
87 10
] é - 12
% - 14
] % fsp13-2| 41 " 16
_ - Z -grey below, stiff ;: "
E % =20
] / ><SPT 33| 38 3
5 % =22
| % =24
E Z ><SP"[ 3-4| 43 = 26
; % - 28
E % =30
iU fsp1i3-5| 38 3
| % =32
; % - 34
Grey sandy SILT, some clay trace gravel, stiff ;_
; y sandy y trace gr fsp13-6| 13 " 36
E - 38
-12 5_40
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby:  CG/RI
ST - Shelby Tube PT - Piston Tube CC - Continuous Core Reviewed by: @ Sta t
; o y: BH
gffl?flﬁft%,pe; . Bentonite ')"_' Sloughed @Drill Cuttings ESand Date: Jan 4, 2013 n ec




BOREHOLE RECORD
CLIENT ___CAPITAL REGIONAL DISTRICT

BH12-03 cont'd
PROJECT No. 111700431

= Sloughed

Piezometer )
Backfill Type: . Bentonite

Sample Type: GS - Grab Sample SPT - Standard Penetration Test
ST - Shelby Tube PT - Piston Tube

CC - Continuous Core

@ Drill Cuttings E Sand

Logged by:

CG/RI

e | 5 Stantec

Date: Jan 4, 2013

PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING __ 5363157
LOCATION __McL lin Point, Esquimalt, B. ELEVATION _~30m  EASTING __ 470585
DRILLING DATE _Dec 13,2012 DRILLING CO. _Mud Bay Drillin, DRILLING METHOD __Mud Rotary/Rock Corin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S Q) =
;:, o g o '&J s 5011<Pa 100|kPa 150|kPa 200|kPa e
& | > w | W S5 l l I | I
— ) SOIL DESCRIPTION a|lolE= =
n 29 >|S|ow| WY W N &
a o} = 2 e} E F——O——1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90 40

h Grey sandy SILT, some clay trace gravel, stiff ><SPT 37| 14 R R R BN B s o

IML E

E =42
—13 -
L] =44
14 SPTI3-8| 15 " 46
B . - 48

1 [ Very severely fractured to fractured, medium strong o
B 15‘: BRF— to strong, slightly weathered, grey GRANODIORITE |lcc| 1 E 50
| { F\TCR=100% _SCR=97% RQD=75% _ | 3
| 16—: BR ] CC| 2 ;_ 52

1 \TCR=100% SCR=85% RQD=17% / ;_

" ] End of Borehole at 16.2m E_ 54
17 E— 56

] 58
18 -

] = 60
19 ;— 62
E— z— 64
20 = 66

] - 68
21 _: =
L =70
[22- =72
=
23 3

] o 76

] - 78
—24— E_

1 " 80
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BOREHOLE RECORD BH12-04
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING __ 5363113
LOCATION _McLoughlin Point, Esquimalt, B.C. ELEVATION _~43m  EASTING _ 470588
DRILLING DATE _Dec 16, 2012 DRILLING CO. _Mud Bay Drillin DRILLING METHOD __Mud Rotary/Rock Corin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
E Q r | YR 50kPa 100kPa 150kPa  200kPa | E
T |Qs w | Wl sK T T T 1 T
E |20 SOIL DESCRIPTION a|lo|lFE= =
a |D S|Z2|louw|l W W M &
o o) ~ 2 e} E F——O——1  Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90| 0
1 FILL - 75mm grey Sand and Gravel, trace silt over GS[4-1 RS EREEE EEEEY EEEES R s 3
] grey Sand, some gravel, trace silt o 5
JFL 3
] - 4
. -gravelly below =
1T, gy - - SPT4-2 E
B / \Dark brown clayey SILT, some organics (Topsoil) SPH2Al 36 =6
] / Light brown grey SILT and CLAY, trace sand, stiff 3
- % to very stiff - 8
. % =10
N7 Nsp1a-3| 20 3
F % - 12
E / -firm to stiff below o
len/ Nsp1as| 36 - 16
| 7
E % -grey =20
] / ><SPT 45| 38 3
] % =22
] % - 24
g // -SPT refusal at 8.0m; 50 blows for 50mm SP14-6| 34 i 2
E E Very severely fractured to severely fractured, o
1 [ medium strong to strong, slightly weathered, grey o 28
1BR |~ GRANODIORITE cal 1 =
4 [ TCR=100% SCR=95.0% RQD=38% £
1 =30
IS TCR=#4% SCR=75%__RQD=0% ___ [~ g
1 3 =32
IBRE—| TCR=95% SCR=80% RQD=37% cal 3 : “
1 = = 36
IBR[— CC| 4 o
4 [ TCR=100% SCR=98%  RQD =28% - 38
—12—: End of Borehole at 11.8m B RN R ;_
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby:  CG/RI
o ST - Shelby T'ub PT - Piston Tube 'CC - C'ontmuous Core Reviewed by: BH g ﬁ Stantec
Backfill Type: . Bentonite 24 Sloughed @Drlll Cuttings ESand Date: Jan 4, 2013




BOREHOLE RECORD BH12-05
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING __ 5363080
LOCATION _McLoughlin Point, Esquimalt, B. ELEVATION _~42m  EASTING _ 470597
DRILLING DATE _Dec 18, 2012 DRILLING CO. _Mud Bay Drillin DRILLING METHOD __Mud Rotary/Rock Corin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
g e E
E o g % '&J s 5011I<Pa 100I|kPa 150IkPa ZOOIkPa E
E 2|5 SOIL DESCRIPTION a2t =
a |29 > |ZS|ow| W W ]
o o) ~ 2 e} E F——O——1  Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90| 0
] FILL - 75mm grey Sand and Gravel, trace silt over GS[5-1 EEES EEEES EREES EEEEN R =
| ] brown gravelly Sand, some silt o 5
JFL -
-1 E
] = 4
| ] -trace black silty Topsoil below (reworked) =
E 7 Light brown SILT and CLAY, trace sand partings, SPT5-2| 23 6
-2 / very stiff =
1CH E
R % = 8
-3 A— =10
1 P 15 Light brown SILT and GRAVEL, some clay and ><SPT 5.3 E
- dam )DIC sand, compact 5 12
] o =
-4 1q(b 3
] Bedrock encountered at 4.1m. Refer to Rock Log for =14
- continuation of rock description =
- 5 E_ 16
- ;— 18
BE =20
] =22
NE =
] =24
-8 - 26
E— z— 28
o 3 3
] =30
5 =32
-10 -
- - 34
11 - 36
B - 38
12 3 HHEHIEEE 5_40
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby:  CG/RI
S ST - Shelby Tub PT - Piston Tube CC - Continuous Core Reviewed by: BH @ Stantec
NS . .
Backfill Type: . Bentonite 24 Sloughed @Drlll Cuttings ESand Date: Jan 4, 2013




9% Stantec BOREHOLE RECORD BH12-05

PROJECT. Core Area Wastewater Treatment Program PROJECT No. 111700431
CLIENT CAPITAL REGIONAL DISTRICT DATUM Geodetic NORTHING 5363080
LOCATION __McLoughlin Point ELEVATION _ 4.2m EASTING 470597
DRILLING DATE _12/18/2012 to DRILLING CO. _ Mud Bay Drilling DRILLING METHOD Mud
— G |4 "IBROKEN CORE  &| FX-FRAGTURE CONT-CONTACT RZ-BROKEN CORE/ UN-UNDULATING CL-CLEAN
S Z |5 MCRUSHED CORE  Z| J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED
== = | o |2 MMISSING CORE _ 3 CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED w o
= % Q | L |7 PINFERRED FAULT | N-VEN FOL-FOLIATION ~ ST-STEPPED R-ROUGH IN-FILLED 3 S
== LITHOLOGICAL DESCRIPTION s o |2 Te DISCONTINUITY DATA < = E
o [ z ;
2 <y P £ g
o Elg|Q|Jom | o | RAD. §8 2 é 2|52 28% | 5| s TYPE AND SURFACE = =|o
7 = E CORE %|CORE % % E H:J ,a = u;J = (] S| 5|5 DESCRIPTION T o
<| = w —
L, |2 R woeg |222F 3988 883
C 1 ] 3
o ]
- Bedrock encountered at 4.1 m. Refer to :
- Soil Log for overburden description. 3
-4 4o :
-] Fractured to moderately jointed, slightly | ~ 3
F to moderately weathered, weak to V E
[ ] 3 = E
||| rong greenish grey ALTERED S CIER R FRTTY %
C ] ro/ E
- 5 - Sulphide mineralization observedon  |' | 3
- fracture surfaces D 3
] M g
-] ! E
s . N =
] KRN 3
L 6 ] | g 93| 2| J-UNRPC 61 E
- ] N E
] ,\ ; 3
| . | ;
- N E
- R 3
[ 5 ] | o 913 |3 |J-UNRCC 46 3
- ] N E
] K 3
- H m g
E E L, 3 3(3]4|1-0NRIN 53 3
] oz 3
-8, N 2
- Intact, fresh, strong, greenish grey | N 3
- ALTERED GRANODIORITE VA E
-] [ E
F N O 3|3 | 2| I-UNRPC 71 E
C 9] 4 Z 3
[ ] | E
] N E
- ¥ g
T ] | 3
N E
| | L v E
- 10} Vo 13| 1 |J-UNRCL 79 3
[ ] o= E
I Y
F End of Borehole BH12-05 at 10.49 m E
12 3
STANTEC RMR METHOD BOREHOLE /18713 2:50:28 PM




BOREHOLE RECORD BH12-06
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING __ 5363083
LOCATION __Mcloughlin Point, Esquimalt, B. ELEVATION _~3.1m  EASTING __ 470627
DRILLING DATE _Dec 17, 2012 DRILLING CO. _Mud Bay Drillin, DRILLING METHOD __Mud Rotary/Rock Corit
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
. 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
£ o e =
E o= 5 '&J s SOlera 100I|kPa 150IkPa 200=kPa E
E 2|5 SOIL DESCRIPTION a2t =
a |29 > |ZS|ow| W W I ]
o o) ~ 2 e} E F——O——1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90 0
1 FILL - 75mm grey Sand and Gravel, trace silt over GS[6-1 A EEEES EEEEN EEEEN R IR I I I
| ] grey silty sandy Gravel o 5
1rL -
| 1 — c
] -4
- -SPT refusal at 1.7m; 50 blows for 150mm PTG ;—
[, E Bedrock encountered at 1.7m. Refer to Rock Log for =6
] continuation of rock description =
- -8
10
i
-4 3
| - 14
- 5 E_ 16
E— z— 18
-6 =20
] =22
-7 3
] ;— 24
e = 26
E— z— 28
-9 - E_
] =30
5 =32
I =34
11 - 36
B - 38
12 i 3 ©
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby:  CG/RI
ST - Shelby Tube PT - Piston Tube CC - Continuous Core . ?
R d by:
Piezometer . Bentonite 23 Sloughed @Drill Cuttings ESand e ﬁ Stantec
Backfill Type: fava Date: Jan 4, 2013




J% Stantec

BOREHOLE RECORD

BH12-06

PROJECT. Core Area Wastewater Treatment Program PROJECT No. 111700431
CLIENT CAPITAL REGIONAL DISTRICT DATUM Geodetic NORTHING 5363083
LOCATION __McLoughlin Point ELEVATION__ 3.1m EASTING 470627
DRILLING DATE 12/17/2012 to DRILLING CO. _ Mud Bay Drilling DRILLING METHOD Mud
— G |4 "IBROKEN CORE  &| FX-FRAGTURE CONT-CONTACT RZ-BROKEN CORE/ UN-UNDULATING CL-CLEAN
S Z |5 MCRUSHED CORE  Z| J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED
== = | o |2 MMISSING CORE 3 CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED w 2
= % Q | L |7 PINFERRED FAULT | N-VEN FOL-FOLIATION ~ ST-STEPPED R-ROUGH IN-FILLED 3 nl|l &=
= E LITHOLOGICAL DESCRIPTION i ¢ e wr < ) DISCONTINUITY DATA ; = I
tle <l P 52 | 5By | B |twe e |glE
ol @ | 2| & | ToTAL | sop | Rap. | §3 | 3&2 | E2|E5% 02: Ila
w = | | S |CORE%|CORE%| % 20 |z | 52 [a3< 5| 5| & TYPE AND SURFACE =
n <§t T Eg 5 g |5 DESCRIPTION o (@]
T ||
o | 3.1 P| 0 |g3eg|3898 | 8898|228 |TRLE 5992 853 - 0 |
F 2]
F »
-1 Bedrock encountered at 1.7 m. Refer to E 3
F Soil Log for overburden description. E
F F 5
Severely to very severely fractured, N f 6 f
- 2 slightly to moderately weathered, 4 E_
- medium strong, grey GRANODIORITE [ | o SRR AN 48 E 7
- - Iron staining observed on fracture , % J-UN,R,CL E
I surfaces | - E S
] < m E 9 3
] /47 S 153 | 1 | J-UNRCL 50 E
3] vVl R 103
C ] Intact, slightly weathered, medium | N 7117
- ] strong, grey GRANODIORITE VA E ’ 2?
I | E <3
] N E ]
- 4 = E o 213|1|J-UNRCL 76 E 133
F N NE
- / E 3
- v, E 15
o \>\ 16
- . ¥
- /e E ]
- Ve 13| 1]3-uNRCL 76 183
F ; o
- 6 vV e
6] | 20
L 132 A E
[ ] Severely fractured to intact, slightly S 213
C ] weathered, medium strong, grey V TE
= u <t E E
-] GRANODIORITE 2o 000 |6 |23 2 | 1-UN.R.PC 47 E
-7 ] - Andesite dykes observed S| & 23
- \ E
] N £ 243
= Y 25
] [ e
- N 26
- 8 ] VA e E
] | g o® |3 |2-3|1-2| J-UN,R,PC 63 273
I S e
- . / %28;
- | e
F ] N E 293
[ 9 / E 3
F N 30
T ] S =
- ] / 313
-] \ © E 3
] \‘ 9 6@ | 3 |2-3|1-2| J-UN,R,PC 76 32
10 v 33
S EYY ) 34
] End of Borehole BH12-06 at 10.52 m 35
11 36
-] 57
. 35
12 ] 303
- 40
STANTEC RMR METHOD BOREHOLE 3/18/13_ 2:50:28 PM




BOREHOLE RECORD BH12-07
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING __ 5363129
LOCATION _ McL lin Point, Esquimalt, B. ELEVATION _~45m  EASTING _ 470603
DRILLING DATE _Dec 16, 2012 DRILLING CO. _Mud Bay Drillin DRILLING METHOD __Mud Rotary/Rock Corin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S < =
E o g o '&J s 501|<Pa 100|kPa 150|kPa 200|kPa R
S w | W5 l l I | I
E |25 SOIL DESCRIPTION a|lolFE= =
n 219 > |S|ow| WY v N i
a o) = 2 e} E F——O——1  Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90| 0
FILL - 75mm grey Sand and Gravel, trace silt over GSI7-1 R SRR E = o
| ] brown gravelly Sand, some silt E 5
JFL E
-1 E
] - 4
0 1P y \Dark brown clayey SILT, some organics (Topsoil)  , SET;;A ‘31‘71 i 6
- 2 / Grey mottled SILT and CLAY, trace sand and . o
/ organics, very stiff o 8
- % -without organics below o
-3 / =10
B % -brown below, stiff SPT7-3| 34 -
I/ - 12
- 4 _: / ;—
5 % - 14
] % SPT|7-4 | 36 =16
- 5 - / C
- % - 18
| 6 1 -gre 3
h / SPT|7-5| 39 =
] / =22
7 _: / ;_
% - 24
P Z SPTI7-6| 39 26
e % - 28
] / =30
| / SPT|7-7| 33 =
5 / =32
10 / E_
ERZ -4
_11_: Grey sanQy SILT, some gravel to gravelly, trace clay, |isp717.g o 36
E firm to stiff =
L ML 3
] c 38
—12 -SPT refusal at 12.3m; 50 blows for 100mm SEEN EEREY EERSURE RN RESEY EREE] ERRRN ERES 5_40
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby:  CG/RI
S ST - Shelby Tub PT - Piston Tube CC - Continuous Core Reviewed by: BH @ Stantec
S . .
Backfill Type: . Bentonite 24 Sloughed @Drlll Cuttings ESand Date: Jan 4, 2013




BOREHOLE RECORD BH12-07 cont'd
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING 5363129
LOCATION _McLoughlin Point, Esquimalt, B. ELEVATION _~45m  EASTING __ 470603
DRILLING DATE _Dec 16, 2012 DRILLING CO. _Mud Bay Drillin, DRILLING METHOD __Mud Rotary/Rock Corin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S Q) =
=lo 2 x MR 501|I<Pa 100IIkPa 150IkPa 200=kPa =
E |25 SOIL DESCRIPTION Hlao|RPE =
a |29 > |ZS|ow| W W ]
a o = 2 O E F——©—-1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 580 60 70 80 90| 40

1 [ Severely fractured, medium strong to strong, slightly P79 SRR, IERRRRERR ERREI EERRI1-

- 1 [ weathered, grey GRANODIORITE E .

| 13 3BR[ o
133°%—~ TCR=83% SCR=85% RQD=30% cCl 1 =

T " 44

] End of Borehole at 13.7m =
14 = 46
B - 48
15 3

] =50

] - 52
- 16 E
I - 54
17 E— 56

] - 58
18 -

] = 60
19 3 62
E— z— 64
— 20—: z_ 66

] - 68
21 _: =
L =70
22 =72
e =74
23 3

] o 76

] - 78
—24— E_

. o M S O C 80
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby:  CG/RI
S ST - Shelby Tub PT - Piston Tube CC - Continuous Core Reviewed by: BH @ Stantec
NS . .
Backfill Type: . Bentonite 24 Sloughed @ Drill Cuttings ESand Date: Jan 4, 2013
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BOREHOLE RECORD BH12-08
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING 5363159
LOCATION _McLoughlin Point, Esquimalt, B.C. ELEVATION _~50m  EASTING __ 470613
DRILLING DATE _Dec 17,2012 DRILLING CO. _Mud Bay Drillin DRILLING METHOD __Mud Rotary/Rock Corin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S Q) =
=lo 2 x| BS 50kPa 100kPa 150kPa 200kPa | £
s w | W S5 l l I | I
E |20 SOIL DESCRIPTION a|lo|lFE= =
o S| S|om| W W Q.
a o = 2 O E F——©—-1  Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90| 0
1 FILL - 75mm grey Sand and Gravel, trace silt over GS[R-1 1R R SRR E = o
] light brown gravelly silty Sand o )
FL E_
] - 4
] Grey mottled SILT AND CLAY, trace gravel and E_
] 7 y mot : grav SPTI8-2| 22 " 6
3 / sand partings, very stiff o
N7 X
E / -trace organics below 3
] / =10
] / ><SPT 83| 32 3
] % - 12
icH / -brown, without organics, stiff belo E_
E % ut org W ><SPT 8-4| 33 - 16
; % - 18
6 % =20
{ [ ey, firmbelow fsp1is-s| 33 3
] % =22
] Z - 24
] lspk-6al 34 " 26
E Grey sandy clayey SILT, trace gravel, firm PIRGB 16 E
] ML :—
3 =28
1 [ Moderately jointed, medium strong, slightly =
1 [ weathered, grey GRANITIC ROCK - 30
IBRE— TCR=100% SCR=100% RQD=81% cql 532
B End of Borehole at 10.3m ;‘ 34
E =36
E - 38
12 5_40
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby:  CG/RI
ST - Shelby Tube PT - Piston Tube CC - Continuous Core Reviewed by: BH @ Stantec
Piezometer S . . :
Backfill Type: . Bentonite '_ Sloughed @Drlll Cuttings ESand Date: Jan 4, 2013




BOREHOLE RECORD BH12-09
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING __ 5363182
LOCATION __Mcloughlin Point, Esquimalt, B. ELEVATION _~52m  EASTING __ 470621
DRILLING DATE _Dec 152012 DRILLING CO. _Mud Bay Dirillin, DRILLING METHOD __Mud Rotary/Rock Corin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
£ o e =
E o= 5 '&J s 5011I<Pa 100I|kPa 150IkPa ZOOIkPa E
E 2|5 SOIL DESCRIPTION a2t =
Q. 217 S|S|ow| W W M e,
o o) ~ 2 e} E F——O——1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90 0
] FILL - brown gravelly sandy Silt, some clay S EEEEY EEREY EREEY EERES EREEES EEEEN EEEEN EEREE I =
- = 2
1FL 3
- 1 — c
] = 4
I -SPT refusal at 1.6m; 50 blows for 75mm E
%P 1L . | 16 E
. Bedrock encountered at 1.6m. Refer to Rock Log for c 6
- 2 E continuation of rock description E
I - 8
10
i
- 4 3
; - 14
- 5 E_ 16
E— z— 18
BE =20
] =22
-7 3
] =24
e = 26
E— z— 28
-9 - E_
] =30
5 =32
I =34
11 - 36
B - 38
12 i 3 ©
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby:  CG/RI
S ST - Shelby Tub PT - Piston Tube CC - Continuous Core Reviewed by: BH @ Stantec
NS . .
Backfill Type: . Bentonite {g4 Sloughed @Drlll Cuttings ESand Date: Jan 4, 2013




J% Stantec

BOREHOLE RECORD

BH12-09

PROJECT. Core Area Wastewater Treatment Program PROJECT No. 111700431
CLIENT CAPITAL REGIONAL DISTRICT DATUM Geodetic NORTHING 5363182
LOCATION __McLoughlin Point ELEVATION__ 5.2m EASTING 470621
DRILLING DATE 12/15/2012 to DRILLING CO. _ Mud Bay Drilling DRILLING METHOD Mud
— G |4 "IBROKEN CORE  &| FX-FRAGTURE CONT-CONTACT RZ-BROKEN CORE/ UN-UNDULATING CL-CLEAN
S Z |5 MCRUSHED CORE  Z| J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED
== = | o |2 MMISSING CORE 3 CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED w 2
= % Q | L |7 PINFERRED FAULT | N-VEN FOL-FOLIATION ~ ST-STEPPED R-ROUGH IN-FILLED 3 nl|l &=
= E LITHOLOGICAL DESCRIPTION i ¢ e wr < ) DISCONTINUITY DATA < = z
o Z 5 z ;
wlg w2 52 | 565 | I8 |Zuwg 2 i)
al|y @ | J| O | TOTAL | soLD | RQD. | b3 | 8@ | ES [35x% < Ll a
w = | &| = |CORE%|CORE®%| % 22 |2z | 52 |a8<| 5| 5| = TYPE AND SURFACE = =
n <§t T Eg 5 g |5 DESCRIPTION o (@]

T |
jo p = ® 2 s E?g? gggg EOE
F 2
- Bedrock encountered at 1.6 m. Refer to 43
- Soil Log for overburden description. E 5 3
- e : 6
P Severely fractured to intact, slightly | N E
B weathered, strong to very strong, grey [,/ E 7 3
C ] GRANODIORITE = E 5 2
- ] - Iron staining observed on fracture R 1| J-UN.R CL 62 2
- surfaces Y XE
- N E
B L F10]
F N 113
- r/ E 3
] VT 12
F ] \‘ O 1 | J-UN,RCL 76 e
- 4 L ~ 13
F . E 143
- I 15
- [ E
L] N E 163
- 5] [ e
] 1| e 17
- NERE) 1 | J-UN,R,CL 69 E ]
- aka - 16
L | e
] N 193
[ 5 ] r s e
[ ° ] Y  20]
- & 1]
- \ E
[ ] | TVE
- N 223
- - ] r 1 | J-UN,R.CL 52 P
-7 \/‘ 2 233
F L 24
. V E 3
[ ] I E 25
- N e
g ] I 26
- ° [ E
[ ] N 27
-] [ /4 ¥ E 3
- \ 2 | J-UN.R,PC 61 E o
- ] AR 28
-] N E ]
o % =3
- 9 E
S . 303
- Severely fractured, highly weathered, N 4 25 nE
- very weak to weak, grey V8 E ]
B GRANODIORITE N - E 32
10 - Iron staining observed on fracture F,ol© 2 | 1-uN.R PC 47 :33%
] surfaces Ve E
- b 343
I ’\ / E
I [ E 35
C ] N e
11 N = 363
T ] 1 Q 2 | J-UN,R.PC 61 E 3
B N E373
. [/ E
. Y - 35
B ‘ FE

STAN

C RMR METHOD BOREHOLE 3/18/13 " 2:50:29 PM



J% Stantec

BOREHOLE RECORD

BH12-09

PROJECT. Core Area Wastewater Treatment Program PROJECT No. 111700431
CLIENT CAPITAL REGIONAL DISTRICT DATUM Geodetic NORTHING 5363182
LOCATION __McLoughlin Point ELEVATION _ 5.2m EASTING 470621
DRILLING DATE 12/15/2012 to DRILLING CO. _ Mud Bay Drilling DRILLING METHOD Mud
— G |4 "IBROKEN CORE  &| FX-FRAGTURE CONT-CONTACT RZ-BROKEN CORE/ UN-UNDULATING CL-CLEAN
S Z |5 MCRUSHED CORE  Z| J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED
tl= = | o |2 MMISSING CORE 3 CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED w 2
= % Q | L |7 PINFERRED FAULT | N-VEN FOL-FOLIATION ~ ST-STEPPED R-ROUGH IN-FILLED 3 nl|l &=
= E LITHOLOGICAL DESCRIPTION i ¢ e wr ) DISCONTINUITY DATA ; = I
i Z L2 ¢ |glk
e ﬁ Elgz G | Jom | soun | ngo 93 £2 |2 %g s|s| s TYPE AND SURFACE = = &
7 E: E CORE %|CORE % % EHEJ ugJ Eo S| 5] S DESCRIPTION T o
52 IR wowg 5822 535
F ] Severely fractured, highly weathered, | ~ I E 3
- very weak to weak, grey Ve 414
- GRANODIORITE o 33| 2| I-UNRPC 67 e
B 1 .. N ~ 42
o - Iron staining observed on fracture F, E "
13-} . B E
e surfaces (continued...) | F 43
C ] N =
O . 44
-] Moderately jointed to intact, slightly | N E
L weathered to fresh, medium strong to VA :45:
ym strong, greenish grey ALTERED N E 463
[ ] o E -
-] GRANODIORITE . r/4 o 32| 2| J-UNRPC 67 E
[ ] - Frequent microdefects/veins bl E 47
-] N E ]
] Lo 483
- \ E
15 N 493
[ ] K 50
I | E 3
- Mo E 51
| i 7z - E 3
7 313 2 J-UN,R, PC 71 E 3
N e 52
16 N E 3
B i | e
I N 54
- F/ E
F ] = 551
- ] N 1]3]2]J-UNRPC 74 E
-7 . 3 -
-] I E 3
} E L > ) 5:572
L] \ ‘\ 6 15/ 3| 2 | J-UN,R,PC 42 E 58
] Nk
- 18] e 597
L] [ E 603
C ] N E 3
B r/-4 9 E 61
- ‘lo 313|2]|7I-UNRPC 2 ;61;
B N o~ E E
- N 62
19 rsd =
E Y 63
F ] A
-] A 1{3]2]s-uNrePc 74 643
[ Juae & o]
[ 50 End of Borehole BH12-09 at 19.81 m E 3
] 66
- 673
F 65
e 60
. 70
- 713
[ oo ] ;72%
- 73
F 743
e =
23 =
] 763
- 773
o 783
) 79
B 80
STANTEC RMR METHOD BOREHOLE /18713 2:50:20 PM
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BOREHOLE RECORD BH12-10
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING __ 5363189
LOCATION _McLoughlin Point, Esquimalt, B.C. ELEVATION _~52m  EASTING __ 470601
DRILLING DATE _Dec 14, 2012 DRILLING CO. _Mud Bay Drillin, DRILLING METHOD __Mud Rotary/Rock Corin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
g e E
E o g o '&J s 501|<Pa 100|kPa 150|kPa 200|kPa RS
s w | W S5 l l I | I
E |25 SOIL DESCRIPTION a|lolE= —
o S| S|om| W W Q.
o o) ~ 2 e} E F——O——1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90 0
1 FILL - 75mm grey Sand and Gravel, trace silt over GS[I0-1 23 o R SRR E = o
] light brown clayey Silt, trace sand, stiff E 5
JFL 3
] - 4
E 1P 7 \Dark brown clayey SILT, some organics (Topsoil) Sg]g}; ) z— 6
. / Light brown SILT and CLAY, trace sand, gravel and ~i ;‘
3 % organics, very stiff -8
3 % . . - 10
] / -without gravel and organics below ><SPTIO-3 26 3
F % - 12
Icn Z 5104 34 - 16
| 7
hE % . =20
1 / -firm to stiff below ><SPTIO-5 36 o
] % =22
] % - 24
] / lspio-s| 16 " 26
E Grey sandy clayey SILT, trace gravel, firm o
_: ML z_ 28
E . =30
] |1 Grey silty SAND, some clay, trace gravel, compact ><SPTIO-7 13 E
1 i =32
4sMI1 =
E : - 34
] .117.1 -SPT refusal at 10.8m; 50blows for 150mm PIOR T ;—
- 5 Fractured, medium strong to strong, slightly =36
1 [ weathered, grecy GRANODIORITE =
IBR [ E
1 [ TCR=100% SCR=90% RQD=73% CcC| 1 o 38
-12 — 540
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Logged by:  CG/RI
S ST - Shelby Tub PT - Piston Tube CC - Continuous Core Reviewed by: BH @ Stantec
S . .
Backfill Type: . Bentonite S Sloughed @Drlll Cuttings ESand Date: Jan 4, 2013




BOREHOLE RECORD

BH12-10 contd

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING 5363189
LOCATION _McLoughlin Point, Esquimalt, B. ELEVATION _~52m  EASTING __ 470601
DRILLING DATE _Dec 14, 2012 DRILLING CO. _Mud Bay Drillin DRILLING METHOD __Mud Rotary/Rock Corin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S Q) =
= o % . x g:g S 501||<Pa 100I|kPa 150IkPa 200=kPa s
= |© SOIL DESCRIPTION M =
a |D ‘3 SIS E Gl W woom &
E o — 2 @) E F—=©—-  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90| 40
T 1Fractured, medium strong to strong, slightly [ RS EREEE EEEEY EEEES R o 5
[ {BREJiweathered, grey GRANODIORITE __ _ 1]fec| 2 g
|13 \TCR=100% SCR=94% RQD =50% [ =42
1 End of Borehole at 12.8m 2
- o 44
14 - 46
B - 48
15 -
] =50
] =52
- 16 E
I - 54
-17 - 56
B - 58
18 =
] = 60
» 19_: z— 62
e - 64
(207 " 66
] - 68
21 _: =
] =70
=) B z— 72
i - 74
L 93 R E_
1 =76
; =78
D 24 E PG M N :_
4 PR BN M S O - 80
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Logged by:  CG/RI
o t ST - Shelby Tub PT - Piston Tube ~ CC - Continuous Core [ - = by B @ Stantec
iezometer S . .
Backfill Type: . Bentonite 24 Sloughed @ Drill Cuttings E Sand Date: Jan 4, 2013




TEST PIT RECORD TP12-1

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM Geodetic
LOCATION __ Mcl oughlin Point, Esquimalt, BC ELEVATION _ 5.2m (est.)
EXCAVATION DATE _Dec 18, 2012 CONTRACTOR _Don Mann Excavating I.td EXCAVATION METHOD _Test Pittin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
. 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
g @ 9 =)
:T:, ols E % > 50]|I<Pa 100I|kPa 150{kPa 200I|kPa :T:,
El2|5 SOIL DESCRIPTION g lal2z =
o > | S |ow| W W W &
o o) = % [e) E F——©—1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90| 0
- FILL - 75mm of grey Sand and Gravel, trace silt over S EREEE EEEEY EREEE EEEES EEEEE EEEEN EEEEN R i
| light brown clayey Silt, trace sand >< GS| 1|26 5
: FILL - grey sandy Gravel, trace silt >< GS| 2 -
4 -2
I [
14 L
] Y p . p B 4
1 TP |=* 1 100mm of black clayey Silt , some organics (Topsoil) XGS 31 30 L
4 7 Grey/h.ght brown clayey SILT, trace sand and gravel, >< Gsl 4 | 31 i
1 / very stiff to hard L
| 7 -,
2 Z i
ICH% i
7 -
1 % Nlas| 5 | 23 -
37 Z - 10
1 End of Test Pit at 3.4m N
1 Easting: 470586 Northing: 5363198 B
| - 12
4 - N
4 - 14
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby: EV/RI
ST - Shelby Tube PT - Piston Tube  CC - Continuous Core . . ?
Piezometer Bentonite Sloughed @Drﬂl Cuttings ESand Revienedby: BI ﬁ Stantec
Backfill Type: [ & & Date: Dec 21,2012




TEST PIT RECORD TP12-2

DEPTH (ft)

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM Geodetic
LOCATION __ Mcl oughlin Point, Esquimalt, BC ELEVATION _ 5.3m (est.)
EXCAVATION DATE _Dec 18, 2012 CONTRACTOR _Don Mann Excavating Ltd EXCAVATION METHOD _Test Pittin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
. 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
£ @ w3
:T:, ols E o > 50]|I<Pa 100I|kPa 150I|kPa 200IkPa
El2|5 SOIL DESCRIPTION g lal2z
o > | S |ow| W W W
o o) = % e} E F——©—-1  Moisture Content & Atterberg Limits
» = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90
| FILL - 150mm of grey Sand and Gravel, trace silt S EREEE EEEEY EREEE EEEES EEEEE EEEEN EEEEN R i
| over light brown sandy clayey Silt, some gravel r
Nlas| 1] 19 .
4 F14 —
i FILL - brown Sand and Gravel, some cobbles, trace >< Gs| 2 L
| FL silt r
14 [F—= BEDROCK (weathered) N
1BR[] L
—J L
| End of Test Pit at 1.2m L
] Easting: 470639 Northing: 5363170 N
27 K
3 L
4 N
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby: EV/RI
— ST - Shelby 'I.‘ub - PT - Piston Tube .CC - (?ontmuous Core Reviewed by: BH g ﬁ Stantec
Backfill Type: . Bentonite |74 Sloughed @ Drill Cuttings ESand Date: Dec 21, 2012

=




CLIENT

TEST PIT RECORD
CAPITAL REGIONAL DISTRICT

TP12-3

PROJECT Core Area Wastewater Treatment Program

DATUM Geodetic

PROJECT No. 111700431

LOCATION __McLoughlin Point, Esquimalt, BC

EXCAVATION DATE _Dec 18, 2012

ELEVATION _ 6.2m (est.)
CONTRACTOR _Don Mann Excavating [td EXCAVATION METHOD _Test Pitting

SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
. 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S @ we =)
; ols E s 50]|I<Pa IOOIkPa ISO{kPa 200IkPa ;
E |25 SOIL DESCRIPTION Mla|RPE =
o (519 > |S|oD| W% v W ]
a o) = % OE| F—©—1 Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90| 0
| FILL - grey/brown clayey Silt, trace sand and gravel S EREEE EEEEY EREEE EEEES EEEEE EEEEN EEEEN R i
1 Nlas| 1| 24 :
m F14 —
- -2
| End of Test Pit at 0.6m L
i Bedrock encountered -
i Easting: 470648 Northing: 5363140 B
1 L
E - 4
i - 6
2] i
| - 8
3] - 10
| - 12
4 1 N
- — 14
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby: EV/RI
— ST - Shelby Tub ‘ PT - Piston Tube  CC - Continuous Core Reviewed by: BH @ Stantec
Backfill Type: . Bentonite [24 Sloughed @ Drill Cuttings ESand Date: Dec 21, 2012




CLIENT

TEST PIT RECORD

CAPITAL REGIONAL DISTRICT

PROJECT Core Area Wastewater Treatment Program

DATUM Geodetic

TP12-4
PROJECT No. _111700431

LOCATION __McLoughlin Point, Esquimalt, BC

EXCAVATION DATE _Dec 18, 2012

ELEVATION _ 5.3m (est.)
CONTRACTOR _Don Mann Excavating [td EXCAVATION METHOD _Test Pitting

SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
. 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
g @ w3 =)
; ols E s 501|I<Pa 100IkPa 150{kPa 200IkPa ;
E |25 SOIL DESCRIPTION Mla|RPE =
o S |S|o@d W w W o
a o) = % OE| F—©—1 Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90| 0
| FILL - grey/brown clayey Silt, trace sand and gravel S EREEE EEEEY EREEE EEEES EEEEE EEEEN EEEEN R i
7] GS| 1] 25 r
1 -2
1 L
g -heavy seepage at 1.1m i
i : — 4
4 End of Test Pit at 1.2m L
4 Bedrock encountered -
i Easting: 470647 Northing: 5363114 B
i - 6
2] i
| - 8
3] - 10
| - 12
4 1 N
- — 14
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby: EV/RI
— ST - Shelby Tub ‘ PT - Piston Tube  CC - Continuous Core Reviewed by: BH @ Stantec
Backfill Type: . Bentonite [24 Sloughed @ Drill Cuttings ESand Date: Dec 21, 2012




CLIENT

TEST PIT RECORD

CAPITAL REGIONAL DISTRICT

TP12-5

PROJECT Core Area Wastewater Treatment Program

DATUM Geodetic

PROJECT No. 111700431

LOCATION __McLoughlin Point, Esquimalt, BC

EXCAVATION DATE _Dec 18, 2012

ELEVATION _ 5.1m (est.)
CONTRACTOR _Don Mann Excavating [td EXCAVATION METHOD _Test Pitting

SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
. 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S M we =)
; ols E s 50]|I<Pa IOOIkPa ISOIIkPa 200IkPa :T:,
E |25 SOIL DESCRIPTION Mla|RPE =
o (519 > |S|oD| W% v W ]
a o) = % OE| F—©—1 Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90 0
|FL FILL - brown Sand and Gravel, some silt and clay A EEEEY EEEEE EEEEN RS IR I I I
- End of Test Pit at 0.1m i
1 Bedrock encountered L
g Easting: 470637 Northing: 5363101 r
T -2
1 L
4 — 4
i - 6
2 i
) - 8
3] - 10
i — 12
4 1 N
: - 14
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby: EV/RI
— ST - Shelby Tub ‘ PT - Piston Tube  CC - Continuous Core Reviewed by: BH @ Stantec
Backfill Type: . Bentonite [24 Sloughed @ Drill Cuttings ESand Date: Dec 21, 2012




CLIENT
PROJECT
LOCATION __McLoughlin Point, Esquimalt, BC

EXCAVATION DATE _Dec 18, 2012

TEST PIT RECORD

CAPITAL REGIONAL DISTRICT

Core Area Wastewater Treatment Program

TP12-6

PROJECT No. _ 111700431
DATUM Geodetic
ELEVATION _ 4.2m (est.)

CONTRACTOR _Don Mann Excavating I.td EXCAVATION METHOD _Test Pittin

DEPTH (ft)

=

SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
. 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
£ @ w3
; ol E o > 50]|I<Pa 100I|kPa 150I|kPa 200I|kPa
I SOIL DESCRIPTION Mla|RPE
& _ > | = |ww| W W W
a o) = % O E F——©—1  Moisture Content & Atterberg Limits
» = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90
| FILL - grey/brown Sand and Gravel, some silt 0 O L S S SN IO LA IS ISR IR
| GS| 1
1FL
1 -
4 FILL - grey/light brown clayey Silt, some sand, GS| 2 | 33
4 mixed with black clayey Silt, some organics
1 - test pit full of water due to heavy seepage at 1.5 m
2 -
TFL
3 -
1 End of Test Pit at 3.0m
1 Inferred Bedrock from Resistance of Excavator
1 Bucket
1 Easting: 470610 Northing: 5363111
4 -

Piezometer
Backfill Type:

Sample Type: GS - Grab Sample SPT - Standard Penetration Test
CC - Continuous Core

ST - Shelby Tube

. Bentonite (X

PT - Piston Tube

A Sloughed R Drill Cuttings [7]sand

Logged by: EV/RI

Reviewed by: BH

Date: Dec 21, 2012

9% Stantec




BOREHOLE RECORD BH13-1
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CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING ___5362903
LOCATION __Ogden Point, Victoria BC ELEVATION _3m(est)  EASTING __ 471434
DRILLING DATE _Feb 5, 2013 DRILLING CO. _Mud Bay Dirillin DRILLING METHOD__Mud Rotary/Corin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
. 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
g @ < =)
= lol= o« % > 50]|<Pa IOOIkPa 150[kPa 200|kPa e
I > w | Wl S5 I I I 1 T
|20 SOIL DESCRIPTION a|lo|lE= =
o >|=S|wd| Y W W o
o o) = % [e) E F——©—1  Moisture Content & Atterberg Limits a
w = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90 0
] FILL - grey gravelly SAND, some silt, trace asphalt, RN EEE Y I E
1 SPT1-1| 7 =
] compact o
1 =2
] - 4
_E -Silt and Sand, trace organics, wet, loose SPT1-2 E_ 6
E - 8
JFL 5
. _ = 10
1 -grey Sand and Gravel, some silt, loose =
E SPT1-3 -
] - 12
5
E -cobbly; no recove E_
E y &4 ><SPT =16
] 7 Grey SILT and CLAY, trace sand partings, very stiff E_ 18
-6 % =20
E / XSPT 1-4| 27 =
] % -2
cu % =24
3 % firm =26
] / SPT/1-5| 46 o
. % - 28
E / - 30
1 /7 3
i Grey clayey SILT, soft E
] yewe ><SPT 16| 49 - 32
E =34
] -sand partings 3
E SPT/1-7| 47 =36
Efe) 3
] c 38
12 5_40
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby: DG
ST - Shelby Tube PT - Piston Tube CC - Continuous Core . . ?
Piezometer Bentonite [ Sloughed @ Drill Cuttings ESand Revievedby: 1 ﬁ Stantec
Backfill Type: {a'm Date: Feb 14, 2013




CLIENT
PROJECT

LOCATION

BOREHOLE RECORD
CAPITAL REGIONAL DISTRICT

Core Area Wastewater Treatment Program

Ogden Point, Victoria BC

DRILLING DATE _Feb 5, 2013

DATUM _Geodetic

ELEVATION
DRILLING CO. _Mud Bay Drilling

BH13-1 contd
PROJECT No. 111700431
NORTHING __ 5362903
3m(est)  EASTING 471434

DRILLING METHOD__Mud Rotary/Coring

SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
. 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S @ < =)
:T:, o= E % > 50]|I<Pa 100I|kPa 150I|kPa 200I|kPa :T:,
E |25 SOIL DESCRIPTION Mla|RPE =
o > S|ow| W v W o
o o) = % O E F——©—1  Moisture Content & Atterberg Limits a
» = 8 ®  Standard Penetration Test, blows/0.3m

10 20 30 40 50 60 70 80 90 40

] Grey clayey SILT, sand partings, soft RS E
- yews parine ><SPT 18] 40 -

] =42
- 13 E
I . - 44

] ..+ 1 Grey SAND, some silt, some gravel, very dense E
F149 | ><SPT 1-9 = 46

8P| o
I N -SPT refusal at 15m; 63 blows for 50mm; no E— 48
15 E .'.* 1 recovery -

1 [ Fractured to moderately jointed, medium strong, =50
- 4 [ slightly weathered, grey GRANODIORITE -

1BR— CC| 1 50
~161 I TCR=100% SCR=53% RQD=77% 3
-~ 1 [|TCR=100% SCR=38% RQD=72% =54
(173 pr CC| 2 56

1 = - 58
18] End of Borehole at 17.8m -

] = 60
19 E_ 62
E— z— 64
-20] " 66

] - 68
21 _: =

h =70
» 22_5 z— 72
-
23 3

] c 76

] - 78
—24 REN KN =

4 . PR SRR B I N - 80

Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby: DG

— ST - Shelby TubePT - Piston Tube  CC - Continuous Core Reviewed by: BH @ Stantec
ite I i1l Cutti

Backfill Type: Bentonite ,i-:_ Sloughed @Dnll Cuttings ESand Date: Feb 14, 2013




BOREHOLE RECORD BH13-2
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CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING 5362891
LOCATION __Ogden Point, Victoria BC ELEVATION _3.2m (est.) EASTING 471457
DRILLING DATE _Feb 6, 2013 DRILLING CO. _Mud Bay Dirillin DRILLING METHOD__Mud Rotary/Corin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
. 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S M < =)
= lol= o« % > 501|<Pa IOOIkPa 150|kPa 200|kPa e
I > w | W| D I I I 1 T
|20 SOIL DESCRIPTION a|lo|lE= [
o S| =|om W W W o
a o) = % OE| F—©—1 Moisture Content & Atterberg Limits a
» = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90 0
] FILL - brown gravelly Sand, some silt, traces of 24 RS R E
b SPT/2-1 =
= asphalt and concrete, compact -,
] - 4
E -dark brown sandy clayey Silt, some gravel, trace E_
] . SPT|2-2| 24 = 6
1 organics, loose E
JFL 2
3 = 8
E . . = 10
1 -dark brown silty Sand, trace organics, trace gravel, =
] SPT|2-3| 24 =
- trace shells, compact o »
E -450mm thick concrete slab encountered E_
] - 14
B / Light brown SILT and CLAY, trace gravel, trace fine -
] % sand partings, stiff =16
3 Z ><SPT 24| 31 - 18
- 6 % =20
E % =22
E / -grey, firm to stiff E_
] / SPT|2-5| 36 =24
E Z = 26
E % -soft 5_28
E / SPT2-6| 51 c
] % " 30
5 % =32
_E % XSPT 2-7| 56 z_ 34
{cH / =
3 % = 36
E % - 38
24 |/ ><SPTZ'8 R @ 3
- 40
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby: DG
ST - Shelby Tube PT - Piston Tube CC - Continuous Core Reviewed by: BH @ Stantec
Piezometer S . . :
Backfill Type: Bentonite ,i-:_' Sloughed @Drlll Cuttings ESand Date: Feb 14,2013




BOREHOLE RECORD BH13-2 cont'd
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Geodetic NORTHING 5362891
LOCATION __Ogden Point, Victoria BC ELEVATION _3.2m (est.) EASTING __ 471457
DRILLING DATE _Feb 6, 2013 DRILLING CO. _Mud Bay Dirillin DRILLING METHOD__Mud Rotary/Corin
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
. 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S < =)
:T:, o ’323 o« % > 501|<Pa IOOIkPa 150|kPa 200|kPa e
s w| W o I I I 1 T
E |25 SOIL DESCRIPTION a|olES —
o > | S |ow| W W W &
o o) = % [e) E F——©—1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90 40
] 7 Grey SILT and CLAY, trace gravel, trace fine sand I EEEEE EES: E
] partings, soft -
] / =42
-3 (/) 3
h -trace sandy silt partings E
] % y St parting XSPT 29| 38 =44
| 14_: Z E— 46
- % - 48
| 154 / ><SP12-10 37 -
] % - 50
] / - 52
16 % =
I % -some sand below XSPD_H 30 3 >
L 17_: / E— 56
b ..+ 1 Grey silty SAND, some gravel, trace clay, compact =
B =58
181 |- ><SP12-12 11 =
{sP|-." - 60
P B Y - 62
193 | : . -SPT refusal at 19.36m; 65 blows for 150mm =
- 2 Moderately jointed, medium strong, moderately - 64
18R weathered, greenish-grey GRANODIORITE ccl 1 =
1 3 TCR=100% SCR=23% RQD=73% 3
E End of Borehole at 20.4m = 68
21 -
R =70
22 =72
-
23 3
] =76
- 78
24 RN R -
4 . PR [ B I C 80
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Loggedby: DG
— ST - Shelby TubePT - Piston Tube  CC - Continuous Core Reviewed by: BH @ Stantec
ite I3 i1l Cutti
Backfill Type: Bentonite ,i-:_ Sloughed @Dnll Cuttings ESand Date: Feb 14, 2013




ST - Shelby Tube PT - Piston Tube

. Bentonite

Piezometer
Backfill Type:

fa'a

CC - Continuous Core
Sloughed @Drill Cuttings ESand

Reviewed by: BH

9% Stantec

Date: Feb 1

BOREHOLE RECORD MBH13-1
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM .Chart NORTHING __ 5363132
LOCATION __Victoria Harbour ELEVATION _-627m  EASTING __ 470746
DRILLING DATE _February 1,2013  DRILLING cO. _Mud Bay Dirillin DRILLING METHOD __Mud Rotary/Coring
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
. 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S < =
E o g o % s 501|<Pa 100|kPa 150|kPa 200|kPa e
& | > w | W S5 l l I | I
= 7 SOIL DESCRIPTION a|lo|lFE= =
o S|Z2|louw|l W W M e,
o o) ~ 2 e} E F——O——1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90 0

1 411 75mm of Grey, gravelly, silty SAND over dark grey ‘0 : SEER EER R R EEEEE EEE =
| ] ‘1| silty SAND some silt, very loose SP13-1 32 E 5
-1 dsm| i z—

] - 4
=) _E ..+ 1 Grey fine SAND, trace shells, compact i 6
EE I - 8
-39 | ><SPT 32 =10
RRE
-4 | 3

1 " 14
R - 16
- T. : z— 18
F6q Ko ><SPT 33 o

1 |..| -some gravel, some silt 5

1 - 22
- 7 _: - . ;_

17 =24
g [ =26
S 2—28

1 [ XSPT 3-4| 44 £
| 9 . P o

1 [ =30

{ ki =32
R 34
ETERNE - 36
B - 38
-124 | ><SPT 35| 43 8 E 10

Sample Type: GS - Grab Sample SPT - Standard Penetration Test Logged by:  CL/KK/DG

5,2013




ST - Shelby Tube PT - Piston Tube

. Bentonite

Piezometer
Backfill Type:

fa'a

CC - Continuous Core
0l Sloughed @ Drill Cuttings ESand

Reviewed by: BH

9% Stantec

Date: Feb 15,2013

BOREHOLE RECORD MBH13-1cont'd
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM .Chart NORTHING __ 5363132
LOCATION __Victoria Harbour ELEVATION _-627m  EASTING __ 470746
DRILLING DATE _February 1,2013  DRILLING cO. _Mud Bay Dirillin DRILLING METHOD __Mud Rotary/Coring
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S < =
E o g o '&J s 501|<Pa 100|kPa 150|kPa 200|kPa e
S w | W S5 l l I | I
E |20 SOIL DESCRIPTION a|lo|lFE= —
o S| S|om| W W Q.
o o) ~ 2 e} E F——O——1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90
] T Tk 40
B Grey silty SAND and GRAVEL, trace shells, trace 3
] : SPT1-5| 27 =42
13 organics, compact 3
R - 44
] -some silt below o 46
B - 48
'15_; SPT|3-6| 22 " 50
i . Grey clayey SILT, trace to some sand, soft to firm 3 52
L 16—: E_
L =54
17 E— 56
] - 58
18- 3
] = 60
- ) SPT1-7| 36 =
] -grey silty coarse SAND and fine GRAVEL, loose " 62
19 E_ 6
E— z— 64
20 = 66
] - 68
21 _: =
- =70
] . SPT 1-8| 27 3
BYE -trace fine sand, stiff ;_ 7
-
23 3
] o 76
] =78
—24 -
. = " 80
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Logged by:  CL/KK/DG




BOREHOLE RECORD

MBH13-1cont'd

ST - Shelby Tube PT - Piston Tube

. Bentonite

Piezometer
Backfill Type:

fa'a

CC - Continuous Core
Sloughed @Drill Cuttings ESand

Reviewed by: BH

9% Stantec

Date: Feb 15,2013

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program pATUM _Chart NORTHING __ 5363132
LOCATION __Victoria Harbour ELEVATION _-627m  EASTING _ 470746
DRILLING DATE _February 1,2013  DRILLING cO. _Mud Bay Dirillin DRILLING METHOD __Mud Rotary/Coring
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S e =)
E o g o '&J s SOllcPa 100|kPa 150|kPa 200|kPa e
S w | W S5 l l I | I
E |20 SOIL DESCRIPTION a|lo|lEFE= —
o [2)9 >|S|ow| WY W N &
o o) = 2 e} E F——O——1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90 80
- Grey clayey SILT, trace fine sand, stiff SEER EER R R EEEEE EEE =
e 5
I -trace shells, stiff XSPT 919 3

] o 84
26 3

] c 86

] - 88
I =90
28 3

: -firm to stiff o 22
B 04
-29 3

] = 96
30 E_ 98
L] =100
-31 -102
B ‘; -trace to some gravel, sand, firm below XSPTI—II 35 5104
32 -

] =106
33 ;—108
L ~110
_34_: -SPT refusal at 34.3m; 40 blows for 0Omm 5_1 12

: ><SPTI-12 30 E
- Bedrock encountered at 34.3m. Refer to Rock Log c

] for continuation of rock description F114
35 3
L -116
36 “118
[ ] E "120

Sample Type: GS - Grab Sample SPT - Standard Penetration Test Logged by:  CL/KK/DG




CLIENT

CAPITAL REGIONAL DISTRICT

BOREHOLE RECORD

PROJECT

Core Area Wastewater Treatment Program

LOCATION __Victoria Harbour Crossing

DRILLING DATE 2/1/2013

DRILLING CO. _ Mud Bay Drilling

DRILLING METHOD

MBH13-1

PROJECT No.__ 111700431

EASTING 470746

DATUM Chart NORTHING 5363132
ELEVATION__ -6.27m

Mud Rotary/Coring

DEPTH (m)
ELEVATION (m)

LITHOLOGICAL DESCRIPTION

&
Y

STRUCTURE

BROKEN CORE
CRUSHED CORE
MISSING CORE
INFERRED FAULT

J-JOINT B-BEDDING RUBBLE ZONE
CL-CLEAVAGE F-FAULT PL-PLANAR
VN-VEIN FOL-FOLIATION ST-STEPPED

DISCONTINUITY.

FX-FRACTURE CONT-CONTACT RZ-BROKEN CORE/ UN-UNDULATING
-BE PO-POLISHED

R-ROUGI

CL-CLEAN

PC-PARTIALLY COATED
K-SLICKENSIDED CC-COMPLETELY COATED
H IN-FILLED

1

Jw
XSRF

STRATA PLOT
SAMPLE TYPE & No.

STRUCTURE | Omm

DISCONTINUITY DATA

Ja

TOTAL |SOLID R.Q.D.
CORE % | CORE % %

FRACTURE
FREQUENCY
ROCK
STRENGTH
INDEX

INDEX

W2 WEATHERING
Jn
Jr

5
10
15
20
R4
R3
R2
R1
wi
w3
wa
30
60
%

2229 |gg299 | ggo9
IBIS | BBFR | B

Ja

TYPE AND SURFACE
DESCRIPTION

Q-VALUE

RQD y Jr
1 & SRF:

WHERE:
OTHER TESTS

Jn
Jw=

Q=

DEPTH (ft)

27

28

29

33

34

35

Bedrock encountered at 34.3 m. Refer
to Soil Log for overburden description.

Very severely fractured, moderately
weathered, weak, dark grey
ANDESITE DYKE

Moderately jointed, slightly weathered,
strong, grey GRANODIORITE

RC1

N

\

«© © © © © © [} [{e] © © © © © [os] © © 0 [os] ©
© @ ~ (2] o S (o5 N - o «© © ~ (o] a > (%) N -
L L L D D D

LALLM G LAY AL AL L L G L RO LY G LI
(=] o o (=3 o o (=] o o
I

JAUNLLL L UL LU
O O O oo

20| 2

J-PL,R,PC

0.5

Qm\uﬁ_émma‘?m\uﬁm\uﬁ_{?mmﬁﬂmh\ﬂ'ﬁumu‘rﬂm\m’h?mu\Tﬁmmg?mmﬁﬁum\mmmmﬂumﬂ?m\uWmm#m\m‘rﬂum\Nm\m'ﬁmmﬁ?mm

LA LR AL ALS LA RN L Rd LA LR LA LR LAt L a LA LS LT RN L AL R L AL AL LA LS LA A RE L AL R LS LA LS LA LA L A A L L L U U U U A A U U U BRI
o

A
n

75 Stantec

STANTEC Q-METHOD BOREHOLE 2 3/15/13  5:56:15 PM



BOREHOLE RECORD MBH13-1

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM Chart NORTHING 5363132
LOCATION __Victoria Harbour Crossing ELEVATION__-6.27m EASTING 470746
DRILLING DATE 2/1/2013 DRILLING CO. _Mud Bay Dirilling DRILLING METHOD Mud Rotary/Coring
— o || ""BROKEN CORE E| FX-FRACTURE CONT-CONTACT RZ-BROKEN CORE / UN-UNDULATING CL-CLEAN
S Z |E| BCRUSHED CORE  Z| J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED ~ PC-PARTIALLY COATED 3|I6:L
= = | o |2 MMISSING CORE 3| CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED| SIE5 | &
= % Q | L |7 PINFERRED FAULT | VN-VEN FOL-FOLIATION ~ ST-STEPPED R-ROUGH IN-FILLED L < . dals
= fo w ~
ElE LITHOLOGICAL DESCRIPTION AR o DISCONTINUITY DATA SI8eq | £
o | < iy wg | T |2 S o<Wy =
w | > = > L2 | x| Ex o o 2 cl|E
o|u ;:( W) E |ToTAL |soup | RQD. | RU g2u uig sHo e} Sc B % ]
o | @| § |CORE®%|CORE%| % | 25 | 2H2 | 52 |a8%|s5| 5| g TYPE AND SURFACE &> FEe|°e
| S F g€ | 5 |4 |o DESCRIPTION 1 o
IE £ o -
63 P 0 g3eg|s398 8398|0298 |TRLE 5992 555
] =2 T[22 3 [T-PLRCC 273 E 3
B 3 N E 3
] r @) E121]
577 V & o]
[ Ja3s ! - »
- Very severely fractured, highly 5 20l3] 4|1 uNRIN 04 E 3
- weathered, weak, dark grey & 123
-] ANDESITE DYKE E o
35} F125]
I o E
L] 9 20| 3 | 3 | I-UN.RCC 05 F126]
-39} 26
100
[ ] - E 3
- 9 20| 3 | 3 | J-UN,R,CC 0.5 1304
40 ] 1]
[ Ja6s — »
C ] Severely fractured to moderately | N E 3
- jointed, slightly weathered, medium VA E133
- strong, grey GRANODIORITE a E 3
41 - Very severely fractured from 40.14 - | , 9 33| 2|J-UNRPC 10 134
L4 | 417m v 135
- - Occasional disseminated sulphides E S
-] - Occasional microdefects/veins [/ 1365
[ ] | E ]
[ ] N 137
- 4 rs E ]
423 Y 136
I © Y e
- Fs74 0 ® |3 |3]| 2 |J-UNRPC 39.5 O E139
H. V= ~E 3
[ ] N 1405
-] r74 E 3
437 b E1415
| | N ; ;
= ! 143
I ~ E 3
] M E © |3 ]3| 2| J-UNRPC 43 ?4‘§
44 \ E
C ] N 145
L] [/ E ]
-] Y 1465
L \ E 3
- I E147
- 451 | E ]
] e 1483
- oy Q 60| 6|3 |2 |J-UNRPC 8 E 3
~ E. o3
C Y E1 4]
- N E
] K 150,
- 46 ! 151
-] L E
[ ] V 1507
= 1 | = E
- = 153
F ] AR 0| 6|3 |2 |J-UNRPC 8 15
\ E E
[ 47 | 1549
[~ ] S E 3
[ ] M ? 55;
C ] | E
-] N 1567
- r E
[ ] Y E157]
- 48] N e e
. 4o oo |6|3]|2|I1-UNRPC 175 158
] |2 E 3
] . 159
-] s E
160
STANTEC Q-METHOD BOREHOLE 2 3/15/13 5:56:15 PM




BOREHOLE RECORD MBH13-1

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431

PROJECT Core Area Wastewater Treatment Program DATUM Chart NORTHING 5363132
LOCATION __Victoria Harbour Crossing ELEVATION__-6.27m EASTING 470746
DRILLING DATE 2/1/2013 DRILLING CO. _Mud Bay Dirilling DRILLING METHOD Mud Rotary/Coring

BROKEN CORE

& FX-FRACTURE CONT-CONTACT RZ-BROKEN CORE/ UN-UNDULATING CL-CLEAN
£| mCRUSHED CORE E|

El

2|

=

J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED
CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED
VN-VEIN FOL-FOLIATION ST-STEPPED R-ROUGH IN-FILLED

Jw
SRF

EMISSING CORE
INFERRED FAULT

DISCONTINUITY
1

X

Ja
WHERE:

Jn
Jw:

LITHOLOGICAL DESCRIPTION DISCONTINUITY DATA

Q-VALUE

1 & SRF:
OTHER TESTS
‘ DEPTH (ft)

RQD y Jr

TOTAL |SOLID R.Q.D.
CORE % %

DEPTH (m)
ELEVATION (m)
ROCK

STRENGTH
INDEX
INDEX

TYPE AND SURFACE
DESCRIPTION

FRACTURE
FREQUENCY
Jn
Jr
Ja
Q=

STRATA PLOT
SAMPLE TYPE & No.

STRUCTURE | b
Q
o)
m

V2 WEATHERING

&
Y

80
60
40
20
80
60
40
20
80
60
40
20
5
10
15
20
R4
R3
R2
R1
wi
w3
wa
30
60
%

N
©

R
(o]

Y
(o2}

i
(2]

& | 6|3 ]| 2| J-UNRPC 17

RC 11
UCS/BT

o
o
R
[o2]

R
o2

N
[o2]

End of Borehole MBH13-1 at 50.53 m

3 o] 4 0

IS @ I =
AP UL S AL L AL UL L LAY UL A L NI
N NN NN NN N9 o
N

o o1 (o))

[e4) ~ (o]
JALFULLL LA PO LAY UL LA R LU LY G LAY L UL LU L UL R GLLHL RN
© © ©W ® W W 0 W o 0 0 o NN

(92

©
R
[}

UL NN
© © ©

[}
o
L

AL AP L A A AR R AL aa L Aa g A A A A g A A AR A A AR AL AA LA g R LA L a8 A8 A A A LA At Qs IR
ﬂumﬁﬁ’\ummm\u\#mmmumWwh\ﬂ'ﬁumu‘rﬂ\mm’h?m\u\Tﬁmmﬁ?umﬁﬁ’um\mmmmﬂumﬂ?m\uWmm#uwm‘rﬂum\\Nmnm'ﬁ\u\m%m\uﬁ?mmmuwm\Hum\ﬂ?mmﬁ%u\m‘hmmWmmmuwuu‘h‘mh\ﬁ?mmﬁ?mmmmm\THmmﬂ?umWm\mﬁm\mﬂ?mhu'ﬁ?m\m‘ﬁm\m

ALY
© O

L L B e B B e B B Bttt ) Bt B Bt B B B
jl
o
L

(o]
=
o

75 Stantec

STANTEC Q-METHOD BOREHOLE 2 3/15/13  5:56:15 PM



BOREHOLE RECORD MBH13-2

Sample Type: GS - Grab Sample SPT - Standard Penetration Test
ST - Shelby Tube PT - Piston Tube CC - Continuous Core

gffl?flﬁft%zpe; .Bentonite :2':'-' Sloughed @Drill Cuttings ESand

Logged by: CL/KK/DG

e | 95 Stantec

Date: Feb 15,2013

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM _Chart NORTHING __ 5363072
LOCATION __Victoria Harbour ELEVATION _-95m  EBASTING _ 470923
DRILLING DATE _January 31,2013 DRILLING cO. _Mud Bay Dirillin DRILLING METHOD __Mud Rotary/Coring
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S Q) =
EE, o g o % s 501|<Pa 100|kPa lSOIkPa 200|kPa RS
s w|W| S I I I 1 T
E |20 SOIL DESCRIPTION a|lo|lFE= =
n 29 >|S|ow| WY W N &
a S ~ 2 e} E F——©—-1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90 0
] 111 Dark grey SILT and SAND, trace organics, ve LR RN EEEEN EREES R R R I I i
S et g v SPT2-1| 33 @ =
I .| loose : =
B 5 : - 2
-1 _: SM| ;—
1 - 4
=) _E .. * 1 Grey fine SAND, trace silt, trace shells, compact i 6
REN >
PN 3
1 i . SPT2-2 - 10
1 |-+ { -some silt £
-4 - 12
-4 L 3
1 . =14
- 5 R E_ 16
- T_ z— 18
| 6 1 1+ | -trace gravel below 520
] e SPT[2-3 E
1 F =22
F1 | -
B 24
P =26
S 2—28
L o1 |- 3
1 . =30
1 F -gravelly SPT2-4 =
{ =32
I N - 34
SIEENE - 36
] . -trace medium to coarse SAND, trace gravel, trace i 38
1 |72 silt, compact 2
- 12 3
40




ST - Shelby Tube PT - Piston Tube

. Bentonite

Piezometer
Backfill Type:

fa'a

CC - Continuous Core
Sloughed @Drill Cuttings ESand

Reviewed by: BH

Date: Feb 15,2013

9% Stantec

BOREHOLE RECORD MBH13-2cont'd
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program pATUM _Chart NORTHING __ 5363072
LOCATION __Victoria Harbour ELEVATION _-95m  EASTING __ 470923
DRILLING DATE _January 31,2013 DRILLING cO. _Mud Bay Dirillin DRILLING METHOD __Mud Rotary/Coring
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S < =
;:, o g o '&J s SOll<Pa 100|kPa 150|kPa 200|kPa e
& | > w | W S5 l l I | I
= o SOIL DESCRIPTION a|lo|lFE= =
n 29 >|S|ow| WY W N &
o o) = 2 e} E F——O——1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90 40
] Grey fine SAND, trace medium to coarse sand, trace EEES EEEEE EEEEE EEEEN B E_
I " .| gravel, trace silt, compact SPT2-5| 35 E 0
13 1 Grey clayey SILT, trace sand, some sand seams, soft =
] to firm =44
14 - 46
B - 48
15 3
h =50
1 -trace to some sand, trace gravel, firm E
B SPT2-6| 25 o
: =52
- 16 -
I - 54
17 E— 56
] - 58
18 3
e -trace sand, firm to stiff sp12-7| 38 E_ 60
jcL -
19 - 62
E— z— 64
—20—: z_ 66
] - 68
21 _: =
L -firm =70
] SPT/2-8| 43 =
22 =72
=
23 3
] o 76
] - 78
—24 f_
: = " 80
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Logged by:  CL/KK/DG




ST - Shelby Tube PT - Piston Tube

. Bentonite

Piezometer
Backfill Type:

fa'a

CC - Continuous Core
Sloughed @Drill Cuttings ESand

Reviewed by: BH

Date: Feb 15,2013

9% Stantec

BOREHOLE RECORD MBH13-2cont'd
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program pATUM _Chart NORTHING __ 5363072
LOCATION __Victoria Harbour ELEVATION _-95m  EBASTING _ 470923
DRILLING DATE _January 31,2013 DRILLING cO. _Mud Bay Dirillin DRILLING METHOD __Mud Rotary/Coring
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
£ Q r|Ue 50kPa 100kPa  150kPa  200kPa | £
T |Qs w | Wl sK T T T 1 T
E |20 SOIL DESCRIPTION a|lo|lFE= —
a |29 > |ZS|ow| W W ]
o o) = 2 e} E F——O——1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90| 80
- -Grey clayey SILT, trace sand, some sand seams, e N FE SR R =
_ T =
| 55 - .AI \ﬁrm SPT[2-9| 9 E 32
1 i' o Grey SAND and SILT, some gravel, some clay E_
| ] 214 (Till), dense o
E T -84
] A/l "4 o
-264  |.-, =
] T A| ~ 86
I B E
i T | =
4 s ‘A C
] - — 88
274 3
] s C
I I LT =90
] sl A . '_
] -~ 4 -Grey clayey, Silty, SAND, some gravel C
g |5 E v & SPIR-10] 11 Y
1 3
1 [ 04
291 |1 -SPT refusal at 29.1m; 40 blows for 0mm =
E Bedrock encountered at 29.1m. Refer to Rock Log =96
I for continuation of rock description ;—
30 E_ 98
L =100
-31 -102
] ~104
32 E
] =106
33 ;—108
L ~110
3 “112
“114
35 =
L -116
36 ~118
[ ] . E "120
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Logged by:  CL/KK/DG




BOREHOLE RECORD

MBH13-2

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No.__ 111700431
PROJECT Core Area Wastewater Treatment Program DATUM Chart NORTHING 5363072
LOCATION __Victoria Harbour Crossing ELEVATION__ -9.5m EASTING 470923
DRILLING DATE 1/31/2013 DRILLING CO. _Mud Bay Dirilling DRILLING METHOD Mud Rotary/Coring
— o || ""BROKEN CORE E| FX-FRACTURE CONT-CONTACT RZ-BROKEN CORE / UN-UNDULATING CL-CLEAN
S Z |B ICRUSHED CORE  Z| J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED 3|I6:L
= = | o |2 MMISSING CORE 3| CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED| SIE5 | &
= % 9 L | DINFERRED FAULT & VN-VEIN FOL-FOLIATION ~ST-STEPPED R-ROUGH IN-FILLED I-IDJ < .dlo|ls
= o w ~
= = LITHOLOGICAL DESCRIPTION AR N o DISCONTINUITY DATA 582G |
il ElRS 29 | B | Ex o > < Yeo |
o|u ;:( W) E |ToTAL |soup | RQD. | RU o%uDJ Ul ltwg e} 8 27 % i}
m | @| § |CORE®%|CORE%| % | 25 | 2H2 | 52 |a8%|s5| 5| g TYPE AND SURFAGE x> FE|°e
[92] <§t T T « B g |o DESCRIPTION (% (@)
T ||
93 9| 0 |gzez|88%8| 8838 | w20 |F28E | 5892|888 1
F 61
25 822
F 83
F 543
06 65
- 86
F RE
e e
27 E
T ] 5892
[ ] 90
e o1
] Y
. Bedrock encountered at 29.1 m. Refer 2932
F to Soil Log for overburden description. 943
oo s
F Severely fractured to fractured, slightly | ~ E 96
- weathered, strong, dark grey to grey V E™
B GRANODIORITE = 97
N - Occasional disseminated sulphides o1 8 ee |93 )2 | J-UNRPC 63 s
30 \
- N E99
L] N E
- E100]
I N E
o] s 01
31 e oz
T ] rr4 Q o | 9|3 |2 |J-UNRPC 6.5 E 3
E ] \ ~ 103
L] N =
[ ] L £1045
F ] \ E 3
i N 105
F I 106
- » o
[ ] /H o E ]
oo \ < 6ol6 ]3| 2| I-UNRPC 18 1 06]
Ral N E
F s 1o
- ) 1107
I r/ E
] ' 111
34 \ E ]
T ] r7 F1129
[ ] \ < E ]
] N E Ge® 6 | 3 | 2 | J-UN,R,PC 13.3 %11:3%
- ] r s % é
C ] \ 1145
35 » 1151
5 E \ E 3
] N E116]
] I 17}
- ] " E
36 NI e 6|3 |2 |I-UNRPC 10 16
[ °° ] r/ E 3
] ! E1195
C ] N E
I L 1207
STANTEC Q-METHOD BOREHOLE 2 3/15/13  5:56:16 PM




BOREHOLE RECORD MBH13-2

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM Chart NORTHING 5363072
LOCATION __Victoria Harbour Crossing ELEVATION _ -9.5m EASTING 470923
DRILLING DATE 1/31/2013 DRILLING CO. _Mud Bay Dirilling DRILLING METHOD Mud Rotary/Coring
— o || ""BROKEN CORE E| FX-FRACTURE CONT-CONTACT RZ-BROKEN CORE / UN-UNDULATING CL-CLEAN
S Z |5 MCRUSHED CORE  Z| J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED 3|I6:L
= = = | o |2 MMISSING CORE 3| CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED| SIE5 | &
S % 9 L | DINFERRED FAULT & VN-VEIN FOL-FOLIATION ST-STEPPED R-ROUGH IN-FILLED '-'DJ < .dwl|ls
- fo w ~
e = LITHOLOGICAL DESCRIPTION AR o DISCONTINUITY DATA I58eq E|
o | < iy wg | T |2 S o<Wy =
w | > = > L2 | x| Ex o o 2 cl|E
o|u ;:( W) E |ToTAL |soup | RQD. | RU g2u uig sHo e} Sc B % ]
m | @| § |CORE®%|CORE%| % | 25 | 2H2 | 52 |a8%|s5| 5| g TYPE AND SURFACE &> 3E|°
n| =Sz g | B | ¢ |2 DESCRIPTION 1 o
<| = w (@] —
93 P| » |g393|8895| 8838|0228 |Z2¥E 5988 883 ]
- 1462 | Moderately jointed to intact, slightly |~ o]
37 weathered, strong, grey V ° E
-] GRANODIORITE Jlo ‘oo 3|3 |2 |I-UNREPC 39 E1225
- - Occasional disseminated sulphides L, s E 3
[ ] . E123]
[ ] [ E ]
] N 124
[ ] ) E ]
% ' 125
T ] N E 3
[ Fodl = 126
- ‘Y 9 o3 |2 |1 |J-UNRCL 58.7 E 3]
F ] b 127
- r/ E 3
397 b 1281
- N
] K 2%
] ' o 1305
- 7; E @ |4 (2] 1| IJ-UNRCL 41 E ]
40 ] V) :13t
F » oo
L N E
] I — 133
B o R E 3
e BB |3 ]3] 1|1-mNRCL 8 | o Fi34
411 || SE 5
] N E135]
L] F T
. V) F136
-] N E ]
L] rs E137
B ] \ S
42 e 21382
- 42] N @ |3 3|1 |I-UNRCL 92 138
] r/d & E 3
[ ] V) E139
[ s S 1405
E Fractured to moderately jointed, slightly | = 3l N R CL © ;4;
437 weathered, medium strong, grey to dark [\~ g e33R E'
[ ] grey GRANODIORITE N 1425
C ] - Occasional disseminated sulphides Fo E
C ] Y 1435
- A= 1440
- 44 V90 oo/ 6|3 |1 |J-UNRCL 26.5 E S
C ] - F1453
. L E ]
- V 146
[ ] [ E ]
- L E147]
- 45} V E
] [ E148]
a E ]
L] K 9 o |63 |1 |I-UNRCL 37 140
- 4 & E 3
s . | E E
[ ] N E150]
-] r 7 E 3
4% Y 151
T ] N E
[ ] I 152
] N 153
T ] ol Q ®@eo 3|3 |2 |IJ-UNRPC 25 E
[ 47 ] \ | ~ %1 54%
F ] | 155
. \/ E ]
] I 156
[ ] N E
[ ] ’\ / 57
- 48] | E ]
[ ] e v 158
I /4o o 6| 3| 2 | J-UNRPC 213 SE™S
- | # = 15
T ] N E ]
= 160
STANTEC Q-METHOD BOREHOLE 2 3/15/13  5:56:16 PM




BOREHOLE RECORD MBH13-2

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431

PROJECT Core Area Wastewater Treatment Program DATUM Chart NORTHING 5363072
LOCATION __Victoria Harbour Crossing ELEVATION__-9.5m EASTING 470923
DRILLING DATE 1/31/2013 DRILLING CO. _Mud Bay Dirilling DRILLING METHOD Mud Rotary/Coring

BROKEN CORE

& FX-FRACTURE CONT-CONTACT RZ-BROKEN CORE/ UN-UNDULATING CL-CLEAN
£| mCRUSHED CORE E|

El

2|

=

J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED
CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED
VN-VEIN FOL-FOLIATION ST-STEPPED R-ROUGH IN-FILLED

Jw
SRF

EMISSING CORE
INFERRED FAULT

DISCONTINUITY
1

X

Ja
WHERE:

Jn
Jw:

LITHOLOGICAL DESCRIPTION DISCONTINUITY DATA

Q-VALUE

1 & SRF:
OTHER TESTS
‘ DEPTH (ft)

RQD y Jr

TOTAL |SOLID
CORE %

DEPTH (m)
ELEVATION (m)

INDEX

TYPE AND SURFACE
DESCRIPTION

Jn
Jr
Ja

FRACTURE
FREQUENCY
ROCK
STRENGTH
INDEX

Q

STRATA PLOT
SAMPLE TYPE & No.

STRUCTURE | b
Q
o)
m

V2 WEATHERING

o
&

5
10
15
20
R4
R3
R2
R1
wi
w3
wa
30
60
%

N
©

N
(o]

N
(o2}

N
(2]

@eeol 6 | 3 1 | J-UN,R,CL 335

o
o
RC 16
>

R
o2

N
[o2]

End of borehole MBH13-2 at 50.59 m

3 o] 4 0

IS @ I =
AP UL S AL L AL UL L LAY UL A L NI
N NN NN NN N9 o
N

o o1 (o))

[e4) ~ (o]
JALFULLL LA PO LAY UL LA R LU LY G LAY L UL LU L UL R GLLHL RN
© © ©W ® W W 0 W o 0 0 o NN

(92

©
R
[}

UL NN
© © ©

[}
o
L

OO L A A AR Ra AR aa L Aa LA g QA A g A A AR AR AR AL Aa LA g0 A A A a8 LA A A A A A s IR
ﬁ%unwﬁﬁumﬁ?unugﬁunuﬁﬁuwuﬁﬂuwu#ﬁunuﬁﬂunuﬁRunuﬁﬁunuﬁ?uMHFFHMHSFHMHFHHMHSPHMuﬁﬂunu#ﬁuwuﬁﬁunuﬁﬂunuﬁﬁuwugﬁunuﬁ%um&ﬂuwu?HunuﬁPunuﬁﬂuwuﬁ*unuSRHMHRRHwuWﬁunuﬁ?unuﬁ?uwuﬁﬁunuFHHMHFFHwuﬁﬂunu#ﬁunuﬁﬁuwuﬁﬂunuFﬁunm

ALY
© O

L B s B e B B B B s Bt Bt
jl
o
L

(o]
=
o

75 Stantec

STANTEC Q-METHOD BOREHOLE 2 3/15/13  5:56:17 PM



BOREHOLE RECORD MBH13-3
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program pATUM _Chart NORTHING __ 5363008
LOCATION __Victoria Harbour ELEVATION _-1278m  EASTING __ 471110
DRILLING DATE _January 25,2013 DRILLING cO. _Mud Bay Dirillin DRILLING METHOD __Mud Rotary/Coring
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S < =
;:, o g 5 '&J s 501|I<Pa 100I|kPa 150IkPa 200=kPa E
2|5 SOIL DESCRIPTION a5 =
a |29 > |ZS|ow| W W I ]
o o) = 2 e} E F——O——1  Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90 0

] 111 Grey silty SAND, trace organics, very loose 0 :  E EEE EE N B =

. | ey sty & v ><SPT 310 32 ¢ 2
S - ,

{SMj; o
- 1 E

] -4
i . "." 1 Grey fine SAND, trace to some silt, trace gravel, E_ 6
-2 4 |...| shells, compact E
= —E e z‘ 8
-3 ><SPT 32 =10
Bl
E R -

1 b - 14

1 - " 16
BECd E
R - 18

1 [ .| -trace silt, compact to dense =
- 6 L SPT[3-3 -

1 . =20

1 =22
- 7 _: . ;_

1 I - 24
e = 26
E— z— 28

E Grey clayey SILT, trace fine sand, trace shells, soft XSP’[ 34| 44 =
- 9 E

] to firm =30

5 =32
I =34
11 - 36
B - 38
-124¢k ><SP13-5 43 ¢ o E 0

Sample Type: GS - Grab Sample SPT - Standard Penetration Test Logged by:  CL/KK/DG

ST - Shelby Tube PT - Piston Tube CC - Continuous Core . . ?
Piezometer . Bentonite = Sloughed @Drill Cuttings ESand Keviewedby: BH ﬁ Stantec
Backfill Type: [ >loue & Date: Feb 15, 2013




BOREHOLE RECORD MBH13-3cont'd

-13

-14

15

I
[y
=)

I
p—
N |

I
p—
=<}

I
o
o

I
[
(=]

I
(]
=

|
N
N

I
N
w

|
[N
i N

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program pATUM _Chart NORTHING __ 5363008
LOCATION __Victoria Harbour ELEVATION _-1278m  EASTING 471110
DRILLING DATE _January 25,2013 DRILLING cO. _Mud Bay Drillin DRILLING METHOD __Mud Rotary/Coring
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
£ @ wse =)
;:, o= 5 @ s 501|I<Pa 100I|kPa 150IkPa 200=kPa E
2|5 SOIL DESCRIPTION g al25 =
a |29 > |ZS|ow| W W ]
a o} = 2 e} E F——O——1  Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
10 20 30 40 50 60 70 80 90| 40
b Grey clayey SILT, trace fine sand, trace shells, soft e N FE SR R =
] to firm E
] :_ 42
3 - 44
1 - 46
E -trace to some gravel - 48
E : ><sp1 36| 22 - 50
] 1411 Grey silty SAND, some clay, trace gravel, compact c
ERYINE 3
1 |l =52
1 7+ {1:600mm diameter boulder [ =
Jsp Grey SAND, trace silt, shells =54
. Bedrock encountered at 16.9m. Refer to Rock Log - 56
] for continuation of rock description =
] = 58
] - 60
E - 62
1 - 64
E - 66
] - 68
E =70
-5
E =74
] =76
] =78
. o M S O C 80
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Logged by:  CL/KK/DG
S ST - Shelby Tub PT - Piston Tube CC - Continuous Core Reviewed by: BH @ Stantec
z - 5 i i
Backfill Type: . Bentonite 24 Sloughed @Drlll Cuttings ESand Date: Feb 15, 2013




BOREHOLE RECORD MBH13-3A

‘ DEPTH (ft)

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM Chart NORTHING 5363008
LOCATION __Victoria Harbour Crossing ELEVATION _ -12.78m EASTING 471110
DRILLING DATE 1/25/2013 DRILLING CO. _Mud Bay Dirilling DRILLING METHOD Mud Rotary/Coring
— o || ""BROKEN CORE E| FX-FRACTURE CONT-CONTACT RZ-BROKEN CORE / UN-UNDULATING CL-CLEAN
S Z |5 MCRUSHED CORE  Z| J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED 3|I6:L
= = | o |2 MMISSING CORE 3| CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED| 3IE5 | @
S % 9 L | DINFERRED FAULT & VN-VEIN FOL-FOLIATION ST-STEPPED R-ROUGH IN-FILLED '-'DJ < . ®»
ZlE LITHOLOGICAL DESCRIPTION AR N o DISCONTINUITY DATA 518 ad ¢
o | < < | &l w T Z S ox Wed oo
w| = = ) > | (x| Ex o O o
=g < | W) E |ToraL |soup | RaD. | RZ | 824 | P tue S IEET
z £ | &| Q |CORE%|CORE%| % Q5 |BE2 | 521283 s| 5| = TYPE AND SURFAGE > 3E
R i 5 |2 |8 DESCRIPTION 1 o
<| = w E (@]

1238 P| 0 |g3eg|3398 | 8898|228 |TRLE 5992 553 |
13
o]
16 2
C ] Bedrock encountered at 16.9 m. Refer E
- to Soil Log for overburden description. 3
- 177 Fractured to moderately jointed, B E
C moderately altered, weak, greenish grey [\’ E
F ALTERED GRANODIORITE M= E
] Sy 0| 3|3 | 2| J-UNRPC 44 E
B ] r/4 &~ E
C ] V) 3
- 18] N 2
| . Fo =
T ] \ E
B ] | E
- N E
- r /4 E
- \ E
| . | ~ E
19} N O (3|22 |J-UNSPC 223 E
[ Y] Fs] & E
I \ E
[ ] ‘ E
- ] N E
-] F/ E
[ ] Intact, moderately altered, weak, | N %
20 greenish grey ALTERED V g
C ] GRANODIORITE ! E
B ] (o] E
-] rr4 o o |3]3]|1]IJ-UNRCL 93 E
B vl e E
= \
21 V | g
] N g
-] o E
- \ E
C ] [ E
| | N =
- Fod E
- 22 \ E ©0[3|3]|2]|I-UNRPC 50 E
22 | E
[ ] AN ;
] o, E
- \ g
[ ] I E
- N E
-] [z E
25 Y
| i N g
[ ] Fr’4 E
. S o |3]15] 2| -PLRPC 233 g
[ ] NI E
T ] r 7 E
- 24 Y g
STANTEC Q-METHOD BOREHOLE 2 3/15/135:56:18 PM




BOREHOLE RECORD MBH13-3A

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM Chart NORTHING 5363008
LOCATION __Victoria Harbour Crossing ELEVATION_ -12.78m  EASTING 471110
DRILLING DATE 1/25/2013 DRILLING CO. _Mud Bay Dirilling DRILLING METHOD Mud Rotary/Coring
— G |4 "IBROKEN CORE  &| FX-FRAGTURE CONT-CONTACT RZ-BROKEN CORE/ UN-UNDULATING CL-CLEAN
S Z |B ICRUSHED CORE  Z| J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED 3|I6:L
= = | o |2 MMISSING CORE 3| CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED| SIE5 | &
= % Q | L |7 PINFERRED FAULT | VN-VEN FOL-FOLIATION ~ ST-STEPPED R-ROUGH IN-FILLED L < . dals
= o w ~
e = LITHOLOGICAL DESCRIPTION ooy o DISCONTINUITY DATA I58eq E|
T S S|Pl ¥S | E | 2. > x Yoo | B
o) o < | Wl E |toraL |soup | RaD. Bl S2% | ¥k |Tue g7 ¥ ]
m | @| § |CORE®%|CORE%| % | 25 | 2H2 | 52 |a8%|s5| 5| g TYPE AND SURFACE &> FEe|°e
ol 2| E £g 5 |4 |8 DESCRIPTION 4 o
T ||
128 P| 0 |g3eg|3898 8398|0228 |I2LE 5992 533 ]
-] Fractured to moderately jointed, |~ E 3
-] moderately altered, medium strong, N E81
- 1 1 I o E 3
[ 55 ] greenish grey ALTERED S ‘wl3lal1 s 447 e
- ={ | GRANODIORITE L= -
- - Frequent microdefects/veins Y £ 835
I N E
. K E 84
[ ] ! -
- 26 L ;85;
- ] \ | E 86
~ E ]
] NS @3 ]3| 2| J-UNRPC 38.5 2 Eg7
- r/4 =& O E®' 3
F ] \ 2 E A
- N E 88
27 H E
C ] V £ 89
- [ E
.- N E 90
I M/ E
[ Y E
- o S
[ 58] DR 0 | 6|3 |2 |I-UNREPC 163 s
T ] \ e
| | | g E
-] N 2932
B N 7z = E
I \ | £94
[ ] N E ]
291 M o5
] ! 96
B E N [ E 3
- ’\/ E ® [ 3|3 | 2 | J-UN,RPC 31 2972
I | E
C ] N SLE
30 ’\ /4 2
S g oo’
B Very severely fractured to intact, 1> 5 3|3 |2 |J-UNRPC 5 ; 3
. moderately weathered, medium strong, |’ & E OOE
- RAN [ E 3
-] grey G ODIORITE N E o—o|3 |3 |2 |J-UNRPC 11 E101
- 31 r 7 E 3
31 V- & E1023
-] = E 3
- L > ba (33| 2| J-UNREC 46 103
- \ E
[ ] ma E1049
_ L > E 3
32 . / m 21 05;
L o= o|3|3|1|J-UNRCL 92 E ]
I N o 1063
[ ] ks E S
N :_ ' | %1 OTé
- 335 Intact, moderately altered, medium | N 108
F ] strong to strong, greenish grey VA s E
. ALTERED GRANODIORITE JIE @ |3]3]2]|1-uNREC 46 109,
-] - Occasional disseminated sulphides - £ 10
s . \ g E
C ] | E
T2 o 1115
- 34 Severely fractur;:d, moderately a S 61312 1-unREC 118 ; 1;
E ] weathered, medium strong, dark 2] E! 1]
C ] greenish grey ANDESITE DYKE N E 15
- Severely fractured to fractured, M/ % é
- moderately altered, medium strong to N ” 114
- 35 strong, greenish grey ALTERED RS @ |3]3]2]71-UNRPC 245 O E14l
I GRANODIORITE \ | X . E 3
L] - Andesite dykes from 35.2 - 35.6 m 1163
[ 1484 and 36.6 - 36.8 m E 3
L] [ 117
== e
F J 2 1]
- 48 ® 33| 1 |J-UNRCL 36 001
STANTEC Q-METHOD BOREHOLE 2 3/15/135:56:18 PM




BOREHOLE RECORD MBH13-3A

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM Chart NORTHING 5363008
LOCATION __Victoria Harbour Crossing ELEVATION__-12.78m  EASTING 471110
DRILLING DATE 1/25/2013 DRILLING CO. _Mud Bay Dirilling DRILLING METHOD Mud Rotary/Coring
— G |4 "IBROKEN CORE  &| FX-FRAGTURE CONT-CONTACT RZ-BROKEN CORE/ UN-UNDULATING CL-CLEAN
E Z |E MCRUSHED CORE  E| J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED 3|I6:L
= = | o |2 MMISSING CORE 3| CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED| SIE5 | &
= % Q | L |7 PINFERRED FAULT | VN-VEN FOL-FOLIATION ~ ST-STEPPED R-ROUGH IN-FILLED L < . dals
= - w ~
= = LITHOLOGICAL DESCRIPTION AR N o DISCONTINUITY DATA 582G |
il ElRS 29 | B | Ex o > < Yeo |
o |y S| Y| E |toma soup | RQD. | P& d2d | Wil |tuwe o 8 cS Y| w
m | @| § |CORE®%|CORE%| % | 25 | 2H2 | 52 |a8%|s5| 5| g TYPE AND SURFACE &> FEe|°e
ol 2| E E2| &5 | ¢ | DESCRIPTION 4 o
T ||
128 D) 0 |gzez|88%8| 8838 |woes |F28E 5992|888 |
S n 2]
- 37 | =
L] N E1225
T ] r 7 E ]
- Y 125
F \ E
[ ] Lo 1245
[ ] RN E
38 I @ | 4|32 J-UNRPC 23.6 E ]
] NI B 1254
[ V | o6
F » o
] V
-39} L51.8 - - } E128]
-] Fractured to intact, slightly weathered, | ~ | 2 Joidsls !l | rura o E
C ] medium strong to strong, grey VIS o E120H
- GRANODIORITE ‘ E ]
] N 1303
F ] &
- 40 ! 1315
[ i N e
[ ] r/4 132
[ ] [ E
- I @3S 3|3 ] 2| J-UNRPC 34 Eq 333
O E
] R 21 3§
[ ] v E1345
- 41 E ]
| i N =
- M 135
- ] N | %1 3(;2
] e 137
| p | x E 3
- 42 N S) @0 |32 |2]|J-UNSPC 233 E138]
] Bk
] | 1395
[ ] N e
F [/ 1405
s o< E
- 43 L S 303|1|1-UNRCL 100 ;1“;
F s (-~ E142
- Severely fractured, moderately e
- weathered, weak to medium strong, % E 3
0] dark grey ANDESITE DYKE 9) ©91612 )2 J-UNSPC 42 E1443
%] ~ E 3
[ 1571 F145]
- Moderately jointed, moderately altered, | 46
C ] medium strong, greenish grey VA8 E
[ | | ALTERED GRANODIORITE e N R o 147,
- 45 L E
[ 1ss0 V7 148
- Moderately jointed to intact, medium | ~ e
- ] strong, grey GRANODIORITE V E ]
F ] . F150]
- 46 M/ § ® ®|3|3]|2|I-UNREPC 49 %5é
I | S
[ ] N E152]
R [/ E
- Y 1501
B i N E ]
47 K 154
[ ] | E 3
. N E155]
-] NGRS 303 | 1|J-UNRCL 91 I
- ] Ve o0 : R 1567
] N E ]
] Fo E157
- 48] \ e
[ ] N E158]
- ] 7\ ! % 5§
] ‘ e
[ ] N 160
STANTEC Q-METHOD BOREHOLE 2 3/15/13 5:56:18 PM




BOREHOLE RECORD MBH13-3A

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM Chart NORTHING 5363008
LOCATION __Victoria Harbour Crossing ELEVATION__-12.78m EASTING 471110
DRILLING DATE 1/25/2013 DRILLING CO. _Mud Bay Dirilling DRILLING METHOD Mud Rotary/Coring

BROKEN CORE

& FX-FRACTURE CONT-CONTACT RZ-BROKEN CORE/ UN-UNDULATING CL-CLEAN
£| mCRUSHED CORE E|

El

2|

=

J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED
CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED
VN-VEIN FOL-FOLIATION ST-STEPPED R-ROUGH IN-FILLED

Jw
SRF

EMISSING CORE
INFERRED FAULT

DISCONTINUITY
1

X

Ja
WHERE:

Jn
Jw:

LITHOLOGICAL DESCRIPTION DISCONTINUITY DATA

Q-VALUE

1 & SRF:
OTHER TESTS
‘ DEPTH (ft)

RQD y Jr

TOTAL |SOLID R.Q.D.
CORE % %

DEPTH (m)
ELEVATION (m)

INDEX

TYPE AND SURFACE
DESCRIPTION

Jn
Jr
Ja

STRATA PLOT
FRACTURE

FREQUENCY
ROCK
STRENGTH
INDEX

Q

STRUCTURE | b
Q
o)
m

V2 WEATHERING

g
%

80
60
40
20
80
60
40
20
80
60
40
20
5
10
15
20
R4
R3
R2
R1
wi
w3
wa
30
60
%

o103 |3 1 | J-UN,R,CL

N
©
s}
0

RC 23 SAMPLE TYPE & No.

R
(o]

Y
(2]

i
(2]

33| 1] J-UNRCL 100

o
o
RC 24
>

End of borehole MBH13-3A at 50.08 m
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BOREHOLE RECORD MBH13-4
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program pATUM _Chart NORTHING __ 5362952
LOCATION __Victoria Harbour ELEVATION _-416ém  BASTING _ 471275
DRILLING DATE _February 2,2013 DRILLING cO. _Mud Bay Dirillin DRILLING METHOD __Mud Rotary/Coring
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
£ @ 9 e
E ol 5 '&J s 501|I<Pa 100I|kPa 150IkPa ZOOIkPa E
2|5 SOIL DESCRIPTION a5 =
a |29 > |ZS|ow| W W I ]
a o) ~ 2 e E F——©6—1 Moisture Content & Atterberg Limits a
n = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90 0
] * 1 Dark grey SAND, some silt, trace shells, very loose  E EEE EE N B =
] . SPT4-1 3
] e c 2
- 1 L ;_
1 b5 = 4
L Jsp|sl -
1| = 6
-2 | E
I - 8
-3 Brown/grey SILT and CLAY, some gravel to - 10
] : SPT4-2 2
] gravelly, very stiff =
] - 12
- 4 3
; - 14
- 5 E_ 16
E— z— 18
L 6 ] grey, stiff 3
E SPT1/4-3 =
] =22
-7 3
E =24
e = 26
I - 28
JCL E
- 9 -trace sand, soft to firm E 30
1 SPT4-4 5
5 =32
I =34
11 - 36
B - 38
12 3 HEEE HHEH 5_40
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Logged by:  CL/KK/DG
ST - Shelby Tube PT - Piston Tube CC - Continuous Core . i ?
Piezometer . Bentonite (7] Sloughed @Drill Cuttings ESand Keviewedby: BH ﬁ Stantec
Backfill Type: [ >loue & Date: Feb 15, 2013




BOREHOLE RECORD MBH13-4cont'd
CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. _111700431
PROJECT Core Area Wastewater Treatment Program pATUM _Chart NORTHING __ 5362952
LOCATION __Victoria Harbour ELEVATION _-416ém  BASTING _ 471275
DRILLING DATE _February 2, 2013 DRILLING cO. _Mud Bay Dirillin DRILLING METHOD __Mud Rotary/Coring
SAMPLES | O Insitu Shear Vane (kPa) O Remoulded Shear Vane (kPa)
g 6‘ A Pocket Penetrometer (kPa) 3 Disturbed Torvane (kPa)
S e =)
E o g 5 '&J s 501|I<Pa 100I|kPa 150IkPa ZOOIkPa E
2|5 SOIL DESCRIPTION g al25 =
a |29 > |ZS|ow| W W I ]
o o) = 2 e} E F——O——1  Moisture Content & Atterberg Limits a
2 = 8 ®  Standard Penetration Test, blows/0.3m
0 10 20 30 40 50 60 70 80 90| 40
] Grey, SILT and CLAY, some gravel, trace sand, firm SPT4-5] 43" @ SEH EE R EE R ER R R =
] =42
—13 -
B - 44
-1 4_: E— 46
. -SPT refusal at 14.6m; 50 blows for 50mm; no E
L ] recovery E 48
. Bedrock encountered at 14.6m. Refer to Rock Log o
B 15_: for continuation of rock description - 50
] =52
16 =
I =54
17 E— 56
] - 58
18- =
] = 60
-19- 3 62
E— z— 64
20 = 66
] - 68
21 _: =
L =70
[22- =72
-
23 3
] =76
] =78
-24 -
. o M S O C 80
Sample Type: GS - Grab Sample SPT - Standard Penetration Test Logged by:  CL/KK/DG
S ST - Shelby Tub PT - Piston Tube CC - Continuous Core Reviewed by: BH @ Stantec
NS . .
Backfill Type: . Bentonite 24 Sloughed @ Drill Cuttings ESand Date: Feb 15, 2013




BOREHOLE RECORD MBH13-4

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM Chart NORTHING 5362952
LOCATION __Victoria Harbour Crossing ELEVATION__ -4.16m EASTING 471275
DRILLING DATE 2/2/2013 DRILLING CO. _Mud Bay Dirilling DRILLING METHOD Mud Rotary/Coring
— G |4 "IBROKEN CORE  &| FX-FRAGTURE CONT-CONTACT RZ-BROKEN CORE/ UN-UNDULATING CL-CLEAN
S Z |5 MCRUSHED CORE  Z| J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED 3|I6:L
= = = | o |2 MMISSING CORE 3| CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED| 3IE5 | @
S % 9 L | DINFERRED FAULT & VN-VEIN FOL-FOLIATION ST-STEPPED R-ROUGH IN-FILLED '-'DJ < .dwl|ls
= - w ~
= LITHOLOGICAL DESCRIPTION s N o DISCONTINUITY DATA 582G |
51 EIFS BS | E | 2. Zx I |f
o |y E:( W) E |ToTAL |soup | RQD. | RU o%uDJ 8 |sHe &) 8 =27 % w
m | @| § |CORE®%|CORE%| % | 25 | 2H2 | 52 |a8%|s5| 5| g TYPE AND SURFACE &> FEe|°e
w2z e | b | & |D DESCRIPTION 1 o
< e v e} ]
42 P| 0 |g3eg|3398 | 8898|228 |TRLE 5992 553 |
=
- 427
[ 13] E
L] 437
- 44
] E 453
[ 14 Bedrock encountered at 14.6 m. Refer 46
C to Soil Log for overburden description. E
F 47
- 188 ; e
C ] Fractured to intact, slightly weathered | ~ E 3
[ 5] to fresh, strong, grey GRANODIORITE |,/ ‘\ 49
C ] L 3|4 |J-UNRIN 18.8 50
L] VT E 3
-] | 513
- N e
[ ] M/ 52
16 | E 3
B ] N 53]
[ ] 7 E_ 3
- Y [ 543
] N E
F s 3|2 | J-UN,RPC 213 E 55
N 17t N | %56;
[ ] K N 57
[ ] F 58
- 18 N 2| 2| J-UNSPC 30.7 593
= o]
[ ] [ E
] N 61
- A E 5
o] | E 62
19 N E S
-] s 3|2 | J-UNRPC 13.8 633
F J o4
-] F/ e
o] ' 65
20 Nl e
] e 3|2 |1-UNREPC 29 663
S . 1 672
- Very severely fractured, highly altered, | ~ E - 3
21 N IE
[ 254 r /s — E 3
- Moderately jointed to intact, slightly | E70
- ] weathered, medium strong, grey V E_ S
[ 1 | GRANODIORITE X E7'
5o ] - Frequent microdefects/veins by 3|2 | J-UNRPC 49 E 703
- - Occasional disseminated sulphides Y E 3
L] N 733
- M/ E_
B Y 74
[ ] N e
55 ] M 75
[ ] . | %76%
[ ] [/ 3|2 |J-UNRPC 435 E 773
C ] ‘ E
[ ] L > %78%
pys \ E_
247 | 79
[ ] N e
[ ] : 801
STANTEC Q-METHOD BOREHOLE 2 3/15/13  5:56:20 PM




BOREHOLE RECORD

MBH13-4

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM Chart NORTHING 5362952
LOCATION __Victoria Harbour Crossing ELEVATION__-4.16m  EASTING 471275
DRILLING DATE 2/2/2013 DRILLING CO. _Mud Bay Dirilling DRILLING METHOD Mud Rotary/Coring
— G |4 "IBROKEN CORE  &| FX-FRAGTURE CONT-CONTACT RZ-BROKEN CORE/ UN-UNDULATING CL-CLEAN
E Z |E MCRUSHED CORE  E| J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED 2|
= =1 = | o |2 MMISSING CORE _ 3| CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED —>|(,, - @
= % Q | L |7 PINFERRED FAULT | VN-VEN FOL-FOLIATION ~ ST-STEPPED R-ROUGH IN-FILLED L < . dals
= - w ~
ZlE LITHOLOGICAL DESCRIPTION 2w N o DISCONTINUITY DATA ISSeEH H | T
Ak = |E|S £5 | E | Bl SofeelE
o |y S| Y| E |toma soup | RQD. | P& 8 |sHe o 8 cS Y| w
m F | @| 8 |CORE%|CORE%| % | 28 EZ|58% 5| 5| g TYPE AND SURFAGE &> FEe|°e
ol 2| E £g 4 |a DESCRIPTION 4 o
T ||
42 | Pl @ |sgeg| 8898|8898 w208 5223|388 ]
-] N E ]
F ] v/ =
F ] % SE,
5 ] | 5835
I N E
F I E 84
-] [/ E_ 3
F ] Y E 86
L] » @s 33| 2|I1-UNRPC 44 E 573
- \ s E 2
- N E 88
27 H E
C ] V £ 89
- ! E
- L 313]2]|1-uNRPC 50 903
F ] N E913
[ ] N E 3
j28t *\ ; %92;
- [ J-UN,R,PC E 3
. ! oo (3|32 5 %
- M
- Y 943
C ] N E -
29 M 5952
[ ] \\ %96%
- L, eo|3|3]|2|J-UNRPC 39.5 E
B \ E97
s . | = E
T ] S e
0] o 298%
L] | £99
] N E 3
- oo
B i | E
5315 r > @ | 6|3 |2 IJ-UNRPC 205 :10‘[
A Y 102
I S E 3
F ] r E103
B \ E
- N o4
32 s | 105
[ ] N 061
- I/ ©@c | 3|3 |2 |J-UNREPC 36 ;0%
T ] I 107
B N E ]
[ ] F/ 1085
- 4 \ E H
%% |
] N £1095
s . r 7 E ?
-] Y E110
] N E 3
- F, E111]
:34: \ [e35] 3122 ] 7J-UNS,PC 30.7 E 3
Ran | e
] N 1123
- Fo E
- ] v 1135
F e ‘
F ] Fractured, slightly weatehred, strong, N ;1 142
- 35 dark grey GRANODIORITE V E115]
I | E 3
- S 116
-] L/ ® [3]2] 2| 1-UNS,PC 21.7 én%
[ ] I F117
I S E 3
[ 36| I ¥
[ ] | E ]
T ] N 1199
. [/ E 3
! 1201
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BOREHOLE RECORD MBH13-4

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431
PROJECT Core Area Wastewater Treatment Program DATUM Chart NORTHING 5362952
LOCATION __Victoria Harbour Crossing ELEVATION__-4.16m  EASTING 471275
DRILLING DATE 2/2/2013 DRILLING CO. _Mud Bay Dirilling DRILLING METHOD Mud Rotary/Coring
— G |4 "IBROKEN CORE  &| FX-FRAGTURE CONT-CONTACT RZ-BROKEN CORE/ UN-UNDULATING CL-CLEAN
£ Z |5 MCRUSHED CORE  Z| J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED 3|I6:L
gl= £ | o || MMISSING CORE _ 2| CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED| SIE5 | &
=18 Q | L |7 PINFERRED FAULT | VN-VEN FOL-FOLIATION ~ ST-STEPPED R-ROUGH IN-FILLED L < . dals
= o w ~
e = LITHOLOGICAL DESCRIPTION AR o DISCONTINUITY DATA I58eq E|
o | < bl [ wg | T |2 S ox Wy =
w = K = £2 | by | BX |2 R
o|u E:( W= TOTAL |SOUD | RQD.| EZ | 824 | 24 sge ¢] gl = T|lw
m E | @| 8 |CORE%|CORE%| % | 25 | @¢2 | 2 (aQ%| 5| 5| g TYPE AND SURFAGE &> FEe|°e
w| Sz g | B | ¢ |2 DESCRIPTION 1 o
<| = w &) —
42 9| 0 |gzez|88%8| 8838|020y |F28E | 5993|888 |
T ] S E 3
L] r7 121
- 37 \ | @® |9 |3]| 4 |J-UNRIN 4.6 E 3
-] . . S o o »
T ] r 7 E ]
- b 123
C ] N E
[ ] M / 21 2 42
[ 35 | E 3
T ] N I 51 ZFE
] N v E1263
-] | ® 913 ] 2| J-UNRPC 10 (:.g SE
F ] L 127
] V
-39 | -
-] N E 3
F as E 120
. Very severely fractured to severely | N E
- fractured, moderately to highly altered, [\’ E1305
-] weak to medium strong, greenish grey ‘ E 3
B 1 > J-UN,R,PC . F1313
F40] | ALTERED GRANODIORITE L] R 08 131
- - "flaky", friable character Y 1321
- - From 41.31 - 41.59 m, rock strength N E
E ] . ! Lo 133
] reduced to residual soil Vo o Tel3 12 [ -umrre 158 >
C ] N 134
41 s 303 |2 I1-UNRPC 235 E S
F V) e 1355
[ ] N E
- [/ %
] | E 3
F N oo 153 | 2 | J-UNRPC 1 137
42} I N 138
- » =
-] VT e
] | £1405
I S E 3
43 e 41
- 43] \ \ e 15| 3 | 2 | J-UNRPC 27 ;142
[ ] N 142
F A
-] V) 143
- ] N E 3
] L 1445
j44t \ | E 3
- . N oo 20| 3 | 2 | J-UN,R,PC 32 21 4%
- r /4 E 3
] \ 146
. | E
L ] N E.
[ ] F/d o |20]3 | 2 | I-UN.RPC 038 E147
- 45 \ E
-] ‘ 148
L] L > e
] VT 149
- [ E 3
] N 1507
I ’\ /< E ]
- 46 K ®®| 6|3 |2 |I1-UNRPC 9.8 1515
] M 152
- ‘ E S
] N E153]
o] VA
47 ! 154
] L o 3|3 |2]1-uNRPC 17 155
] \ E 3
[ ] | E 3
H— N §1 5&;
6] V7 157
-+ S
] o ® |33 |21 unrec 75 1584
B ] \ E 3
C ] | 1591
. S E 3
] » 1601
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BOREHOLE RECORD MBH13-4

CLIENT CAPITAL REGIONAL DISTRICT PROJECT No. 111700431

PROJECT Core Area Wastewater Treatment Program DATUM Chart NORTHING 5362952
LOCATION __Victoria Harbour Crossing ELEVATION__-4.16m EASTING 471275
DRILLING DATE 2/2/2013 DRILLING CO. _Mud Bay Dirilling DRILLING METHOD Mud Rotary/Coring

BROKEN CORE
BCRUSHED CORE
EMISSING CORE
INFERRED FAULT

FX-FRACTURE CONT-CONTACT RZ-BROKEN CORE/ UN-UNDULATING CL-CLEAN

J-JOINT B-BEDDING RUBBLE ZONE ~ PO-POLISHED  PC-PARTIALLY COATED
CL-CLEAVAGE F-FAULT PL-PLANAR K-SLICKENSIDED CC-COMPLETELY COATED
VN-VEIN FOL-FOLIATION ST-STEPPED R-ROUGH IN-FILLED

Jw
SRF

STRUCTURE
1

DISCONTINUITY.

X

Ja
WHERE:

Jn
Jw:

LITHOLOGICAL DESCRIPTION DISCONTINUITY DATA

Q-VALUE
RQD  Jr
1 & SRF:
OTHER TESTS
‘ DEPTH (ft)

DEPTH (m)
ELEVATION (m)

INDEX

TYPE AND SURFACE
DESCRIPTION

Jn
Jr
Ja

FRACTURE
FREQUENCY

Q

STRATA PLOT
SAMPLE TYPE & No.

STRUCTURE | o
W2 WEATHERING

&
o

10
15
20
w1
w3
w4
30
60
90

N

©
R
(o]

@® | 63| 2| J-UNRPC 45

Y
(o2}

i
(2]

o 62| 2| J-UNSPC 1.7

o
o
R
[o2]

R
o2

End of borehole MBH13-4 at 50.3 m
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Geotechnical Data Report
Core Area Wastewater Treatment Program
Final

APPENDIX C

CPT Results

One Team. Infinite Solutions.



Job No: 12-1011

Client: Mud Bay Drilling Co. Ltd.

Project: Esquimalt, BC

Date: December 20th, 2012

CPT SUMMARY
i X Assumed Phreatic . Handheld GPS UTM [Handheld GPS UTM
CPT Sounding File Name Date Cone Final Depth (m) . X
Surface (m) Northing (m) Easting (m)

CPT12-01 1011CPO1 12/20/12 342:T1500F15U500 2.3 13.725 5363161 470587
CPT12-02 1011CP0O2 12/20/12 342:T1500F15U500 3.0 10.275 5363192 470597
CPT12-03 1011CPO3 12/20/12 342:T1500F15U500 2.6 11.975 5363130 470604

Datum: WGS 84 / UTM Zone 10 North
Note: Assumed phreatic surface based on dynamic pore pressure response.
Hydrostatic conditions assumed for interpretation tables.




Depth (meters)

Job No: 12-1011 Sounding: CPT12-01
Mud Bay Date: 12:20:12 09:35 Cone: 342:T1500F15U500
Site: Esquimalt, BC

qt (bar) fs (bar) Rf (%) u (m) SBT

0 100 200 00 10 20 3.0 4.0 0.0 20 4.0 6.0 8.0 0 50 100 150 0 6 12
0L | A IR B B T U R [P IR B [T

Sand
Silty Sand/Sand
Clayey Silt

Stiff Fine Grained

Clay

Silty Clay
Clayey Silt
1 T 1 Sit

Clayey Silt

Silt

Clayey Silt
Silt

Clayey Silt
Silty Clay

Clayey Silt
Silt

Clayey Silt

Silt
Clayey Silt

Silt

10 . . . .

g E g 4 SandySilt
Silt
Sandy Silt
Silt
Sandy Silt
Silt
Sandy Silt
Silt
Sandy Silt
Silt

] Refusal ] Refusal , Refusal ] Refusal ]

15
MaxDepth: 13.725 m/ 45.03 ft File: 1011CP01.COR SBT: Lunne, Robertson and Powell, 1997
Depthlinc: 0.025m / 0.082 ft UnitWt: SBT Chart Soil Zones Coords: UTMZone 10 N: 5363161m E: 470587m
AvgInt: 0.200m PageNo: 1 of 1

The reported coordinates were acquired from hand-held GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (meters)

15

Mud Bay

Job No: 12-1011
Date: 12:20:12 12:09
Site: Esquimalt, BC

Sounding: CPT12-02
Cone: 342:T1500F15U500

qt (bar)

0 100 200
|

Refusal

MaxDepth: 10.275m/ 33.71 ft
Depthinc: 0.025 m / 0.082 ft
Avg Int: 0.200m

fs (bar)

Rf (%)

00 1.0 20 3.0 4.0 0.0 2.0 40 6.0 80

u (m) SBT

0 50 100 150 0 6 12
[P IR B [T

Refusal

Refusal

Clayey Silt
Clay
Clayey Silt
Sandy Silt
g 4 ClayeySilt
Clay

Silty Clay
Clay
Clayey Silt
Silt

Silty Clay
Clayey Silt
Clay

Stiff Fine Grained
= Silty Clay
Clayey Silt

Silt

Sandy Silt

Silt
T Sandy Silt

Silt

Sandy Silt
Silty Sand/Sand
Sandy Silt

Silt

Sandy Silt
Sand

Refusal

File: 1011CP02.COR

UnitWt: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997
Coords: UTMZone 10 N: 5363192m E: 470597m
PageNo: 1 of 1

The reported coordinates were acquired from hand-held GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Depth (meters)

Job No: 12-1011 Sounding: CPT12-03
Mud Bay Date: 12:20:12 14:12 Cone: 342:T1500F15U500
Site: Esquimalt, BC

gt (bar) fs (bar) Rf (%) u(m) SBT
0 100 200 00 10 20 3.0 4.0 0.0 20 4.0 6.0 8.0 0 50 100 150 O 6 12

STt

Silty Clay
Clay

1 , 1 4 ClayeySilt
Silty Clay
Clay

Silty Clay
1 ] Clay

Clayey Silt

Silt

Silty Sand/Sand
Sand
Gravelly Sand
g g E g g 4 SandySilt
; Silty Sand/Sand
Sandy Silt
; Sand
Refusal Refusal Refusal Refusal
15
MaxDepth: 11.975 m/ 39.29 ft File: 1011CP03.COR SBT: Lunne, Robertson and Powell, 1997
Depthinc: 0.025 m / 0.082 ft UnitWt: SBT Chart Soil Zones Coords: UTMZone 10 N: 5363130m E: 470604m
AvgInt: 0.200m PageNo: 1 of 1

The reported coordinates were acquired from hand-held GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.



Job No:
Client:
Project:
Date:

12-1011

Mud Bay Drilling Co. Ltd.
Esquimalt, BC
December 20th, 2012

PPD SUMMARY

CPT Sounding

Duration (s)

Equilibrium Pore

Test Depth (m) Pressure Ug, (m)

Calculated Phreatic
Surface (m)

CPT12-01

2540

3.600 Not Achieved




Pore Pressure (m)

Job No: 12-1011 Sounding: CPT12-01
Date: 12/20/2012 09:35 Cone: 342:T1500F15U500
M Ud Bay Site: Esquimalt Cone Area: 15 sqcm
150
100
50 —
0 I I I
0 1000 2000 3000 4000
Time (s)

Filename: 1011CP01.PPD U Min: 30.6 m
Trace Summary: Depth: 3.600 m/11.811 ft U Max: 99.4 m
Duration: 2540.0 s



Geotechnical Data Report
Core Area Wastewater Treatment Program
Final

APPENDIX D

Laboratory Test Results

One Team. Infinite Solutions.



LIQUID AND PLASTIC LIMITS TEST REPORT

Stantec Consulting, Ltd.

Burnaby, British Columbia

Project No.:

111700431

Project: McLouglin Point, Esquimalt, BC

Figure

60 / /
. . /
Dashed line indicates the approximate
upper limit boundary for natural soils >
/
50— / S/
/ Q‘o‘
/ 0
/
/
, /
40—
/ /
> /
o
pd /
E /
5 80— ¢ /
= /
2 /
T /
V
/
20— *O /
y, )
v/
/ ¢
/
/
/
/ /
10—
/ /
WL/
| 1 ML or OL MH or OH
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LIQUID AND PLASTIC LIMITS TEST REPORT
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Project No: 111700431

Core Area Wastewater Treatment Program - McLoughlin Point
Geotechnical Investigation

Table D-1 Point Load Testing Summary

Borehole ID Sample Depth Rock Type Test | Core Diameter | Length |Is(45mm)| Is(50)
Type [mm] [mm] [Mpa] [Mpa]
[ft] [m]

BH12-05 19.00 5.79 Granodiorite D 44.41 90.00 3.70 3.50
BH12-05 31.00 9.45 Alt Granodiorite D 4441 110.00 2.84 2.69
BH12-06 14.67 4.47 Granodiorite D 44.41 95.00 7.15 6.78
BH12-06 15.00 4.57 Granodiorite D 44.41 130.00 4.96 4.70
BH12-06 25.42 7.75 Granodiorite D 44.41 120.00 7.07 6.70
BH12-06 29.50 8.99 Granodiorite D 44.41 120.00 11.11 10.54
BH12-06 34.00 10.37 Granodiorite D 44.41 95.00 7.91 7.50
BH12-08 28.08 8.56 Granodiorite D 44.41 100.00 0.87 0.83
BH12-08 31.08 9.48 Granodiorite D 4441 130.00 10.62 10.07
BH12-09 13.08 3.99 Granodiorite D 44.41 90.00 9.85 9.34
BH12-09 16.42 5.01 Granodiorite D 44.41 100.00 4.49 4.26
BH12-09 21.75 6.63 Granodiorite D 44.41 100.00 7.22 6.84
BH12-09 25.33 7.72 Granodiorite D 44.41 100.00 7.77 7.36
BH12-09 37.17 11.33 Granodiorite D 44.41 80.00 12.05 11.42
BH12-09 50.00 15.24 | Alt Granodiorite D 44.41 80.00 7.28 6.90
BH12-09 55.33 16.87 Alt Granodiorite D 4441 60.00 5.60 5.31
Statistics
Is(50)
Rock Type Avg Min Max
Granodiorite 6.91 0.83 11.42
Alt Granodiorite | 4.97 2.69 6.90
ALL 6.55 0.83 11.42

Page 1 of 1




Project No: 111700431

Core Area Wastewater Treatment Program - Victoria Harbour Crossing
Geotechnical Investigation
Table D-2 Point Load Testing Summary

Core
Borehole ID Sample Depth Rock Type Test Type| Diameter Length | Is(60mm) | Is(50)
[ Imi [mm] [mm] [Mpa] [Mpa]
MBH13-1 138.42 42.2 Granodiorite D 60.78 70 2.2 24
MBH13-1 150.17 45.8 Granodiorite D 60.78 105 3.5 3.8
MBH13-1 156.25 47.6 Granodiorite D 60.78 116 5.8 6.4
MBH13-1 164.50 50.2 Granodiorite D 60.78 90 6.0 6.6
MBH13-2 97.42 29.7 Granodiorite D 60.78 90 1.1 1.2
MBH13-2 117.17 35.7 Granodiorite D 60.78 85 0.6 0.6
MBH13-2 125.42 38.2 Granodiorite D 60.78 100 3.3 3.6
MBH13-2 132.83 40.5 Granodiorite D 60.78 65 5.9 6.4
MBH13-2 142.67 435 Granodiorite D 60.78 100 3.3 3.7
MBH13-2 152.08 46.4 Granodiorite D 60.78 85 2.2 2.4
MBH13-2 154.00 47.0 Granodiorite D 60.78 85 1.8 2.0
MBH13-2 161.00 49.1 Granodiorite D 60.78 95 1.0 1.1
MBH13-3A 59.67 18.2 Alt Granodiorite D 60.78 80 2.0 2.2
MBH13-3A 69.33 21.1 Alt Granodiorite D 60.78 100 0.8 0.8
MBH13-3A 71.17 21.7 Alt Granodiorite D 60.78 110 0.9 0.9
MBH13-3A 81.00 24.7 Alt Granodiorite D 60.78 95 0.4 0.5
MBH13-3A 94.00 28.7 Alt Granodiorite D 60.78 70 1.7 1.9
MBH13-3A 97.42 29.7 Alt Granodiorite D 60.78 70 1.2 1.4
MBH13-3A | 104.50 31.9 Granodiorite D 60.78 100 3.5 3.8
MBH13-3A | 131.42 40.1 Granodiorite D 60.78 100 1.5 1.7
MBH13-3A | 138.00 42.1 Granodiorite D 60.78 90 6.1 6.7
MBH13-3A | 141.00 43.0 Granodiorite D 60.78 90 1.6 1.7
MBH13-3A | 143.50 43.8 Andesite D 60.78 90 0.4 0.4
MBH13-3A | 150.00 45.7 Granodiorite D 60.78 90 5.4 5.9
MBH13-3A | 150.25 45.8 Granodiorite D 60.78 90 8.7 9.5
MBH13-3A | 154.33 47.1 Granodiorite D 60.78 90 5.9 6.5
MBH13-3A | 157.75 48.1 Granodiorite D 60.78 110 2.3 2.5
MBH13-3A | 161.58 49.3 Granodiorite A 60.78 45 2.8 3.1
MBH13-4 52.08 15.9 Granodiorite D 60.78 90 6.9 7.5
MBH13-4 61.75 18.8 Granodiorite D 60.78 95 53 5.8
MBH13-4 62.08 18.9 Granodiorite D 60.78 100 7.1 7.7
MBH13-4 70.50 21.5 Granodiorite D 60.78 110 6.6 7.2
MBH13-4 84.75 25.8 Granodiorite D 60.78 90 5.6 6.1
MBH13-4 90.42 27.6 Granodiorite D 60.78 100 7.1 7.7
MBH13-4 93.42 28.5 Granodiorite D 60.78 105 4.2 4.6
MBH13-4 108.42 33.1 Granodiorite D 60.78 100 2.2 2.3
MBH13-4 116.08 35.4 Granodiorite D 60.78 100 2.3 2.5
MBH13-4 123.58 37.7 Granodiorite D 60.78 80 3.9 4.3
MBH13-4 132.83 40.5 Alt Granodiorite D 60.78 90 14 1.5

Page 1 of 2




Project No: 111700431

Core Area Wastewater Treatment Program - Victoria Harbour Crossing
Geotechnical Investigation

Table D-2 Point Load Testing Summary

Statistics

Is(50)

Rock Type Avg Min Max
Granodiorite|] 3.7 0.4 9.5
Alt Granodio| 4.2 1.5 7.7
Andesite 0.1 0.1 0.1
ALL 3.8 0.4 9.5

Page 2 of 2



POINT LOAD STRENGTH INDEX TEST
ASTM D5731-08

Golder Associates Ltd. - Burnaby Laboratory
4280 Still Creek Drive
Burnaby, B.C. Canada V5C 6C8

Project Number 09-1416-0062/5000 Location Not Provided
Project CRD WWTP Geotechnical Investigation Schedule # 52
Client Stantec Machine ID A1252-9-05
Width |Diameter| Load

; g | Borehole | Sample Depth W D P De? De Is F Is(s0) Remarks
ele # (ft) (mm) (mm) (kN) (mm?) (mm) (MPa) (MPa)

1| D | MBH13-1 | N/A | 139.00-140.00 60.56 15.615 | 3667.51 60.56 4.26 1.09 4.64 |Failed partially along foliation

2| D| MBH13-1 | N/A | 162.17-163.67 60.77 18.661 | 3692.99 60.77 5.05 1.09 5.52

3| D |MBH13-3A| N/A | 112.83-113.92 61.21 3.687 3746.66 61.21 0.98 1.10 1.08 [Failed along foliation

4| D| MBH13-4 | N/A 82.58-84.33 60.68 22.308 | 3682.06 60.68 6.06 1.09 6.61 |Failed partially along foliation

5| D | MBH13-4 | N/A | 123.83-125.42 60.86 13.064 | 3703.94 60.86 3.53 1.09 3.85 |Failed partially along foliation

6 | D | BH12-05 N/A 25.58-26.83 44.5 20.784 | 1980.25 44.50 10.50 0.95 9.96

7 | D | BH12-06 N/A 11.58-12.75 44.73 16.793 | 2000.77 44.73 8.39 0.95 7.98

8 | D | BH12-09 N/A 11.17-12.50 44.01 12.534 | 1936.88 44.01 6.47 0.94 6.11 |Failed partially along foliation

TESTING GEOMETRIES
Diametral (D) Axial (A) Block (B) Irregular Lump (L)
|
L>05D ] L>05D | . L>080
- — = :
T - Equivaotent core o Equivaient core £ Sectien mm::v"v‘"" =
J—— LW“‘ 0IW <D< W 03wW<De W i o3w=D<w R

we et
H

M. Miller

March 25, 2013

E. Kostyukov

March 26, 2013

Technician

Date

Checked

Dated




Golder Associates Ltd. - Burnaby Laboratory
=, Golder 4280 Still Creek Drive
Associates Burnaby, B.C. Canada V5C 6C8

. . . Reference
Unconfined Compressive Strength of Intact Rock Core Specimens ASTM D7012-10 Method C
Project No.: 09-1416-0062/5000 Failure Mode
Project: CRD WWTP Geotechnical Investigation (1) Diagonal shear plane(s) (5) Conical
Client: Stantec (2) Vertical fracture(s) (6) Spalling
Location: Not Provided (3) Vertical splitting (7) Other
Lab ID 52 (4) Shear along foliation / discontinuity Note: (deg) measured from core axis
Wet Dry Maximum| Stress
No. | Borehole | Sample Depth Dia Ht A \ Mass Density w Density Load o Rock Type Failure Mode
# # (ft) (mm) (mm) (cm?) (cm®) (@) (Kgim®) (%) (Kgim®) (kN) (MPa) Type | (deg)
1 | MBH13-1 N/A  |139.00-140.00  60.66 128.41 28.90 371.10 976.40 2631 0.15 2627 257.60 89.1 Granodiorite 1,2 20
2 | MBH13-1 N/A  |162.17-163.67  60.71 123.94 28.95 358.77 951.30 2652 0.12 2648 214.70 74.2 Granodiorite 1,2 25
3 | MBH13-2 N/A  |134.58-135.67  60.92 128.90 29.15 375.72 984.00 2619 0.09 2617 317.90 109.1 Granodiorite 4 22
4 | MBH13-2 N/A  |158.92-159.42  60.68 128.20 28.92 370.74 972.40 2623 0.09 2620 143.50 49.6 Gneiss 4 30
5 | MBH13-3A | N/A 84.33-85.75 | 60.74 125.73 28.98 364.32 913.30 2507 0.61 2492 39.50 136 Gneiss 4 15
6 | MBH13-3A| N/A |112.83-11392  60.84 128.89 29.07 374.70 985.00 2629 0.11 2626 51.10 17.6 Gneiss 1 20
7 | MBH13-4 N/A 82.58-84.33 |  60.71 124.28 28.95 359.76 946.60 2631 0.18 2626 146.90 50.7 Granodiorite 4 18
8 | MBH13-4 N/A  |123.83-12542  60.65 125.72 28.89 363.21 953.70 2626 0.24 2619 186.80 64.7 Gneiss 2,1 30
9 | BH12-05 N/A 25.58-26.83 | 4451 94.77 15.56 147.46 395.20 2680 0.10 2677 346.50 2227 Gneiss 1 22
10 | BH12-06 N/A 11.58-12.75  44.81 95.81 15.77 151.10 395.30 2616 0.05 2615 187.20 118.7 Granodiorite 2,1 10
11 | BH12-08 N/A 30.08-30.75 |  44.75 94.00 15.73 147.84 392.20 2653 0.10 2650 130.90 83.2 Gneiss 42 23
12 | BH12-09 N/A 11.17-1250  44.02 93.79 15.22 142.74 377.70 2646 0.08 2644 152.90 100.5 Granodiorite 6,2
M. Miller March 21, 2013 E. Kostyukov March 26, 2013
TESTED BY DATE CHECKED BY DATE
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Golder Associates Ltd. - Burnaby Lab

4280

Still Creek Drive

Burnaby, B.C. Canada V5C 6C6

Unconfined Compressive Strength of Intact Rock Core Specimens

Reference
ASTM D7012-10 Method C

Project No.: | 09-1416-0062/5000 Borehole: MBH13-1
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A

Location: Not Provided Depth (ft): 139.00-140.00
Client: Stantec Lab ID No: 52

Testing Results

Max Load (kN) 257.60
Stress o (MPa) 89.1
Pace Rate (kN/s) 1.25

Sample Measurements

Diameter (mm) 60.66
Height (mm) 128.41
Area (cm?) 2890
Volume (cm?) 371.10
Mass (9) 976.40

Moisture Content (%) 0.15

Lithology Granodiorite Wet Density (Kg/mS) 2631.08
Dry Density (Kg/m®) 2627.03
Failure Mode Notes
- Water content as received
Type: 1.2 Mode:
(1) Diagonal shear plane(s)
Degrees:* 20 (2) Vertical fracture(s)

(3) Vertical splitting

(4) Shear along foliation /discontinuity

(5) Conical
* Degrees measured with respect to|(6) Spalling
core axis. (7) Other
Comments

* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be
provided upon request.

BEFORE TEST

AFTER TEST

M. Miller

March 21, 2013

E. Kostyukov

March 26, 2013

TESTED BY

DATE

CHECKED BY

DATE

O:\Active\_2009\1416\09-1416-0062 MISC SMALL PROJECTS\Phase 5000 Stantec CDR WWTP Sch-\Working Files\UCS\Stantec UCS
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Golder Associates Ltd. - Burnaby Lab

4280

Still Creek Drive

Burnaby, B.C. Canada V5C 6C6

Unconfined Compressive Strength of Intact Rock Core Specimens

Reference
ASTM D7012-10 Method C

Project No.: | 09-1416-0062/5000 Borehole: MBH13-1
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A

Location: Not Provided Depth (ft): 162.17-163.67
Client: Stantec Lab ID No: 52

Testing Results

Max Load (kN) 214.70
Stress o (MPa) 74.2
Pace Rate (kN/s) 1.25

Sample Measurements

Diameter (mm) 60.71
Height (mm) 123.94
Area (cm?) 2895
Volume (cm?) 358.77
Mass (9) 951.30

Moisture Content (%) 0.12

Lithology Granodiorite Wet Density (Kg/m®) 2651.52
Dry Density (Kg/m®) 2648.45
Failure Mode Notes
- Water content as received
Type: 1.2 Mode:
(1) Diagonal shear plane(s)
Degrees:* 25 (2) Vertical fracture(s)

(3) Vertical splitting

(4) Shear along foliation /discontinuity

(5) Conical
* Degrees measured with respect to|(6) Spalling
core axis. (7) Other
Comments

* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be
provided upon request.

BEFORE TEST

AFTER TEST

M. Miller

March 21, 2013

E. Kostyukov

March 26, 2013

TESTED BY

DATE

CHECKED BY

DATE

O:\Active\_2009\1416\09-1416-0062 MISC SMALL PROJECTS\Phase 5000 Stantec CDR WWTP Sch-\Working Files\UCS\Stantec UCS
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Golder Associates Ltd. - Burnaby Lab

4280

Still Creek Drive

Burnaby, B.C. Canada V5C 6C6

Unconfined Compressive Strength of Intact Rock Core Specimens

Reference
ASTM D7012-10 Method C

Project No.: | 09-1416-0062/5000 Borehole: MBH13-2
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A

Location: Not Provided Depth (ft): 134.58-135.67
Client: Stantec Lab ID No: 52

Testing Results

Max Load (kN) 317.90
Stress o (MPa) 109.1
Pace Rate (kN/s) 1.25

Sample Measurements

Diameter (mm) 60.92
Height (mm) 128.90
Area (cm?) 2915
Volume (cm?) 375.72
Mass (g) 984.00

Moisture Content (%) 0.09

Lithology Granodiorite Wet Density (Kg/mS) 2618.98
Dry Density (Kg/m®) 2616.59
Failure Mode Notes
- Water content as received
Type: 4 Mode:
(1) Diagonal shear plane(s)
Degrees:* 22 (2) Vertical fracture(s)

(3) Vertical splitting

(4) Shear along foliation /discontinuity

(5) Conical
* Degrees measured with respect to|(6) Spalling
core axis. (7) Other
Comments

* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be
provided upon request.

BEFORE TEST

AFTER TEST

M. Miller

March 21, 2013

E. Kostyukov

March 26, 2013

TESTED BY

DATE

CHECKED BY

DATE

O:\Active\_2009\1416\09-1416-0062 MISC SMALL PROJECTS\Phase 5000 Stantec CDR WWTP Sch-\Working Files\UCS\Stantec UCS
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Golder Associates Ltd. - Burnaby Lab

4280

Still Creek Drive

Burnaby, B.C. Canada V5C 6C6

Unconfined Compressive Strength of Intact Rock Core Specimens

Reference
ASTM D7012-10 Method C

Project No.: | 09-1416-0062/5000 Borehole: MBH13-2
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A

Location: Not Provided Depth (ft): 158.92-159.42
Client: Stantec Lab ID No: 52

Testing Results

Sample Measurements

Max Load (kN) 143.50 Diameter (mm) 60.68

Height (mm) 128.20
Stress o (MPa) 49.6 Area (cm?) 28.92

Volume (cm?) 370.74
Pace Rate (kN/s) 1.25 Mass (g) 972.40

Moisture Content (%) 0.09
Lithology Gneiss Wet Density (Kg/mS) 2622.86

Dry Density (Kg/m®) 2620.43

Failure Mode Notes

- Water content as received
Type: 4 Mode:

(1) Diagonal shear plane(s)
Degrees:* 30 (2) Vertical fracture(s)

(3) Vertical splitting

(4) Shear along foliation /discontinuity

(5) Conical
* Degrees measured with respect to|(6) Spalling
core axis. (7) Other
Comments

* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be
provided upon request.

BEFORE TEST

AFTER TEST

M. Miller

March 21, 2013

E. Kostyukov

March 26, 2013

TESTED BY

DATE

CHECKED BY

DATE

O:\Active\_2009\1416\09-1416-0062 MISC SMALL PROJECTS\Phase 5000 Stantec CDR WWTP Sch-\Working Files\UCS\Stantec UCS
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Golder Associates Ltd. - Burnaby Lab
4280 still Creek Drive
Burnaby, B.C. Canada V5C 6C6

Unconfined Compressive Strength of Intact Rock Core Specimens

Reference
ASTM D7012-10 Method C

Project No.: | 09-1416-0062/5000 Borehole: MBH13-3A
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A
Location: Not Provided Depth (ft): 84.33-85.75
Client: Stantec Lab ID No: 52
Testing Results Sample Measurements
Max Load (kN) 39.50 Diameter (mm) 60.74
Height (mm) 125.73 )
Stress o (MPa) 13.6 Area (cm?) 28.98 (
Volume (cm?) 364.32
Pace Rate (kN/s) 1.25 Mass (9) 913.30 ’
Moisture Content (%) 0.61
Lithology Gneiss Wet Density (Kg/mS) 2506.89
Dry Density (Kg/m®) 2491.79
I ‘/ I
Failure Mode Notes
- Water content as received
Type: 4 Mode:
(1) Diagonal shear plane(s) BEFORE TEST
Degrees:* 15 (2) Vertical fracture(s)
(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical
* Degrees measured with respect to|(6) Spalling
core axis. (7) Other
Comments '
I v/ &
* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be AFTER TEST

provided upon request.

M. Miller

March 21, 2013

E. Kostyukov

March 26, 2013

TESTED BY

DATE

CHECKED BY

DATE

O:\Active\_2009\1416\09-1416-0062 MISC SMALL PROJECTS\Phase 5000 Stantec CDR WWTP Sch-\Working Files\UCS\Stantec UCS
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Golder Associates Ltd. - Burnaby Lab

4280

Still Creek Drive

Burnaby, B.C. Canada V5C 6C6

Unconfined Compressive Strength of Intact Rock Core Specimens

Reference
ASTM D7012-10 Method C

Project No.: | 09-1416-0062/5000 Borehole: MBH13-3A
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A

Location: Not Provided Depth (ft): 112.83-113.92
Client: Stantec Lab ID No: 52

Testing Results

Sample Measurements

Max Load (kN) 51.10 Diameter (mm) 60.84

Height (mm) 128.89
Stress o (MPa) 17.6 Area (cm?) 29.07

Volume (cm?) 374.70
Pace Rate (kN/s) 1.25 Mass (g) 985.00

Moisture Content (%) 0.11
Lithology Gneiss Wet Density (Kg/mS) 2628.75

Dry Density (Kg/m®) 2625.81

Failure Mode Notes

- Water content as received
Type: 1 Mode:

(1) Diagonal shear plane(s)
Degrees:* 20 (2) Vertical fracture(s)

(3) Vertical splitting

(4) Shear along foliation /discontinuity

(5) Conical
* Degrees measured with respect to|(6) Spalling
core axis. (7) Other
Comments

* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be
provided upon request.

BEFORE TEST

AFTER TEST

M. Miller

March 21, 2013

E. Kostyukov

March 26, 2013

TESTED BY

DATE

CHECKED BY

DATE

O:\Active\_2009\1416\09-1416-0062 MISC SMALL PROJECTS\Phase 5000 Stantec CDR WWTP Sch-\Working Files\UCS\Stantec UCS
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Golder Associates Ltd. - Burnaby Lab
4280 still Creek Drive
Burnaby, B.C. Canada V5C 6C6

Unconfined Compressive Strength of Intact Rock Core Specimens

Reference
ASTM D7012-10 Method C

Project No.: |09-1416-0062/5000 Borehole: MBH13-4
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A
Location: Not Provided Depth (ft): 82.58-84.33
Client: Stantec Lab ID No: 52
Testing Results Sample Measurements
Max Load (kN) 146.90 Diameter (mm) 60.71
Height (mm) 124.28 )
Stress o (MPa) 50.7 Area (cm?) 28.95 (
Volume (cm®) 359.76
Pace Rate (kN/s) 1.25 Mass (9) 946.60 ’
Moisture Content (%) 0.18
Lithology Granodiorite Wet Density (Kg/m®) 2631.21
Dry Density (Kg/m®) 2626.48
I ‘/ I
Failure Mode Notes
- Water content as received
Type: 4 Mode:
(1) Diagonal shear plane(s) BEFORE TEST
Degrees:* 18 (2) Vertical fracture(s)
(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical
* Degrees measured with respect to|(6) Spalling
core axis. (7) Other
Comments '
' v/ &
* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be AFTER TEST

provided upon request.

M. Miller

March 21, 2013

E. Kostyukov

March 26, 2013

TESTED BY

DATE

CHECKED BY

DATE
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Golder Associates Ltd. - Burnaby Lab

4280

Still Creek Drive

Burnaby, B.C. Canada V5C 6C6

Unconfined Compressive Strength of Intact Rock Core Specimens

Reference
ASTM D7012-10 Method C

Project No.: | 09-1416-0062/5000 Borehole: MBH13-4
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A

Location: Not Provided Depth (ft): 123.83-125.42
Client: Stantec Lab ID No: 52

Testing Results

Sample Measurements

Max Load (kN) 186.80 Diameter (mm) 60.65

Height (mm) 125.72
Stress o (MPa) 64.7 Area (cm?) 28.89

Volume (cm?) 363.21
Pace Rate (kN/s) 1.25 Mass (9) 953.70

Moisture Content (%) 0.24
Lithology Gneiss Wet Density (Kg/m®) 2625.77

Dry Density (Kg/m®) 2619.43

Failure Mode Notes

- Water content as received
Type: 2,1 Mode:

(1) Diagonal shear plane(s)
Degrees:* 30 (2) Vertical fracture(s)

(3) Vertical splitting

(4) Shear along foliation /discontinuity

(5) Conical
* Degrees measured with respect to|(6) Spalling
core axis. (7) Other
Comments

* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be
provided upon request.

BEFORE TEST

AFTER TEST

M. Miller

March 21, 2013

E. Kostyukov

March 26, 2013

TESTED BY

DATE

CHECKED BY

DATE
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Golder Associates Ltd. - Burnaby Lab
4280 still Creek Drive
Burnaby, B.C. Canada V5C 6C6

Unconfined Compressive Strength of Intact Rock Core Specimens

Reference
ASTM D7012-10 Method C

Project No.: | 09-1416-0062/5000 Borehole: BH12-05
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A
Location: Not Provided Depth (ft): 25.58-26.83
Client: Stantec Lab ID No: 52
Testing Results Sample Measurements
Max Load (kN) 346.50 Diameter (mm) 44.51
Height (mm) 94.77 )
Stress o (MPa) 222.7 Area (cm?) 15.56 (
Volume (cm®) 14746
Pace Rate (kN/s) 1.25 Mass (9) 395.20 ’
Moisture Content (%) 0.10
Lithology Gneiss Wet Density (Kg/mS) 2680.04
Dry Density (Kg/m®) 2677.36
I ‘/ I
Failure Mode Notes
- Water content as received
Type: 1 Mode:
(1) Diagonal shear plane(s) BEFORE TEST
Degrees:* 22 (2) Vertical fracture(s)
(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical
* Degrees measured with respect to|(6) Spalling
core axis. (7) Other
Comments '
I v/ &
* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be AFTER TEST

provided upon request.

M. Miller

March 21, 2013

E. Kostyukov

March 26, 2013

TESTED BY

DATE

CHECKED BY

DATE
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Golder Associates Ltd. - Burnaby Lab
4280 still Creek Drive
Burnaby, B.C. Canada V5C 6C6

Unconfined Compressive Strength of Intact Rock Core Specimens

Reference
ASTM D7012-10 Method C

Project No.: | 09-1416-0062/5000 Borehole: BH12-06
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A
Location: Not Provided Depth (ft): 11.58-12.75
Client: Stantec Lab ID No: 52
Testing Results Sample Measurements
Max Load (kN) 187.20 Diameter (mm) 4481
Height (mm) 95.81 )
Stress ¢ (MPa) 118.7 Area (cm?) 15.77 a2
Volume (cm?) 151.10
Pace Rate (kN/s) 1.25 Mass (9) 395.30 ’
Moisture Content (%) 0.05
Lithology Granodiorite Wet Density (Kg/m3) 2616.23
Dry Density (Kg/m®) 2614.85
I ‘/ I
Failure Mode Notes
- Water content as received
Type: 2,1 Mode:
(1) Diagonal shear plane(s) BEFORE TEST
Degrees:* 10 (2) Vertical fracture(s)
(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical
* Degrees measured with respect to|(6) Spalling
core axis. (7) Other
Comments '
I v/ &
* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be AFTER TEST

provided upon request.

M. Miller

March 21, 2013

E. Kostyukov

March 26, 2013

TESTED BY

DATE

CHECKED BY

DATE
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Golder Associates Ltd. - Burnaby Lab
4280 still Creek Drive
Burnaby, B.C. Canada V5C 6C6

Unconfined Compressive Strength of Intact Rock Core Specimens

Reference
ASTM D7012-10 Method C

Project No.: | 09-1416-0062/5000 Borehole: BH12-08
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A
Location: Not Provided Depth (ft): 30.08-30.75
Client: Stantec Lab ID No: 52
Testing Results Sample Measurements
Max Load (kN) 130.90 Diameter (mm) 44.75
Height (mm) 94.00 )
Stress ¢ (MPa) 83.2 Area (cm?) 15.73 a2
Volume (cm?) 147.84
Pace Rate (kN/s) 1.25 Mass (9) 392.20 ’
Moisture Content (%) 0.10
Lithology Gneiss Wet Density (Kg/mS) 2652.80
Dry Density (Kg/m®) 2650.07
I ‘/ I
Failure Mode Notes
- Water content as received
Type: 4,2 Mode:
(1) Diagonal shear plane(s) BEFORE TEST
Degrees:* 23 (2) Vertical fracture(s)
(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical
* Degrees measured with respect to|(6) Spalling
core axis. (7) Other
Comments '
I v/ &
* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be AFTER TEST

provided upon request.

M. Miller

March 21, 2013

E. Kostyukov

March 26, 2013

TESTED BY

DATE

CHECKED BY

DATE
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Golder Associates Ltd. - Burnaby Lab
4280 still Creek Drive
Burnaby, B.C. Canada V5C 6C6

Unconfined Compressive Strength of Intact Rock Core Specimens

Reference
ASTM D7012-10 Method C

Project No.: | 09-1416-0062/5000 Borehole: BH12-09
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A
Location: Not Provided Depth (ft): 11.17-12.50
Client: Stantec Lab ID No: 52
Testing Results Sample Measurements
Max Load (kN) 152.90 Diameter (mm) 44.02
Height (mm) 93.79 )
Stress ¢ (MPa) 100.5 Area (cm?) 15.22 a2
Volume (cm?) 142.74
Pace Rate (kN/s) 1.25 Mass (9) 377.70 ’
Moisture Content (%) 0.08
Lithology Granodiorite Wet Density (Kg/mS) 2646.06
Dry Density (Kg/m®) 2643.96
I ‘/ I
Failure Mode Notes
- Water content as received
Type: 6,2 Mode:
(1) Diagonal shear plane(s) BEFORE TEST
Degrees:* (2) Vertical fracture(s)
(3) Vertical splitting
(4) Shear along foliation /discontinuity
(5) Conical
* Degrees measured with respect to|(6) Spalling
core axis. (7) Other
Comments '
I v/ &
* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be AFTER TEST

provided upon request.

M. Miller

March 21, 2013

E. Kostyukov

March 26, 2013

TESTED BY

DATE

CHECKED BY

DATE
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Golder Associates Ltd. - Burnaby
Lab
4280 Still Creek Drive

Tensile Strength By The Brazil Test

Reference
ISRM 1981 (p120-121)

Project No.: 09-1416-0062/5000 Borehole: MBH13-1
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A
Location: Not Provided Depth (ft): 162.17-163.67
Client: Stantec Lab ID No: 52
Testing Results Sample Measurements
Max Load (MN) 0.0272 Diameter (mm) 60.90
Thickness (mm) 34.12
Tensile Stress (MPa) 8.3 Area (cm?) 29.13
Volume (cm®) 99.39
Mass (g) 260.50
Moisture Content (%) 0.08
Wet Density (Kg/m®) 2621.04 FRONT BEFORE
Dry Density (Kg/m®) 2619.04
Failure Mode Calibration
Type: Vertical Splitting Machine ID TestNet-GP
Load Orientation Transducer ID N/A BACK BEFORE
Direction of loading axis with Ram Area cm? N/A
respect to bedding or foliation
in degrees 90 Data Logger N/A
Comments
Lithology: Granodiorite
FRONT AFTER
* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be
provided upon request. BACK AFTER
M. Miller March 25, 2013 E. Kostyukov March 26, 2013
TESTED BY DATE CHECKED BY DATE




» Golder
Associates

Golder Associates Ltd. - Burnaby
Lab
4280 Still Creek Drive

Tensile Strength By The Brazil Test

Reference
ISRM 1981 (p120-121)

Project No.: 09-1416-0062/5000 Borehole: MBH13-2
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A
Location: Not Provided Depth (ft): 134.58-135.67
Client: Stantec Lab ID No: 52
Testing Results Sample Measurements
Max Load (MN) 0.0333 Diameter (mm) 60.91
Thickness (mm) 32.93
Tensile Stress (MPa) 10.6 Area (cm?) 29.14
Volume (cm®) 95.95
Mass (g) 252.20
Moisture Content (%) 0.12
Wet Density (Kg/m®) 2628.37 FRONT BEFORE
Dry Density (Kg/m®) 2625.25
Failure Mode Calibration
Type: Vertical Splitting Machine ID TestNet-GP
Load Orientation Transducer ID N/A BACK BEFORE
Direction of loading axis with Ram Area cm? N/A
respect to bedding or foliation
in degrees 90 Data Logger N/A
Comments
Lithology: Granodiorite
FRONT AFTER
* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be
provided upon request. BACK AFTER
M. Miller March 25, 2013 E. Kostyukov March 26, 2013
TESTED BY DATE CHECKED BY DATE




» Golder
Associates

Golder Associates Ltd. - Burnaby
Lab
4280 Still Creek Drive

Tensile Strength By The Brazil Test

Reference
ISRM 1981 (p120-121)

Project No.: 09-1416-0062/5000 Borehole: MBH13-3A
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A
Location: Not Provided Depth (ft): 84.33-85.75
Client: Stantec Lab ID No: 52
Testing Results Sample Measurements
Max Load (MN) 0.0106 Diameter (mm) 60.82
Thickness (mm) 33.17
Tensile Stress (MPa) 3.3 Area (cm?) 29.05
Volume (cm®) 96.37
Mass (g) 240.90
Moisture Content (%) 0.37
Wet Density (Kg/m®) 2499.82 FRONT BEFORE
Dry Density (Kg/m®) 2490.50
Failure Mode Calibration
Type: Vertical Splitting Machine ID TestNet-GP
Load Orientation Transducer ID N/A BACK BEFORE
Direction of loading axis with Ram Area cm? N/A
respect to bedding or foliation
in degrees 90 Data Logger N/A
Comments
Lithology: Gneiss
FRONT AFTER
* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be
provided upon request. BACK AFTER
M. Miller March 25, 2013 E. Kostyukov March 26, 2013
TESTED BY DATE CHECKED BY DATE




» Golder
Associates

Golder Associates Ltd. - Burnaby
Lab
4280 Still Creek Drive

Tensile Strength By The Brazil Test

Reference
ISRM 1981 (p120-121)

Project No.: 09-1416-0062/5000 Borehole: MBH13-4
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A
Location: Not Provided Depth (ft): 82.58-84.33
Client: Stantec Lab ID No: 52
Testing Results Sample Measurements
Max Load (MN) 0.0396 Diameter (mm) 60.75
Thickness (mm) 34.30
Tensile Stress (MPa) 12.1 Area (cm?) 28.99
Volume (cm?) 99.42
Mass (g) 258.70
Moisture Content (%) 0.15
Wet Density (Kg/m®) 2602.08 FRONT BEFORE
Dry Density (Kg/m®) 2598.07
Failure Mode Calibration
Type: Vertical Splitting/Shea Machine ID TestNet-GP
Load Orientation Transducer ID N/A BACK BEFORE
Direction of loading axis with Ram Area cm? N/A
respect to bedding or foliation
in degrees 90 Data Logger N/A
Comments
Lithology: Granodiorite
FRONT AFTER
* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be
provided upon request. BACK AFTER
M. Miller March 25, 2013 E. Kostyukov March 26, 2013
TESTED BY DATE CHECKED BY DATE




» Golder
Associates

Golder Associates Ltd. - Burnaby
Lab
4280 Still Creek Drive

Tensile Strength By The Brazil Test

Reference
ISRM 1981 (p120-121)

Project No.: 09-1416-0062/5000 Borehole: BH12-05
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A
Location: Not Provided Depth (ft): 25.58-26.83
Client: Stantec Lab ID No: 52
Testing Results Sample Measurements
Max Load (MN) 0.0228 Diameter (mm) 44.49
Thickness (mm) 24.62
Tensile Stress (MPa) 13.2 Area (cm?) 15.55
Volume (cm?) 38.27
Mass (g) 102.00
Moisture Content (%) 0.11
Wet Density (Kg/m®) 2665.00 FRONT BEFORE
Dry Density (Kg/m®) 2661.97
Failure Mode Calibration
Type: Vertical Splitting Machine ID TestNet-GP
Load Orientation Transducer ID N/A BACK BEFORE
Direction of loading axis with Ram Area cm? N/A
respect to bedding or foliation
in degrees 90 Data Logger N/A
Comments
Lithology: Gneiss
FRONT AFTER
* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be
provided upon request. BACK AFTER
M. Miller March 25, 2013 E. Kostyukov March 26, 2013
TESTED BY DATE CHECKED BY DATE




» Golder
Associates

Golder Associates Ltd. - Burnaby
Lab
4280 Still Creek Drive

Tensile Strength By The Brazil Test

Reference
ISRM 1981 (p120-121)

Project No.: 09-1416-0062/5000 Borehole: BH12-09
Project: CRD WWTP Geotechnical Investigation Sample Number: N/A
Location: Not Provided Depth (ft): 11.17-12.50
Client: Stantec Lab ID No: 52
Testing Results Sample Measurements
Max Load (MN) 0.0152 Diameter (mm) 44.03
Thickness (mm) 26.04
Tensile Stress (MPa) 8.4 Area (cm?) 15.23
Volume (cm®) 39.65
Mass (g) 104.10
Moisture Content (%) 0.19
Wet Density (Kg/m®) 2625.56 FRONT BEFORE
Dry Density (Kg/m®) 2620.55
Failure Mode Calibration
Type: Vertical Splitting Machine ID TestNet-GP
Load Orientation Transducer ID N/A BACK BEFORE
Direction of loading axis with Ram Area cm? N/A
respect to bedding or foliation
in degrees 90 Data Logger N/A
Comments
Lithology: Granodiorite
FRONT AFTER
* The test data given herein pertain to the sample provided only. This report
constitutes a testing service only. Interpretation of the data given here may be
provided upon request. BACK AFTER
M. Miller March 25, 2013 E. Kostyukov March 26, 2013
TESTED BY DATE CHECKED BY DATE




Geotechnical Data Report
Core Area Wastewater Treatment Program
Final

APPENDIX E

Rock Core Photos

One Team. Infinite Solutions.



BH12-1B - Depth from 18’ to 23’ — Dry

BH12-1B - Depth from 18’ to 23’ — Wet

111700431-308.150




BH12-1 - Depth from 25'6” to 30'6” — Dry

BH12-1 - Depth from 25’6” to 306" — Wet

111700431



mmatthew
Text Box
2

mmatthew
Text Box
2


BH12-3 - Depth from 48’ to 53’ — Dry

BH12-3 - Depth from 48’ to 53’ — Wet

111700431-308.150




BOXE =
DEPTH 27 2" 10 389"

BH12-4 - Depth from 27'2" to 38'9” — Dry

" NO. \\!"FODH'S\
B E 1 INVE

BORE Hou-_ BHID-Y
ROXES:
DEPTH 27 AR 3/

BH12-4 - Depth from 27'2" to 38'9” — Wet

111700431-308.150




BH12-5 - Depth from 13'5” to 34'4” — Dry

BH12-5 - Depth from 13'5” to 344" — Wet

111700431-308.150




BH12-6 - Depth from 5’6" to 346" — Dry

BH12-6 - Depth from 5’6" to 346" — Wet

111700431-308.150



BH12-7 - Depth from 40’9” to 44'11” — Dry

BH12-7 - Depth from 40'9” to 44'11" — Wet

111700431-308.150




BH12-8 - Depth from 28'5” to 33'8” — Dry

BH12-8 - Depth from 28'5" to 33'8" — Wet

111700431-308.150
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BH12-9 - Depth from 6’ to 65’ — Dry
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BH12-9 - Depth from 6’ to 65’ — Wet

111700431-308.150




BH12-10 - Depth from 36’6” to 40’6” — Dry

PROT NO. W\ FooH3)

CRD WWTP GEOTECH INVESTIGATIG
VICTORIA , BC '
'EOREHOLE BH12-10

RBOXES : |

DEPTH . 366" 406"

BH12-10 - Depth from 36'6” to 40'6” — Wet

111700431-308.150




prROT NO. ILIFOOHD)

CRD WWTP GECTECHNICAL INVESTIGATION
VICTORIA , BC

BOREHOLE : BH|

ROXES . | o

DEPTH: HY'9" -58'’

BH1 — Depth from 49'2” to 58'4” - Dry

PROT NO. I11FOCH>! ‘
CRD WWTP GECTECHNICAL INNESTIGATION
VICTORIA, BC

BOREMOLE : BH|

BOXES ! | "

DEPTH: H9Q" -38

BH1 — Depth from 49'2” to 584" — Wet

111700431-308.150



BH2 — Depth from 63'6” to 67'10” — Dry

BH2 — Depth from 63'6” to 67'10” — Wet

111700431-308.150




MBH13-1

MBH13-1 - Depth from 115'2” to 146’ — Dry

MBH13-1

MBH13-1 - Depth from 115'2" to 146’ — Wet

111700431-308.150
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mmatthew
Typewritten Text
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MBH13-1 - Depth from 146’ to 165'9” — Dry

ROXES

MBH13-1 - Depth from 146’ to 165'9" — Wet

111700431-308.150



MBH213-2 - Depth from 95’4” to 138'5” — Dry

pROT NO. 1113 OCH3)
CRD O WWTP GECTECHNICAL INVESTIGATION
VICTORIA, BC

BOREHOLE : MBH 137D
BOXES: | =3 )
DEPTH: 954" -138'5

MBH13-2 - Depth from 95'4” to 138'5” — Wet

111700431-308.150
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MBH13-2 - Depth from 138'5” to 165'11” — Dry

MBH13-2 - Depth from 138’5" to 165'11” — Wet

111700431-308.150



MBH13-3 - Depth from 57°9" to 72'2" — Dry

PROTI NO. IR OOHD! b e
CRD WWTP GESTECHNICAL INVESTIGATION

; BC
L MBHIS-D

o e S S A WP S B A e o B M e WA A R w2 OO i ¢ 58 1 il W W B S L Mo

MBH13-3 - Depth from 57°9” to 72'2" — Wet

111700431-308.150



MBH13-3A - Depth from 54'8” to 99'2" — Dry

MBH13-3A - Depth from 54'8” to 99'2" — Wet

111700431-308.150



MBH13-3A - Depth from 100’ to 140’1" — Dry

MBHZ13-3A - Depth from 100’ to 140'1" — Wet

111700431-308.150



MBH13-3A - Depth from 140'4” to 164'3" — Dry

MBH13-3A - Depth from 140°'4” to 164'3" — Wet

111700431-308.150



MBH13-4 - Depth from 47°10” to 90'11" — Dry

MBH213-4 - Depth from 47°10” to 90'11" — Wet

111700431-308.150



MBH13-4 - Depth from 90'11” to 133’ — Dry

MBH13-4 - Depth from 90'11” to 133’ — Wet

111700431-308.150



MBH13-4 - Depth from 133’ to 165’1" — Dry

MBH13-4 - Depth from 133’ to 165’1" — Wet

111700431-308.150



Geotechnical Data Report
Core Area Wastewater Treatment Program
Final

APPENDIX F

Drawing and Test Hole Logs from Stage 2
PSI by Golder Associates

One Team. Infinite Solutions.
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IOL TP LOG IOL-TP.GPJ IOL.GDT 05/19/11

DEPTH SCALE

LOCATION: 343 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : HAZCO
EQUIPMENT USED: Cat 320C
OVM TYPE: RKI Eagle
EXCAVATION DATE: November 28, 2008 RECORD OF TEST PIT: TP08-01
SOIL PROFILE SAMPLES Organic Vapour Meter
ppm
[} =
Zlae| § | g e PR
w DESCRIPTION = - £ =
é DEPTH % L ppm
ol 100 200 300 400
o Ground Surface
Loose, moist, dark brown, coarse SAND and 0.00
GRAVEL, rootlets. [FILL]
01-1 Gs @
1
Loose, wet to saturated, dark brown, coarse 140
SAND, some gravel, root and septic pipe tile
inclusions. [FILL]
01-2 Gs &
Soft, moist to wet, grey and light-brown with 1.80
orange-brown banding, fine SAND and SILT,
silt seams.
2
01-3 Gs @
Firm, moist, grey and orange-brown mottled 270
CLAYEY SILT, trace fine sand seams.
3
01-4 Gs @
End of TEST PIT. 3.50
4
5
DEPTH SCALE LOGGED: AK
1:25 CHECKED:




IOL TP LOG IOL-TP.GPJ IOL.GDT 05/19/11

LOCATION: 343 Victoria View Road, Esquimalt, B.C.

CONTRACTOR : HAZCO

EQUIPMENT USED: Cat 320C

OVM TYPE: RKI Eagle

EXCAVATION DATE: November 28, 2008

RECORD OF TEST PIT:

TP08-02

SHEET 1 OF 1

DEPTH SCALE

SOIL PROFILE

Organic Vapour Meter
ppm

SAMPLES

METRES

DESCRIPTION

STRATA PLOT

ELEV.

DEPTH
(m)

10 20
! |

30

40

ppm

NUMBER
TYPE

100 200

300

400

ADDITIONAL
LAB TESTING

Ground Surface

Loose, moist, brown and orange-brown,
coarse SAND and GRAVEL, roots, brick
rubble fragments. [FILL]

0.00

02-1 Gs @

Dense, moist, grey with orange-brown
mottling silty SAND.
- slight hydrocarbon-like odour.

120

02-2 GS 2]

Firm, moist, grey with light brown banding
CLAYEY SILT.

- some black and dark grey staining.

2] - hydrocarbon-like odour.

1.80

02-3 02-4 GS

Firm, moist, orange-brown with grey banding
CLAYEY SILT.

02-5 Gs &

1609

End of TEST PIT.

Note: Sample 02-4 is a
Field Duplicate of Sample 02-3.

3.30

DEPTH SCALE
1:25

LOGGED: AK
CHECKED:




IOL TP LOG IOL-TP.GPJ IOL.GDT 05/19/11

DEPTH SCALE

LOCATION: 343 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : HAZCO
EQUIPMENT USED: Cat 320C
OVM TYPE: RKI Eagle
EXCAVATION DATE: November 28, 2008 RECORD OF TEST PIT: TP08-03
SOIL PROFILE SAMPLES Organic Vapour Meter
ppm
[} =
Zlae| § | g e PR
w DESCRIPTION = - £ =
é DEPTH % - ppm
ol 100 200 300 400
o Ground Surface
Loose, dry, brown and orange-brown, 0.00
GRAVEL and SAND, coarse, concrete debris,
rootlets. [FILL]
1 03-1 Gs @
Stiff, moist, light grey and orange-brown 170
CLAYEY SILT, trace coarse gravel.
- very slight hydrocarbon-like odour.
2 03-2 GS @
Stiff, moist, grey with orange-brown and 230
brown banding SILT, some clay.
- at 3.0m depth: becoming brown throughout,
very stiff, breaking in planes with dark brown 03-3 Gs &
staining in fractured zones. No odour.
03-4 Gs @
3
End of TEST PIT. 3.30
4
5
DEPTH SCALE LOGGED: AK
1:25 CHECKED:




IOL TP LOG IOL-TP.GPJ IOL.GDT 05/19/11

LOCATION: 343 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : HAZCO
EQUIPMENT USED: Cat 320C
OVM TYPE: RKI Eagle
EXCAVATION DATE: December 01, 2008 RECORD OF TEST PIT: TP08-04
SOIL PROFILE SAMPLES Organic Vapour Meter
ot ppm
g n =
2 E § cev | w 10 i 3 40 ADDITIONAL
FY DESCRIPTION = | g e LAB TESTING
w é DEPTH 2 L ppm
[a) P4
ol 100 200 300 400
| Ground Surface
Concrete (oil water separator). 0.00
B Loose, wet, grey SAND, HC-like odour, 1.00
stained. [FILL]
- hydrocarbon-like odour and grey stained. 04-1 GS 1109
Soft, moist, grey and orange-brown SILT, 1.80
some clay.
- hydrocarbon-like odour.
- 04-2 GS
Stiff, moist, brown with grey mottling CLAYEY 260
SILT, trace fine sand.
= 3
04-3 044 | GS &
End of TEST PIT. 3.40
Note: Sample 04-4 is a
Field Duplicate of Sample 04-3.
= 4
= 5
DEPTH SCALE LOGGED: AK
1:25 CHECKED:




IOL TP LOG IOL-TP.GPJ IOL.GDT 05/19/11

DEPTH SCALE

LOCATION: 343 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : HAZCO
EQUIPMENT USED: Cat 320C
OVM TYPE: RKI Eagle
EXCAVATION DATE: December 02, 2008 RECORD OF TEST PIT: TP08-05
SOIL PROFILE SAMPLES Organic Vapour Meter
ppm
[} =
?lae| § | g R SRR
w DESCRIPTION = - £ =
é DEPTH % L ppm
ol 100 200 300 400
Ground Surface
Loose, brown, wet to moist, medium SAND 0.00
and GRAVEL, rootlets. [FILL]
1
05-4 GS @
2 Loose, wet, dark grey and black, medium to 2.00
coarse SAND.
- odours and sheen.
05-1 GS &3
Stiff to very stiff, moist, blue-grey and banded 240
brown CLAYEY SILT, trace fine sand.
052 GS @
3
05-3 Gs &
End of TEST PIT. 3.50
4
5
DEPTH SCALE LOGGED: AK
1:25 CHECKED:




IOL TP LOG IOL-TP.GPJ IOL.GDT 05/19/11

LOCATION: 343 Victoria View Road, Esquimalt, B.C.

CONTRACTOR : HAZCO

EQUIPMENT USED: Cat 320C

OVM TYPE: RKI Eagle

EXCAVATION DATE: December 02, 2008

RECORD OF TEST PIT:

TP08-06

SHEET 1 OF 1

DEPTH SCALE

METRES

SOIL PROFILE

SAMPLES

DESCRIPTION

STRATA PLOT

ELEV.

DEPTH
(m)

NUMBER

TYPE

Organic Vapour Meter

ppm

10
!

20

30

40

ppm

100

200

300

400

ADDITIONAL
LAB TESTING

Ground Surface

Loose, moist, brown and rust-orange/brown,
coarse SAND and GRAVEL, rootlets. [FILL]

0.00

06-1

GS

Soft to stiff, moist, brown and grey banded
CLAYEY SILT, trace fine sand seams.

1.50

06-2 06-3

GS

End of TEST PIT.

Note: Sample 06-3 is a
Field Duplicate of Sample 06-2.

3.00

DEPTH SCALE

1

1 25

LOGGED: AK
CHECKED:




IOL TP LOG IOL-TP.GPJ IOL.GDT 05/19/11

DEPTH SCALE

METRES

LOCATION: 343 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : HAZCO
EQUIPMENT USED: Cat 320C
OVM TYPE: RKI Eagle
EXCAVATION DATE: December 02, 2008 RECORD OF TEST PIT: TP08-07
SOIL PROFILE SAMPLES Organic Vapour Meter
ppm
=
g ey 5 " 10 2 30 40 ADDITIONAL
DESCRIPTION £ | £ & LAB TESTING
é DEPTH % L ppm
ol 100 200 300 400
Ground Surface
Soft, moist, black and brown with grey SAND 0.00
and SILTY CLAY, some coarse sand, rootlets,
brick pieces. [FILL]
07-1 Gs @
07-2 Gs &
Dense, dark brown and rusty-brown, coarse 1.60
GRAVEL, some coarse sand.
Stiff, moist, grey and brown CLAYEY SILT, M 1.80
trace fine sand seams.
07-3 Gs ¢
End of TEST PIT. 3.00
DEPTH SCALE LOGGED: AK
1 25 CHECKED:

1




IOL TP LOG IOL-TP.GPJ IOL.GDT 05/19/11

LOCATION: 343 Victoria View Road, Esquimalt, B.C.

CONTRACTOR : HAZCO

EQUIPMENT USED: Cat 320C

OVM TYPE: RKI Eagle

EXCAVATION DATE: December 02, 2008

RECORD OF TEST PIT:

TP08-08

SHEET 1 OF 1

DEPTH SCALE

SOIL PROFILE

Organic Vapour Meter
ppm

SAMPLES

METRES

DESCRIPTION

STRATA PLOT

ELEV.

DEPTH
(m)

10 20
! |

30

40

ppm

NUMBER
TYPE

100 200

300

400

ADDITIONAL
LAB TESTING

Ground Surface

Loose, moist, rust-brown, SAND and
GRAVEL, coarse, rounded, concrete and
brick inclusions. [FILL]

- at 0.9m depth: Brick/Terra cotta pipe
approximately 254mm diameter.

0.00

08-1 Gs ¢

Stiff, moist to wet, tan and blue-grey mottled
CLAYEY SILT, with coarse sand, some
gravel.

1.60

08-2 Gs &

Stiff to very stiff, moist, grey with brown-tan
mottling, CLAYEY SILT, trace fine sand
seams.

220

08-3 Gs &

End of TEST PIT.

3.10

DEPTH SCALE
1:25

LOGGED: AK
CHECKED:




IOL TP LOG IOL-TP.GPJ IOL.GDT 05/19/11

DEPTH SCALE

LOCATION: 343 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : HAZCO
EQUIPMENT USED: Cat 320C
OVM TYPE: RKI Eagle
EXCAVATION DATE: December 02, 2008 RECORD OF TEST PIT: TP08-09
SOIL PROFILE SAMPLES Organic Vapour Meter
ppm
[} =
Zlae| § | g e PR
w DESCRIPTION = - £ =
é DEPTH % L ppm
ol 100 200 300 400
o Ground Surface
Loose, moist, brown, coarse SAND and 0.00
GRAVEL, with fragments of concrete and
brick. [FILL]
1 09-1 Gs @
Loose, wet, rusty-brown, SAND and 1.20
GRAVEL, trace silt, coarse sand.
- at 2.2m depth: blue-grey, some silt,
hydrocarbon-like odour to 2.4m depth.
09-2 GS &3
2
09-3 GS 1209
Stiff, moist, brown with blue-grey mottling, 2.60
CLAYEY SILT, trace fine sand seams.
- at 2.9m depth: becoming brown throughout.
09-4 Gs ¢
3
End of TEST PIT. 3.20
4
5
DEPTH SCALE LOGGED: AK
1:25 CHECKED:




I0L BH LOG IOL-BH.GPJ IOL.GDT 05/19/11

LOCATION: 343 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR: Mud Bay Dirilling Co. Ltd.
EQUIPMENT USED : Truck Mounted Sonic Drill Rig
OVM TYPE: RKI Eagle
BORING DATE: December 16, 2008 .
BORING DATS RECORD OF MONITORING WELL: MW08-01
SOIL PROFILE SAMPLES PID
w ppm & a0
<o = ® c <=z
gu 9 x > I3 10 20 30 40 &5 PIEZOMETER
T T |eev.| 4 w i S Ve : ‘ ‘ Ew OR
Fu DESCRIPTION & -l = = = g | Soil Vapour Content (%LEL) 8g STANDPIPE
w DEPTH =] [ Q 3 O o2
e g (m) z D = <3 INSTALLATION
% 4 o 20 40 60 80 Top of Pipe
Elevation = 7.44m
) Ground Surface 6.58
L Loose, dry, brown, medium SAND. [FILL] 0.00 Filter Sand i
B 6.12 Sa1t DO [52] i
r Firm, moist, dark brown SILT, some sand, 046 :
B trace gravel, concrete and brick pieces. [FILL] 7
| - at 1.37m depth: Large chunks of concrete Bentonite Seal \vd ,
a (100 - 152mm). ¥ 7
N \
r Sa2 DO i} § ]
- Filter Sand B
L 5.06 ]
- Loose, wet, dark brown SAND and GRAVEL. 152 sas DO = |
B [FILL] 475 i
2 Very stiff, moist, brown with grey mottling, silty 183 H
[~ 2| CLAY. =T
- Sa3 DO i} ’ ]
- Slotted PVC Pipe = -
- o
r Sa4 DO i ]
o, ]
B Hydrated Bentonite i
o 7 1.70 ]
| 5| Endof MONITORING WELL. 4.88 T
- & _]
I _]
- & _]
- o ]
IS iy
DEPTH SCALE LOGGED: AK
1: 50 CHECKED:




I0L BH LOG IOL-BH.GPJ IOL.GDT 05/19/11

LOCATION: 343 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR: Mud Bay Dirilling Co. Ltd.
EQUIPMENT USED : Truck Mounted Sonic Drill Rig
OVM TYPE: RKI Eagle
BORING DATE: December 16, 2008 .
BORING DAT: RECORD OF BOREHOLE: MW08-02
SOIL PROFILE SAMPLES PID
w ppm & a0
<o = R e <=z
gu 9 x > I3 10 20 30 40 &5 PIEZOMETER
o T [Eev.| @ g & S [ Soi vapour Gontent (% L‘EL) ‘ = OR
E g DESCRIPTION s oertH| 3 > 3 ES i ? 2 @ STANDPIPE
e é (m) z D % <3 INSTALLATION
17 4 20 40 60 80 Top of Pipe
Elevation = 7.05m
) Ground Surface 6.37
L Soft, moist, dark brown, sandy SILT, coarse 0.00 i
- sand, some gravel. [FILL] Filter Sand b
- - wet at 0.61m depth. b
B - at 1.37m depth: brick and concrete pieces. i
B Sat DO & Bentonite Seal ]
- of
: 4.69 Sa2 DO 3} :
r Firm to stiff, dry, light grey and rusty-brown 1.68 i
| banded SILT. i
I 2| -at3.35m depth: grey with brown mottling. 1
- Filter Sand ]
o Sa3 DO i} 1
- 3 1]
r Sa4 DO i B
o, ]
o Bentonite Seal B
B Sa5 DO i} i
o Filter Sand i
r i 0.88 ]
B Stiff, dry to slightly moist, grey and brown 5.49 B
L CLAYEY SILT. .
- - at 6.1m depth: Soft. —
I 6 Sab DO e S
B Slotted PVC Pipe ]
r -0.34 oo
L Very dense to stiff, moist, grey-brown, fine 6.71 14
2 sandy SILT, some gravel, contains cobbles. e
= 7 Sa7 DO i3] =T
r 1] 095 H-(
L Refusal - grey BEDROCK. 7.32 Filter Sand i
B -1.25 i
- End of BOREHOLE. 7.62 E
- & _]
- o ]
N ]
DEPTH SCALE LOGGED: AK
1: 50 CHECKED:




LOCATION: 343 Victoria View Road, Esquimalt, B.C.

CONTRACTOR: Mud Bay Dirilling Co. Ltd.

EQUIPMENT USED : Truck Mounted Sonic Drill Rig

OVM TYPE: RKI Eagle
BORING DATE: December 16, 2008

RECORD OF MONITORING WELL.:

SHEET 1 OF 1

MW08-03

I0L BH LOG IOL-BH.GPJ IOL.GDT 05/19/11

DATUM: Local
SOIL PROFILE SAMPLES
H 40
< = ® I3 % z
Qu 9 o > & ‘ 20 55 PIEZOMETER
I T EEv.| @ g i @ | soil vapour Content (%LEL) = OR
Es DESCRIPTION = = > = = S STANDPIPE
i DEPTH =} - Q 3 a2
e g (m) z D = <3 INSTALLATION
3 4 @ 40 T '
op of Pipe
Elevation = 6.66
L o Ground Surface 5.80 evation m
L Soft, moist to wet, brown to dark brown, 0.00 . ]
- coarse sandy SILT, some gravel. [FILL] Filter Sand -
- - at 0.91m depth: Brick and Concrete pieces. b
B Sat DO i ]
- Bentonite Seal 7
- VA ]
Ly o
- 443 sa2 DO i
B Stiff to very stiff, dry to moist, brown with grey 1.37 7]
l banding, SILT, some clay. i
- - at 4.27m depth: Increased clay, plasticity 4
- increasing. ]
= 2 1
B Sa3 DO 1
B Bentonite Seal B
= 3
L ~— 0o Filter Sand ]
o, i
B Sa5 DO =l
- 077 ' 1]
2 Medium dense, moist, brown and grey, SAND 5.03 Slotted PVC Pips =
B and GRAVEL, some cobbles, trace silt. =
r Sa6/7 DO =
r 0.01 Hl
l Refusal (BEDROCK) 5.79 ] 1
- & 030 FilterSand 1]
B End of MONITORING WELL. 6.10 ]
- Note: Sample 7 is a i
- Field Duplicate of Sample 6. b
- |
- s |
. E
N ]
DEPTH SCALE LOGGED: AK
1: 50 CHECKED:




LOCATION: 343 Victoria View Road, Esquimalt, B.C.
CONTRACTOR: Mud Bay Dirilling Co. Ltd.
EQUIPMENT USED : Truck Mounted Sonic Drill Rig
OVM TYPE: RKI Eagle

BORING DATE: December 16, 2008 RECORD OF MONITORING WELL: MW08-04

DATUM: Local

SHEET 1 OF 1

SOIL PROFILE SAMPLES PID

Yy pem oz

<0 = B Zz

oy 9 pa > 5 o 20 30 40 55 PIEZOMETER

o T [Eev.| @ g & @ | soil vapour Content (%LEL) EX OR

Fy DESCRIPTION £ loeem| 3 > 3 = O Sa STANDPIPE

& £ (m) = i = <5 INSTALLATION

% 4 o 20 40 60 80 Top of Pipe
Elevation = 7.04m

) Ground Surface 6.66
L Soft, moist to wet, dark brown, coarse sandy 0.00 . ]
L SILT, some gravel. [FILL] FilterSand i
- Bentonite Seal 7
N 575 Sa1 DO [52] ]
- 1| Stiff to very stiff, dry, olive brown and grey 0.91 1]
- mottled SILT, trace to some clay. B
B - at 4.27m depth: Increased moisture, grades 7
N to CLAYEY SILT : ]
| - at 5.18m depth: Colour change to light AVAR i
- brown, becoming wet. : 4
- FilterSand H
B Sa2 DO & ]
- 3 1]
- Bentonite Seal b
- Sa3 DO & 1
L 4 1]
B FilterSand i
i Sad Do ® L
L 5 H o
B Slotted PVC Pipe =
B Sa5 DO 2] s
- 1| osr BN
l Refusal (BEDROCK) Cored to 6.25m depth.. 5.79 =4
- & il
B 0.41 He
B End of MONITORING WELL. 6.25 3
I _]
- & _]
- ]
IS iy

I0L BH LOG IOL-BH.GPJ IOL.GDT 05/19/11

DEPTH SCALE LOGGED: AK

1:50 CHECKED:




LOCATION: 343 Victoria View Road, Esquimalt, B.C.

CONTRACTOR: Mud Bay Dirilling Co. Ltd.

EQUIPMENT USED : Truck Mounted Sonic Drill Rig

OVM TYPE: RKI Eagle
BORING DATE: December 16, 2008

RECORD OF MONITORING WELL: MW08-05

SHEET 1 OF 1

DATUM: Local

w SOIL PROFILE

] 40

<o = N € E

Quw 9 o« > & 55 PIEZOMETER

cf T |Eev.| @ W ] S Eu OR

FY DESCRIPTION < = > 3 = Sa STANDPIPE

w é DEPTH 2 [ S 3 23

e Z | m z o = 3 INSTALLATION

@ ® Top of Pipe

|, | Ground Surface 6.58 Elevation = 7.34m
L Loose, moist, dark brown, coarse sandy SILT, 0.00 . i
- trace gravel, contains cobbles. [FILL] Bentonite Seal i
- 582 i
r Loose, moist, olive brown with grey fissure 0.76 1
- 4| SLT. v
L Filter Sand T 4
o 0
-2 § .
B Bentonite Seal 7
B ]
i o
i o
s 3.53 ) i
B Loose, moist to wet, brown SAND and o 3.05 Filter Sand i
B GRAVEL, coarse, contains cobbles. o 0 ]
N cQ =
B -0y =0
L 4 ! =
- : Q Slotted PVC Pipe =1
L o 6 mu
- o mi
o SO — |4
L a0y 170 =4
| 5| Endof MONITORING WELL. 4.88 B
L 6 |
I B
- s |
- o B

I0L BH LOG IOL-BH.GPJ IOL.GDT 05/19/11

DEPTH SCALE

1

: 50

LOGGED: AK
CHECKED:




I0L BH LOG IOL-BH.GPJ IOL.GDT 05/19/11

LOCATION: 343 Victoria View Road, Esquimalt, B.C.

CONTRACTOR: Mud Bay Dirilling Co. Ltd.

EQUIPMENT USED : Truck Mounted Sonic Drill Rig

OVM TYPE: RKI Eagle

BORING DATE: December 17, 2008

RECORD OF MONITORING WELL.:

MW08-06

SHEET 1 OF 1

DATUM: Local
SOIL PROFILE SAMPLES PID
Yy pem 22
< = ® =
B 9 o > 5 fo 20 30 40 85 PIEZOMETER
E o 2 ELEV. B g 5 g Soil Vapour Content (%LEL) E H OR
Fy DESCRIPTION £ loeem| 3 > 3 ES Sa STANDPIPE
8 é ™) z 2 3 <3 INSTALLATION
17 4 20 40 60 80 Top of Pipe
Elevation = 7.65m
Ground Surface 6.91
Loose, moist, brown, silty SAND, some 0.00 . 7
gravel, brick and concrete pieces. [FILL] Filter Sand i
i
|
\ ]
Sat DO . kv § ]
. Bentonite Seal L §
o
o
]
\
i
Sa2 DO :
Filter Sand
2
4.47 =
Stiff to very stiff, dry, olive-brown with blue 244 H
grey fissure SILT, trace clay. B
Sa3 DO H
& Slotted PVC Pipe -
3 -
325 Sa4 DO H
End of MONITORING WELL. 3.66

DEPTH SCALE
1:50

LOGGED: AK
CHECKED:




» )TP.GPJ IOL.GDT 05/19/11

5026_2001

IOL TP LOG 08-1436-0047 (;

LOCATION: 337 Victoria View Road, Esquimalt, B.C.

CONTRACTOR : Hazco

EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle

EXCAVATION DATE: July 06, 2009

RECORD OF TEST PIT:

TP09-01

SHEET 1 OF 1

DEPTH SCALE

SOIL PROFILE

SAMPLES

METRES

DESCRIPTION

STRATA PLOT

ELEV.

DEPTH
(m)

NUMBER

Organic Vapour Meter

4(IJO S(I)O

12|00

16IOO

TYPE

Soil Vapour Content (%LEL)

10 20

30

40

ADDITIONAL
LAB TESTING

Ground Surface

4.66

Compact, dry, grey SAND and GRAVEL.
(FILL)

- no odour.

- some red staining below 0.2m.

0.00

4.16

Gs ¢

Loose, moist, green-grey SAND, with some
gravel, peat (black) interbedded lenses.
(FILL)

- musty odour.

0.50

3.46

Firm, moist, brown and grey, blocky, sandy
SILT, trace clay.

- no odour or staining.

- moisture increases and silt content with
depth.

- very dense, grey at 2.8m.

120

1.86

GS @

Gs @

Gs ¢

End of TEST PIT.

2.80

DEPTH SCALE
1:25

>

é Golder

Associates

LOGGED: PM/RM
CHECKED: WB/RP




» )TP.GPJ IOL.GDT 05/19/11

5026_2001

IOL TP LOG 08-1436-0047 (;

LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-02
EXCAVATION DATE: July 06, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter ®
g %] =
2} 2 5 " 490 800 1200 1600 ADDITIONAL
cu DESCRIPTION < |EEV- | 2 & [ soil Vapour Content (%LEL) LAB TESTING
%= 5 DEPTH| 3 e O
(=) P4
sl 10 20 30 40
L 9 Ground Surface 4.14
Compact, dry, brown, angular SAND and 0.00
GRAVEL. (FILL)
- no odour.
- some grey staining at 0.4m.
364 1 GS
Loose, wet, grey stained SAND, with gravel 0.50
(sub-rounded).
(FILL)
- water ponding at 0.9m.
- sidewalls caving. 23 cs ®
= 1
2.64
Loose to compact, moist, brown and grey 1.50 4 cs &
mottled, silty SAND to sandy SILT, occasional
peat inclusions.
- becoming grey, with some clay below 2.3m.
- trace hydrocarbon-like odour to 2.6m.
- 2
5 Gs @
1.54
Dense, grey, moist, silty CLAY, blocky. 6 cs &
End of TEST PIT. 2.70

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP




» )TP.GPJ IOL.GDT 05/19/11

5026_2001

IOL TP LOG 08-1436-0047 (;

LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-03
EXCAVATION DATE: July 06, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter ®
g %] =
DY 2 5 " 400 800 1200 1600 ADDITIONAL
Il DESCRIPTION < [EEV- | 2 & [ soil Vapour Content (%LEL) LAB TESTING
&= g [oEPTH| 3 F O
[a) P4
sl 10 20 30 40
L Ground Surface 4.02
Compact, dry, brown SAND and GRAVEL. 0.00
(FILL)
3.52
Loose, wet, grey to silver, sub-rounded SAND 0.50
and GRAVEL.
(FILL)
- strong hydrocarbon-like odour. 4
- water seepage at 0.7m with heavy ! Gs 2150
hydrocarbon-like sheen.
= 1
2.82
Firm to stiff, moist, brown, grey mottled, 120
fractured SILT, trace sand to 2.5m.
- very dense below 2.5m. 2 GS @
- brown, dense, silty sand (almost sandstone
like at base of test pit).
- moist, grey pockets near base.
- 2
3 GS @
— 3
4 Gs ¢
— 4
-0.18
End of TEST PIT. a20( 77 i
- 5

DEPTH SCALE
1:25

é Golder

Associates

LOGGED: PM/RM
CHECKED: WB/RP




» )TP.GPJ IOL.GDT 05/19/11

5026_2001

IOL TP LOG 08-1436-0047 (;

LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-04
EXCAVATION DATE: July 06, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter
g %] =
2} 2 5 " 490 800 1200 1600 ADDITIONAL
El DESCRIPTION < [EEV- | 2 & | Soil Vapour Content (%LEL) LAB TESTING
&= 5 DEPTH| 35 F
a P4
sl 10 20 30 40
L Ground Surface 4.57
Loose, brown, dry, GRAVEL, some fine sand. 0.00
(FILL)
4.07
Loose, moist, grey, gravelly SAND. 0.50
(FILL)
- hydrocarbon-like odour.
1 GS
= 1
3.07
Dense, moist, brown red, oxidized, silty 1.50 2 cs |®
SAND, some grey mottlings.
- dense, dry to moist, brown and grey SILT,
fractured, trace hydrocarbon-like odour to
3.0m.
- trace to some clay below 3.3m.
- 2
3 Gs @
— 3
4 Gs @
s 077
Dense, moist, grey CLAY, trace silt. 3.80
— 4
5 Gs &
0.23
End of TEST PIT. 4.80
- 5

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-05
EXCAVATION DATE: July 06, 2009
u SOIL PROFILE SAMPLES Organic Vapour Meter ®
g [} =
2} 2 5 " 400 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= g [oEPTH| 3 F O
[a) P4
sl 10 20 30 40
L Ground Surface 5.82
Loose to compact, dry, red-brown, oxidized 0.00
SAND and GRAVEL (sub-rounded).
(FILL)
1 Gs ¢
5.12
Stiff, moist, brown SILT, trace sand and 0.70
occasional clay pockets.
- no odour or staining.
= 1
Refusal in Bedrock at 1.7m. 412 2 es ¢

End of TEST PIT.

170

DEPTH SCALE

1

1 25

>

é Golder

Associates

LOGGED: PM/RM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-06
EXCAVATION DATE: July 06, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter
g %] =
2} 2 5 " 490 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= 5 DEPTH| 35 F
[a) P4
sl 10 20 30 40
L Ground Surface 5.53
Loose to compact, dry, red-brown, SAND and 0.00
GRAVEL, fine to coarse sand and
sub-rounded gravel, some large blast rock
pieces.
(FILL)
1 Gs ¢
4.83
Loose, moist, red-brown mottled, silty SAND, 0.70
interbedded, fine angular gravel.
- no odour.
- large weathered bedrock boulders below
1.0m. 2 Gs ¢
= 1
5[ 4.23
BEDROCK. 1.30
- no odour or staining. 3 Gs &
4.03

End of TEST PIT.

1.50

DEPTH SCALE
1:25

é Golder

Associates

LOGGED: PM/RM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-07
EXCAVATION DATE: July 07, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter
g %] =
2} 2 5 " 400 800 1200 1600 ADDITIONAL
Fu DESCRIPTION < [ 2BV 2 & | soil Vapour Content (%LEL) LAB TESTING
u P DEPTH =) ~
[a) P4
sl 10 20 30 40
L Ground Surface 5.42
Loose, dry to moist, brown to red-brown, silty 0.00
SAND, some sub-rounded gravel.
(FILL)
- no odour or staining.
1 Gs ¢
2 Gs ¢
= 1
3.92
Stiff, moist, stained, grey SILT, trace sand. 1501 g4 cs B
- hydrocarbon-like odour and hydrogen
sulphide-like odour.
- 2
2.92
Compact, brown and grey, silty SAND, trace 2.50 5 GS )
to some fine gravel.
- trace hydrocarbon-like odour.
- less gravel at 3.0m and increasing sand.
Refusal in Bedrock at 3.0m. 242
I~ ®[ Endof TESTPIT. 30| © @

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-08
EXCAVATION DATE: July 07, 2009
u SOIL PROFILE SAMPLES Organic Vapour Meter
g [} =
2} 2 5 " 400 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= 5 DEPTH| 35 F
[a) P4
sl 10 20 30 40
L Ground Surface 5.42
Loose to compact, moist, red-brown SAND 0.00
and GRAVEL.
(FILL)
- no odour
1 Gs ¢
4.72
Stiff, moist, red-brown, sandy SILT, trace fine 0.70
to medium sub-rounded gravel.
- no odour or staining. 2 GS ¢
I 4.42
Loose, moist, coarse, red-brown, gravelly 1.00 3 cs &
SAND, sub-rounded.
Refusal in Bedrock at 1.3m. 412 4 cs &

End of TEST PIT.

1.30

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-09
EXCAVATION DATE: July 07, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter ®
g %] =
2} 2 5 " 490 800 1200 1600 ADDITIONAL
cu DESCRIPTION < |EEV- | 2 & [ soil Vapour Content (%LEL) LAB TESTING
&= g [oEPTH| 3 F O
a P4
sl 10 20 30 40
L Ground Surface 6.16
Loose to compact, dry to moist, brown SAND 0.00
and GRAVEL, with some silt below 0.3m.
(FILL) 1 Gs @
2 Gs @
5.26
Stiff, moist, red-brown to grey mottled SILT, 0.90 3 es ¢
— 1| trace to some fine sand.
(FILL)
- occasional medium sub-rounded gravel.
- clay pockets increasing to some clay below
1.4m.
- some wood pieces to 1.4m.
4 Gs ¢
4.26
Dense, moist, mottled brown and red-brown 1.90
— 2| and grey, oxidized sandy SILT, trace clay with
large blast rock pieces.
(FILL)
- red brick fragment. 5 Gs @
Refusal in Bedrock at 2.7m. 246 6 cs &
End of TEST PIT. 2.70

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP
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Refusal in bedrock at 0.5m.

End of TEST PIT.

LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKIEagle RECORD OF TEST PIT: TP09-10
EXCAVATION DATE: July 07, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter ®
g %] =
2} 2 5 " 490 800 1200 1600 ADDITIONAL
El DESCRIPTION < | BBV g S Soil Vapour Content (%LEL) LAB TESTING
%= 5 DEPTH| 3 e O
a P4
sl 10 20 30 40
L Ground Surface 6.20
Loose to compact, dry to moist, brown SAND 0.00
and GRAVEL. 1 Gs @
(FILL)
- 6" corragated steel drain pipe identified
running north-south direction at 0.2m below 5.90
grade. 0.30
- Test Pit extended west of pipe.
Stiff, dry, brown and grey SILT, some fine srof 2 Gs @
sand, medium sub-rounded gravel. 0.50

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-11
EXCAVATION DATE: July 07, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter ®
g %] =
DY 2 5 " 400 800 1200 1600 ADDITIONAL
Il DESCRIPTION < [EEV- | 2 & [ soil Vapour Content (%LEL) LAB TESTING
&= g [oEPTH| 3 F O
[a) P4
sl 10 20 30 40
L Ground Surface 6.60
Loose, dry, grey SAND and GRAVEL. 0.00
(FILL)
1 Gs @
6.30
Firm, moist, brown, with grey pockets/staining 0.30
SILT, some clay, some sand.
(FILL)
- gravel lense, red-brown from 0.6m - 0.7m.
-grey at 0.7m.
- hydrocarbon-like odour.
- some concrete, metal and wood debris.
2 Gs |®
= 1
5.20
Compact to loose, brown and grey, coarse 140 3 cs &
SAND, some medium sub-rounded gravel.
- strong hydrocarbon-like odour.
- grey staining from 1.5m - 1.8m.
Refusal in Bedrock at 1.8m. 4580 4 GS 2400
End of TEST PIT. 1.80

DEPTH SCALE
1:25

>

é Golder

Associates

LOGGED: PM/RM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-12
EXCAVATION DATE: July 07, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter ®
g %] =
2} 2 5 " 400 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= 2 |oeptH| 3 F O
S 2 0m | 2
[ 10 20 30 40
L Ground Surface 5.58
Loose, moist, brown-red SAND, with gravel. 0.00
(FILL)
1 Gs @
5.28
Moist, brown to black and grey SILT, trace 0.30
sand.
(FILL)
- strong hydrocarbon-like odour.
- stained below 0.6m.
- metal debris, wire conduits, with product 3 GS =)
surrounding lines, concrete.
- occasional gravel.
= 1
4.38
Soft, wet, black SLUDGE. 1.20
(FILL)
- product ponding at 1.7m.
. 4 Gs &
Refusal in Bedrock at 1.7m. SOE 268

End of TEST PIT.

1.90

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP




» )TP.GPJ IOL.GDT 05/19/11

5026_2001

IOL TP LOG 08-1436-0047 (;

LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-13
EXCAVATION DATE: July 07, 2009
u SOIL PROFILE SAMPLES Organic Vapour Meter ®
g [} =
2} 2 5 " 400 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= g [oEPTH| 3 F O
[a) P4
sl 10 20 30 40
L Ground Surface 5.39
Loose, dry to moist, light brown, coarse SAND 0.00
and GRAVEL. 1 Gs ¢
(FILL)
4.89
Firm to stiff, moist, green-grey, stained SILT. 0.50 2 Gs ®
(FILL)
- hydrocarbon-like odour.
- some electrical conduits.
449 3 Gs @
Dense, moist, wheathered BEDROCK, with 0.90
— 1| some black sludge material.
- aily black product seeping from bedrock
Refusal in Bedrock at 1.3m. 409 4 Gs D

End of TEST PIT.

1.30

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-14
EXCAVATION DATE: July 07, 2009
u SOIL PROFILE SAMPLES Organic Vapour Meter ®
g (7] =
2} 2 5 " 400 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= g [oEPTH| 3 F O
[a) P4
sl 10 20 30 40
L Ground Surface 4.65
Loose, moist, brown, coarse SAND and 0.00
GRAVEL.
(FILL)
1 Gs @
3.75
Firm, moist, brown and grey mottled, sandy 0.90 2 cs &
= 1 .
- grey stained lens from 0.9m - 1.1m.
- hydrocarbon-like odour throughout.
3 GS &
- 2
2.15
Firm, moist, grey SILT, some clay. 2.50
- strong hydrocarbon-like odour to 3.8m.
4/5 Gs ®
- 3
- 4
6 GS
0.05
End of TEST PIT. 4.60
- 5

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP




LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125

OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-15

EXCAVATION DATE: July 07, 2009

)TP.GPJ IOL.GDT 05/19/11

5026_2001

w SOIL PROFILE SAMPLES Organic Vapour Meter ®
g %] =
2} 2 5 " 490 800 1200 1600 ADDITIONAL
cu DESCRIPTION < |EEV- | 2 & [ soil Vapour Content (%LEL) LAB TESTING
%= 5 DEPTH| 3 e O
a
5l m 10 20 30 40
o Ground Surface 4.64
Compact, moist, red-brown, silty SAND, with 0.00
organics.
(FILL)
- wet lense at east end of the Test Pit.
1 Gs &
414
Dense, moist, mottled brown and grey SILT, 0.50
trace sand.
- hydrocarbon-like odour. 2 GS @
- occasional peat inclusions to 2.0m.
- trace to some clay, increasing with depth.
1
3 Gs P
2
4 Gs |®
3
5 Gs &
4
0.04 6 Gs @
End of TEST PIT. 4.60
5

IOL TP LOG 08-1436-0047 (;

DEPTH SCALE é%é EG()ldel' LOGGED: PM/RM

1:25 !

L7 Associates CHECKED: WB/RP
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LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKIEagle RECORD OF TEST PIT: TP09-16
EXCAVATION DATE: July 07, 2009
" SOIL PROFILE SAMPLES Organic Vapour Meter ®
g (%) =
2} 2 5 " 490 800 1200 1600 ADDITIONAL
=4 DESCRIPTION < | ELEV. g S Soil Vapour Content (%LEL) LAB TESTING
%= 5 DEPTH| 3 e O
a P4
sl 10 20 30 40
L Ground Surface 4.79
Loose, moist, light brown, coarse SAND and 0.00 1 Gs &
GRAVEL.
(FILL)
419
Loose, moist to wet, silver GRAVEL. 0.60
(FILL)
- strong hydrocarbon-like odour. 2 GS @
- metal grate like debris.
- black product on gravel
- oily product seeping at 0.8m.
= 1
3.69
Firm to stiff, moist, brown and grey SILT. 110 3 Gs B
- hydrocarbon-like odour.
- trace to some clay below 4.0m.
- hydrocarbon-like odour decreasing with
depth.
- 2
4 Gs |®
— 3
— 4
019 5 Gs @
End of TEST PIT. 4.60
- 5

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-17
EXCAVATION DATE: July 07, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter ®
g %] =
2} 2 5 " 400 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= g [oEPTH| 3 F O
[a) P4
sl 10 20 30 40
L Ground Surface 4.95
Loose, dry to moist, brown-grey SAND and 0.00
GRAVEL.
(FILL) 1 es &
- no odour.
4.45
Loose, moist, red-brown to grey, coarse 0.50
SAND and GRAVEL, some silt. 2/3 Gs P
(FILL)
- strong hydrocarbon-like odour.
L 3.95
Dense, moist, brown and grey SILT, some 1.00 4 cs &
fine sand lenses.
- no odour.
- 2
5 Gs @
- 3
- 4
6 Gs ¢
0.75
End of TEST PIT. 4.20
- 5

DEPTH SCALE
1:25

Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-18
EXCAVATION DATE: July 07, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter ®
g (7] =
2} 2 5 " 400 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= g [oEPTH| 3 F O
[a) P4
sl 10 20 30 40
L Ground Surface 5.22
Loose, dry, brown, coarse SAND and 0.00
GRAVEL.
(FILL) 1 es &
- orange staining below 0.5m.
2 Gs @
- 4.22
Stiff, moist, red-brown with grey SILT, trace 1.00
sand, occasional rootlets.
3 Gs |®
- 2
4/5 Gs @
- 3
- 4
0.72
Dense, moist, brown SILT, no organics, trace 4.50
clay.
0.52 6 Gs ¢
End of TEST PIT. 4.70
- 5

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-19
EXCAVATION DATE: July 07, 2009
u SOIL PROFILE SAMPLES Organic Vapour Meter ®
g %] =
2} 2 5 " 490 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= g [oEPTH| 3 F O
[a) P4
sl 10 20 30 40
L Ground Surface 5.22
Loose, moist, red-brown SAND and GRAVEL. 0.00
(FILL)
- no odour. 1 Gs @
- 4" wrapped pipe and metal wire debris
below surface.
4.32
Compact, moist, dark brown to black, with a 0.90
— 1| thingrey lense sandy SILT, some organics.
- musty odour. 2 Gs ®
4.02
Stiff, moist, brown and grey SILT, trace clay 1.20
below 4.5m, fissured.
- no odour.
- 2
3 Gs ¢
- 3
4 Gs ¢
- 4
0.52 5 Gs ¢
End of TEST PIT. 4.70
- 5

DEPTH SCALE
1:25

>

é Golder

Associates

LOGGED: PM/RM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-20
EXCAVATION DATE: July 07, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter
g %] =
DY 2 5 " 400 800 1200 1600 ADDITIONAL
Il DESCRIPTION < [EEV- | 2 & [ soil Vapour Content (%LEL) LAB TESTING
&= 5 DEPTH| 35 F
[a) P4
sl 10 20 30 40
L Ground Surface 4.81
Loose, moist, brown to grey stained SAND 0.00
and GRAVEL, coarse sand pockets.
(FILL)
- strong hydrocarbon-like odour. 112 GS &
4.51
Soft, moist, black, organic SILT. 0.30
- hydrocarbon-like odour and musty. 3 GS &
4.21
Loose, moist, green-grey, silty fine SAND, 0.60
with organic seams, mottled black organics.
- hydrocarbon-like odour.
= 1
4 GS 5]
5 GS
3.01
Dense, grey, moist SILT. 1.80
- strong hydrocarbon-like odour
- 2
617 GS
— 3
— 4
8 GS
0.01
End of TEST PIT. 4.80
- 5

DEPTH SCALE
1:25

é Golder

Associates

LOGGED: PM/RM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-21
EXCAVATION DATE: July 08, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter ®
g %] =
2} 2 5 " 400 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= g [oEPTH| 3 F O
[a) P4
sl 10 20 30 40
L Ground Surface 4.72
Loose, brown to silver grey, GRAVEL, trace 0.00
sand.
(FILL)
- strong hydrocarbon-like odour.
- strong hydrocarbon-like sheen.
- metal debris at the north end of Test Pit. 1 GS )
- water seepage at 0.8m.
= 1
2 GS &
3.52
Soft to stiff, moist, brown and grey mottled 120 3 GS @
SILT, occasional clay pockets, peat - like
inclusions.
- strong hydrocarbon-like odour
L, 2.72
Stiff, moist, brown-grey SILT, trace clay below 2.00
4.0m.
- trace to no hydrocarbon-like odour. 4 Gs @
— 3
5 Gs @
— 4
012 6 Gs @
End of TEST PIT. 4.60
- 5

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP
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Refusal in Bedrock at 1.0m

LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-22
EXCAVATION DATE: July 08, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter
g %] =
2} 2 5 " 490 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= 5 DEPTH| 35 F
e Efm | =
» 10 20 30 40
L Ground Surface 4.42
Loose, moist, black, sandy SILT, some 0.00
bedrock/blast rock, pipes, concrete footings
and plywood debris below surface.
(FILL)
- product seeping from south side of Test Pit.
- strong hydrocarbon-like odour.
1 GS ®©
3.62
Loose, moist to wet, stained black, gravelly 0.80
SAND , with fine rock, product covered.
(FILL) 342| 283 GS ]
' ["End of TEST PIT. 1.00

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-23
EXCAVATION DATE: July 08, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter ®
g (7] =
2} 2 5 " 400 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= g [oEPTH| 3 F O
[a) P4
sl 10 20 30 40
L Ground Surface 4.32
Loose, moist, grey GRAVEL. 0.00
(FILL)
1 Gs ¢
3.72
Loose, wet, black stained SAND and 0.60 2 GS )
GRAVEL, some silt, some wood debris.
(FILL)
- strong hydrocarbon-like odour.
- seepage from all walls at 0.8m.
= 1
3.02
Loose, moist, green-grey SILT. 1.30
- heavy black organic inclinations.
- strong hydrocarbon-like odour. 3/4 Gs |®
- 2
5 Gs |®
= 3
6 Gs @
0.42 7 Gs ¢
End of TEST PIT. 3.90
— 4 Refusal in Bedrock at 3.9m
= 5

DEPTH SCALE
1:25

é Golder

Associates

LOGGED: PM/RM
CHECKED: WB/RP
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5026_2001

IOL TP LOG 08-1436-0047 (;

LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-24
EXCAVATION DATE: July 08, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter ®
g (7] =
2} 2 5 " 400 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= g [oEPTH| 3 F O
[a) P4
sl 10 20 30 40
L Ground Surface 4.25
Loose, moist, grey GRAVEL. 0.00
(FILL)
1 Gs @ &
3.75
Loose, wet, heavily black stained, gravelly 0.50
SAND, some fine gravel.
(FILL)
- asphalt pieces near 0.5m.
- hydrocarbon-like odour and sheen.
- water seepage at 0.8m, heavy
hydrocarbon-like sheen and product seepage.
= 1
2 Gs @®
2.65
Soft to stiff, moist, brown and grey mottled 1.60
SILT.
- strong hydrocarbon-like odour.
- heavy staining (green-grey to 2.3m).
- 2
3 Gs @®
= 3
4 Gs @
]
015 5 Gs @
End of TEST PIT. 4.40
= 5

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP
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5026_2001

IOL TP LOG 08-1436-0047 (;

LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-25
EXCAVATION DATE: July 08, 2009
u SOIL PROFILE SAMPLES Organic Vapour Meter
g %] =
2} 2 5 " 400 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= 5 DEPTH| 35 F
[a) P4
sl 10 20 30 40
L Ground Surface 4.30
2 layers of ASPHALT. 0.00
3.90
Loose to compact, moist, red brown SAND 0.40 1 cs &
and GRAVEL.
(FILL)
- grey stained and hydrocarbon-like odour
below 1.4m.
- wet caving sands with heavy sheen
(product) at 1.6m.
= 1
2.70
Soft to firm, moist, grey-brown mottled SILT. 1.60
- hydrocarbon-like odour to 3.0m.
- stiff below 3.0m.
- 2
2 Gs P
- 3
3/4 GS @
- 4
030 5 Gs &
End of TEST PIT. 4.60
- 5

DEPTH SCALE
1:25

é Golder

Associates

LOGGED: PM/RM
CHECKED: WB/RP
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5026_2001

IOL TP LOG 08-1436-0047 (;

LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-26
EXCAVATION DATE: July 08, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter
g %] =
2} 2 5 " 490 800 1200 1600 ADDITIONAL
El DESCRIPTION < [EEV- | 2 & | Soil Vapour Content (%LEL) LAB TESTING
&= 5 DEPTH| 35 F
a P4
sl 10 20 30 40
L 9 Ground Surface 4.14
Compact to loose, moist, grey, fine GRAVEL. 0.00
(FILL)
- 4" dia. vertical pipe at east end of Test Pit.
1 GS @
3.54
Soft, moist, dark brown, organic SILT. 0.60 2 GS
- strong hydrocarbon-like odour.
- concrete footing debris approximately 6"
thick at 0.7m (northwest corner of Test Pit).
= 1
3.04
Soft, moist, green, grey and black mottled 1.10
SILT, trace to some sand, organic inclusions.
- strong hydrocarbon-like odour. 3 GS @
2.54
Stiff to firm, moist, green-grey CLAY. 1.60
- slight hydrocarbon-like odour.
- 2
4 GS @
Refusal in Bedrock at 2.6m. 158
End of TEST PIT. 2.60 N > A

DEPTH SCALE
1:25

é Golder

Associates

LOGGED: PM/RM
CHECKED: WB/RP
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5026_2001

IOL TP LOG 08-1436-0047 (;

LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-27
EXCAVATION DATE: July 08, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter ®
g %] =
2} 2 5 " 400 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= g [oEPTH| 3 F O
[a) P4
sl 10 20 30 40
L Ground Surface 4.14
Dense to compact, moist, grey GRAVEL. 0.00
(FILL)
3.84
Moist, black, fine gravelly SAND, concrete, 0.30
metal, wood and ground wire debris.
(FILL)
- hydrocarbon-like odour and staining.
- product seepage from wall at 1.2m.
1 GS @
= 1
2.94
Soft to firm, moist, brown-grey SILT, product 120 o cs &
on surface and in seams.
- strong hydrocarbon-like odour.
- > 2.14
Stiff to firm, moist, brown-grey with red 2.00
organic inclusions CLAY, trace sand.
- hydrocarbon-like odour.
4 GS &
= 3
5 GS @
]
046 6 Gs &
End of TEST PIT. 4.60
= 5

DEPTH SCALE
1:25

é Golder

Associates

LOGGED: PM/RM
CHECKED: WB/RP
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5026_2001

IOL TP LOG 08-1436-0047 (;

LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-28
EXCAVATION DATE: July 08, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter
g %] =
2} 2 5 " 400 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= 5 DEPTH| 35 F
[a) P4
sl 10 20 30 40
L Ground Surface 4.27
Loose to compact, moist GRAVEL. 0.00
(FILL)
3.97
Loose, moist, black SAND, some gravel. 0.30
(FILL)
- strong hyrocarbon-like odour.
1 GS @
= 1
2.97
Soft, moist, grey SILT, trace to some fine 1.30
sand.
- strong hydrocarbon-like odour.
2 Gs @
- 2
. 1.27
Stiff to firm, moist, brown and grey CLAY. 3.00
- strong hydrocarbon-like odour.
- red organic inclusions to 3.5m. 3 GS &
— 4
033 4/5 Gs &
End of TEST PIT. 4.60
- 5

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP
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5026_2001

IOL TP LOG 08-1436-0047 (;

LOCATION: 337 Victoria View Road, Esquimalt, B.C.

CONTRACTOR : Hazco

EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle

EXCAVATION DATE: July 08, 2009

RECORD OF TEST PIT:

TP09-29

SHEET 1 OF 1

DEPTH SCALE

SOIL PROFILE

SAMPLES Organic Vapour Meter

METRES

DESCRIPTION

STRATA PLOT

ELEV.

DEPTH
(m)

NUMBER

4(IJO S(I)O

12|00

16IOO

Soil Vapour Content (%LEL)

TYPE

10 20

30

40

ADDITIONAL
LAB TESTING

Ground Surface

4.18

Loose, dry to moist, brown SAND and
GRAVEL.

(FILL)

- concrete, wood, electical conduits and metal
debris.

- at 0.3m red staining and oily product
seeping from sidewalls.

- product on ponding water.

0.00

3.58

GS D

Moist to wet, grey, fine to medium SAND,
some fine gravel.
- strong hydrocarbon-like odour.

Refusal in Bedrock at 1.2m.

0.60

298

GS

End of TEST PIT.

120

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP
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5026_2001

IOL TP LOG 08-1436-0047 (;

Refusal in Bedrock at 1.0m.

LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-30
EXCAVATION DATE: July 08, 2009
w SOIL PROFILE SAMPLES Organic Vapour Meter
2 = ®
[}
2 E § & w 400 800 1200 1600 ADDITIONAL
Fu DESCRIPTION < [ 2BV 2 & | Soil Vapour Content (%LEL) LAB TESTING
w é DEPTH 2 [ a
a P4
gl m 10 20 30 40
L Ground Surface 4.29
Loose, moist, grey SAND and GRAVEL. 0.00 f s &
(FILL)
3.99
Soft, moist, dark brown, organic SILT. 0.30
- musty, organic-like odour.
2 GS @
3.49
Soft, moist to wet, red-brown SILT. 0.80
- no odour.
L 3.9 3 Gs @
End of TEST PIT. 1.00

DEPTH SCALE
1:25

é Golder

L7 Associates

LOGGED: PM/RM
CHECKED: WB/RP
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IOL TP LOG 08-1436-0047 (;

LOCATION: 337 Victoria View Road, Esquimalt, B.C. SHEET 1 OF 1
CONTRACTOR : Hazco
EQUIPMENT USED: Excavator EX125
OVM TYPE: RKI Eagle RECORD OF TEST PIT: TP09-31
EXCAVATION DATE: July 08, 2009
W SOIL PROFILE SAMPLES Organic Vapour Meter ®
g %] =
2} 2 5 " 400 800 1200 1600 ADDITIONAL
m DESCRIPTION < |EEV- | 2 & | soil Vapour Content (%LEL) LAB TESTING
&= g [oEPTH| 3 F O
[a) P4
sl 10 20 30 40
L Ground Surface 4.52
Loose, moist, dark brown SILT, some gravel, 1 cs &
some red staining, some tiles and concrete
debris. o101 5 es &
(FILL)
Soft, moist, dark brown, organic SILT, some
large boulders.
3.82
Soft, moist, red-brown, some grey mottling 0.70
SILT.
3 Gs @
= 1
3.22
Soft, moist, grey and brown mottled SILT. 1.30
- no odour or staining.
300| 45 Gs &

End of TEST PIT.

1.50

DEPTH SCALE
1:25

é Golder

Associates

LOGGED: PM/RM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Rd, Victoria

- . . SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track - Mount + VAC Truck
OVM TYPE: RKI Eagle .
P R 008 RECORD OF BOREHOLE: BH09-03
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Content (ppm)
] & 40
2o = = 3z
gu 9 o > 5 100 150 200 &5 PIEZOMETER
i T |Eev| @ g & Soil Vapour Content (%LEL) ER OR
E s DESCRIPTION £ [oerth % t 8 8 2 STANDPIPE
[a) g ™) z Q <3 INSTALLATION
b7 o 20 40 60 80
o Ground Surface
SAND, coarse, trace subrounded gravel, 0.00
compact to loose, moist, brown 1 GRAB ®
Sandy SILT, stiff, dry to moist, brown, no 0.51
odour, no staining 2 GRAB ] METALS
1
Coarse SAND with subrounded GRAVEL, e GRAB ® VoS
occasional large cobbles, compact, moist to 1.22
wet, brown 137
BEDROCK '
End of BOREHOLE.

DEPTH SCALE
1:50

é? i G l de 2535 - 3rd Avenue S.E. S
Calgary, Alberta .
= (yO T gary,
. . Canada T2A 7W5 .
&, Associates CHECKED: WB/RP
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LOCATION: 337 Victoria View Rd, Victoria

1:50

Canada T2A 7W5

L7 Associates

M ! i SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track - Mount + VAC Truck
OVM TYPE: RKI Eagle .
O VP RIEe oo RECORD OF MONITORING WELL: MW09-01
DATUM: Geodetic
u SOIL PROFILE SAMPLES Soil Vapour Content (ppm) ®
] 40
< = R <=2
o P4
2 E g ey 5 " z 50 100 150 200 S E PIEZ%I\QETER
Fu DESCRIPTION o % 5 S| Soi Vapour Content (%LEL) 8o STANDPIPE
& 3 = i <5 INSTALLATION
% o 20 40 60 80 stick
ickup
| | -Ground Surface 4.48 =0.96 m r
L SAND and GRAVEL, loose to compact, moist o~ Sand B
- to wet, brown to grey 0.15 1 GRAB ] f i
r CLAY, blocky, trace silt, dense, moist, brown Bentonite N
r and grey, mottled Sand ]
- 26-Aug-09} - |
o BTEX A\VAR i
— 1 EPH =
L 2 GRAB [m] VPH u
- voc B
C Slotted Section 4]
- 3 GRAB [} METALS B
- 2
- --- Heavy end hydrocarbon odour from 0 m to Sand
r 21m
BTEX
r EPH
N 4 AS ] VPH
PAH
- 3
L 5 AS @ n
Co ]
o Bentonite B
- 6 AS ® i
L s ]
r --- Soft from 5.2 mto 6.1 m n
r BTEX n
r 7 AS ] EPH ]
r VPH 1
- © -1.62
- End of MONITORING WELL. 6.10 o
- - ]
- s ]
- o ]
1o 1
2535 - 3rd Avenue S.E.
DEPTH SCALE é A EG older Calgary, Alberta LOGGED: PM

CHECKED: WB/RP
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LOCATION: 337 Victoria View Rd, Victoria

o . . SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track - Mount + VAC Truck
OVM TYPE: RKI Eagle .
A RECORD OF MONITORING WELL: MW09-02
BORING DATE: August 17, 2009
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Content (ppm)
H @ 40
<o = S <=z
gu 9 x > 50 100 180 200 55 PIEZOMETER
o T EEv.| @ g G [son Vapour Content (%LEL) = OR
E s DESCRIPTION = (oermh % t 8 8 g STANDPIPE
e g (m) z D <5 INSTALLATION
% 4 20 40 60 80
Stickup |_|
. Ground Surface i 5.12 =0.85m
L SAND, loose, subrounded gravel, loose to ’ 0.00 Sand B
N compact, dry to moist, reddish brown to grey 1 GRAB @ N
- BTEX B
- 4.36 VPH -
r Silty SAND, fine, subrounded gravel, stiff, dry 076] 23 GRAB a i
. 4] to moist, mottled, brown and grey voC
- --- Black staining, odour from 0.9 mto 1.8 m METALS u
- BTEX B
- 4 GRAB <] VPH B
= 2 EPH
C 1 268 i
- SILTY CLAY, some rocks, firm, moist, light 244 ]
r brown ]
- 5 AS -
- 3 ® Bentonite
- 26-Aug-09 1
o BTEX = 1
- 6 AS 2] VPH N
- EPH B
— 4
— 5
r 7 AS @ i
- 6 Sand ]
r -1.58 ]
- CLAY, very soft, moist, gre 6.71 P
C very Ist, grey 8 AS [} Slotted Section R
= 7 B
r -2.50 Rax
o End of MONITORING WELL. 7.62 ]
- g —
- 9 —
C 10 i

DEPTH SCALE
1:50

€7

>

Golde
Ass‘())cial{es

2535 - 3rd Avenue S.E.
Calgary, Alberta
Canada T2A 7W5

LOGGED: PM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Rd, Victoria

1:50

>

Associates

Calgary, Alberta
Canada T2A 7W5

SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track - Mount + VAC Truck
OVM TYPE: RKI Eagle .
QUM TYPE, RKIEo0. o 2000 RECORD OF MONITORING WELL: MW09-04
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Content (ppm)
H @ 40
< = R <=z
Fu 9 x > 50 100 150 200 55 PIEZOMETER
= S |Eev.| & g B ["Sof Vapour Content (%LED) EE OR
E§ DESCRIPTION £ loeem| 3 = 3 oil Vapour Content (%LEL) 8o STANDPIPE
e g (m) z D <5 INSTALLATION
% 4 20 40 60 80
Stickup |_|
. Ground Surface 4.75 =0.98m
- Coarse gravelly SAND, loose, moist, grey, no 0.00 Sand NENE
- odour, no staining 1 GRAB @ ) -
- Bentonite N
r Sand BEDR
r 300 26-Aug-09| 1]
r | Gravelly SAND, some subrounded GRAVEL, 0.76 Yl i
| 4| loose, wet, grey, hydrocarbon like odour, ' P GRAB =) METALS N
L hydrocarbon like sheen on surface of ponding > u
o water at 1.4 m N B
C Slotted Section i
L BTEX H
C 277] 3 GRAB @ EPH g
[ 2| Sandy SILT, dense, wet, grey, hydrocarbon 1.98 PAH 3T
- like odour Sand ‘|7
L 2.32 m
- SILTY CLAY, occasional fine angular gravel, 244 1
r stiff to firm, brown to grey ]
r --- Hydrocarbon like odour from 2.4 m to N
5 43m 4 AS P N
— 3
r --- Moist from3mtoto 2.8 m n
o BTEX 1
- 5 AS ] EPH N
- VPH n
— 4
C 6 AS ® .
— 5
B Bentonite ]
: -1.04 :
LAY ini 5.79
- ] C , soft, wet, grey, no odour, no staining ; As b a
r 8 AS ) i
= 7
I 317 i
— 8| CLAY, with weathered bedrock pieces, dense, 7.92 BTEX
N wet, grey, no odour, no staining 9 AS @ i N
C 378 i
- BEDROCK B
r End of MONITORING WELL. 8.69 i
- 9 —
C 10 i
2535 - 3rd Avenue S.E.
DEPTH SCALE A LOGGED: PM
(4 P Golder

CHECKED: WB/RP
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LOCATION: 337 Victoria View Rd, Victoria

1

: 50

>

Golde
Ass‘())cial{es

Calgary, Alberta
Canada T2A 7W5

CHECKED: WB/RP

o ) ) SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track - Mount + VAC Truck
OVM TYPE: RKI Eagle .
A RECORD OF MONITORING WELL: MW09-05
BORING DATE: August 18, 2009
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Content (ppm)
Y @ 22
(7] = X 4
fu 9 o > 5 100 150 200 55 PIEZOMETER
o T EEv.| @ g G [son Vapour Content (%LEL) = OR
E s DESCRIPTION = (oermh % t 8 8 g STANDPIPE
e g (m) z D <5 INSTALLATION
% 4 20 40 60 80
Stickup |_|
| | Ground Surface 5.39 =1.07m
- Coarse SAND, some subrounded GRAVEL, 0.00 Sand DN
- compact to loose, moist, brown, no odour, no 5.00 1 GRAE 3] .
- staining 0.30 Bentonite N
r SANDY SILT, frim, moist to wet, greenish, BTEX ol
L grey with black staining, hydrocarbon like \égﬁ Sand il
o odour and staining 458 23 GRAB O PAH u
B - ' METALS T
- Blast ROCK, with sludge, dense, wet, black, 0.81 VPH B
— 1| hydrocarbon like odour and staining Slotted
C Section i
r 4 AS g =]
o a72| 5 AS ] Slough =
r End of MONITORING WELL. 1.68 ]
- > —
- 3 —
- 4 —
- 5 —
- 6 —
- 7 —
- g —
- 9 —
1o 1
DEPTH SCALE é i 2535 - 3rd Avenue S.E. LOGGED: PM
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LOCATION: 337 Victoria View Rd, Victoria SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track - Mount + VAC Truck
OVM TYPE: RKI Eagle .
S RECORD OF MONITORING WELL: MW09-06
BORING DATE: August 18, 2009
DATUM: Geodetic
" SOIL PROFILE SAMPLES Soil Vapour Content (ppm) ®
20 = s 22
gu 9 x > 50 100 180 200 55 PIEZOMETER
o T EEv.| @ g G [son Vapour Content (%LEL) = OR
Es DESCRIPTION = (oermh % 't 5 8 g STANDPIPE
& £ (m) = i <3 INSTALLATION
% 4 20 40 60 80
Stickup
| Ground Surface 4.21 =116m
L Coarse SAND and subrounded GRAVEL, ? Sand u
- loose to compact, dry, brown, hydrocarbon 015 B
- like odour 1 GRAB ] Bentonite 1
r Sandy SILT, stiff, moist, greenish grey with 26-Aug:0 1
L black staining, hydrocarbon like odour, Sand ¥ |
o hydrocarbon like sheen on ponding water, B
r asphalt like patches to 0.6 m N
= 1 2 GRAB 5] METALS
r Slotted Section 1
L BTEX i
o 3 GRAB & ‘égﬁ a
— 2 ' VPH
- --- Wet and ponding water at 2.0 m
L 177
- CLAY, trace silt, stiff, moist, brown, grey 244 Sand
r mottled BELE»:(
N --- Occasional fine subrounded gravel from 45 AS [ PAH
L 26mto88m VPH
— 3
r --- Hydrocarbon like odour to 3.4 m 1
r 6 AS ® i
— 4
B BTEX h
I 7 AS ] VPH N
B EPH N
— 5
r Bentonite 1
- 6 8 AS )
r 9 AS ) i
= 7
— 8
L 463
- Coarse SAND, compact, wet, grey, 8.84
[ 9| hydrocarbon like odour a0 AS @ Slough i
B --- Clay lens at 9.1 m on bedrock 9'14 -
- End of MONITORING WELL. ' -
C 10 i
2535 - 3rd Avenue S.E.
DEPTH SCALE A EGOICI or Calgary, Alberta LOGGED: PM
1:50 'y 3 Canada T2A 7W5 CHECKED: WB/RP
: Associates :




I0L MW LOG 08-1436-0047.5026.GPJ IOL.GDT 05/19/11

LOCATION: 337 Victoria View Rd, Victoria

1

: 50

>

Golde
Ass‘())cial{es

Calgary, Alberta
Canada T2A 7W5

SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track - Mount + VAC Truck
OVM TYPE: RKI Eagle .
P RIEatle oo RECORD OF MONITORING WELL: MW09-07
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Content (ppm)
H @ 40
< = R <=z
Fu 9 x > 50 100 150 200 55 PIEZOMETER
= S |Eev.| & g B ["Sof Vapour Content (%LED) EE OR
E§ DESCRIPTION £ loeem| 3 = 3 oil Vapour Content (%LEL) 8o STANDPIPE
e g (m) z D <5 INSTALLATION
% 4 20 40 60 80
Stickup r
| | Ground Surface 457 =113m
L Coarse SAND and subrounded GRAVEL, 0.00 Sand n
- compact to loose, moist, brown, 0.1 m 1 GRAB @ -
- diameter pipe identified at 0.6 m below grade, Bentonite 1
r hydrocarbon like odour 4]
r Sand 1]
r 3.87 1
L SANDY SLIT, occasionally subrounded 0.70 u
- gravel, stiff, moist, brown, greenish grey, 5
I~ 1| mottled, hydrocarbon like odour and staining, BEX
r water ponding at 2 m with hydrocarbon sheen 2 GRAB [} EPH ]
B PAH 1
N VPH 26-Aug-09 .11
r Slotted Section v p=py
N BTEX g=fn
VPH
C ) 3 GRAB D EPH 1
T METALS
C 213
o CLAY, trace subrounded gravel, stiff, moist, 244 Sand
r brown and grey, no odour, no staining
r 4 AS ]
= 3
B BTEX N
- 5 AS 2] VPH b
- EPH B
[~ 4| -—-Firm start from 4.0 m i
r 6 AS <3 1
C ; Bentonite N
r --- Soft, wet, grey from 5.2 m n
L & 7 AS & i
r 8 AS B i
= 7
- 8
r Slough
= 9 AS 2]
- -4.57 B
B End of MONITORING WELL. 9.14 =
1o 1
DEPTH SCALE é i 2535 - 3rd Avenue S.E. LOGGED: PM

CHECKED: WB/RP
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LOCATION: 337 Victoria View Rd, Victoria

1:50

>

Golde
Ass‘())cial{es

Calgary, Alberta
Canada T2A 7W5

- . . SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track - Mount + VAC Truck
OVM TYPE: RKI Eagle .
S RECORD OF MONITORING WELL: MW09-08
BORING DATE: August 18, 2009
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Content (ppm)
u ® 22
<0 = B Z
Fu ] x > 50 100 150 200 55 PIEZOMETER
Tk o [ ELEV. ) w i} ; 9 sl OR
E UEJ DESCRIPTION ff o % .i 8 Soil Vapour Content (%LEL) 8 g STANDPIPE
e g (m) z D <5 INSTALLATION
% 4 20 40 60 80
Stickup r
. Ground Surface 4.27 =0.95m
L Fine to medium SAND and subrounded -2 000 Sand NERE
- GRAVEL, loose to compact, moist, brown, no 2 4.06 B
r \odour,nostaining  __ _ __ _ _ _ _ _ / ) GRAB [m] METALS Bentonite B
r Medium to coarse SAND and subrounded 1]
- GRAVEL, loose to compact, wet, grey, 3.66 Sand RERE
- hydrocarbon like odour, water ponding with 061 BTEX v
N hydrocarbon like sheen 23 GRAB ) iy 26-Aug-09} -3 -1+
| 4| Sandy SILT, some organic pockets, PAH z N
L occasional subrounded gravel, soft to stiff, u
o wet, brown and grey, with black staining, B
r hydrocarbon like odour and sheen (possible Slotted Section 1
r free product) n
- i 244 BTEX 5
- CLAY, some coarse sand, stiff, wet, brown, 1.83 4 GRAB ] VPH B
[ 2| grey, hydrocarbon like odour to 5.8 m EPH
r Sand
L 5 AS ®
— 3
B 6 AS ) Bentonite N
— 4
[ 5| -— weathered bedrock pieces from i
L 49mto58m
r --- Soft from 4.9 mto 5.8 m BTEX
7 AS ] VPH
r EPH
o -1.37 Slough
- BEDROCK
C End of MONITORING WELL. 579 ]
- 6 —
- 7 —
- g —
- 9 —
C 10 i
DEPTH SCALE é i 2535 - 3rd Avenue S.E. LOGGED: PM

CHECKED: WB/RP




LOCATION: 337 Victoria View Rd, Victoria

SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track - Mount + VAC Truck
OVM TYPE: RKI Eagle .
O VP RIEale oo RECORD OF MONITORING WELL: MW09-09
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Content (ppm)
H @ 40
<o = S <=z
Fu 9 x > 50 100 150 200 55 PIEZOMETER
= C|Eev.| & g B ["Sof Vapour Content (%LED) EE OR
Fy DESCRIPTION £ loeem| 3 = 3 oil Vapour Content (%LEL) 8o STANDPIPE
z 3 = i <3 INSTALLATION
% 4 20 40 60 80
Stickup r
o | _Ground Surface 4.21 =0.81m
Gravel, dense to compact, moist, grey (FILL) 0.00 Sand B
——————————————— 390 Bentonite i
Fine gravelly SAND, concrete, metal, wood 0.30 i
and ground wire debris, moist, black (FILL), Sand ‘-
hydrocarbon like odour and staining 1
; 26-Aug-09} "]
299 AVAN
--- Product seepage from wall at 1.2 m T2
SILT, porduct on surface and in seams, soft to Slotted Section
firm, moist, brown and grey
2 2.19
Red organic inclusions CLAY, trace sand, stiff
to firm, moist, brown and grey, hydrocarbon 213
like odour
End of MONITORING WELL.

R o
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I0L MW LOG 08-1436-0047.5026.GPJ IOL.GDT 05/19/11

2535 - 3rd Avenue S.E.
DEPTH SCALE A EGolder Calgary, Alberta LOGGED: PM
1:50 'y 3 Canada T2A 7W5 CHECKED: WB/RP
: Associates :




I0L MW LOG 08-1436-0047.5026.GPJ IOL.GDT 05/19/11

LOCATION: 337 Victoria View Rd, Victoria

150 Canada T2A 7W5

L7 Associates

SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track - Mount + VAC Truck
OVM TYPE: RKI Eagle .
O VP RIEale oo RECORD OF MONITORING WELL: MW09-10
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Content (ppm)
H @ 40
< = R <=z
Fu 9 x > 50 100 150 200 55 PIEZOMETER
= S |Eev.| & g B ["Sof Vapour Content (%LED) EE OR
Fy DESCRIPTION £ loeem| 3 = 3 oil Vapour Content (%LEL) 8o STANDPIPE
& £ (m) = i <3 INSTALLATION
% 4 20 40 60 80
Stickup r
. Ground Surface 4.11 =10m
L Coarse SAND and subrounded GRAVEL, : 0.00 Sand n
- loose to compact, dry to moist, no odour, no 1 GRAB @ ) -
- staining Bentonite 1
B Sand 26-Aug-09 ‘[
I 341 BTEX AVARS SN
L Coarse SAND and subrounded GRAVEL, 0.70 2 GRAB ® VPH u
- some large cobbles, loose, wet, grey, EPH u
— 1| hydrocarbon like odour, ponding water at 1.5 PAH
r m, hydrocarbon like sheen ]
C Slotted Section 4]
L 229 BTEX i
o Sandy SILT, stiff, wet, brown, no odour, no 1.83 3 GRAB ] VPH B
[ 2| staining EPH
I 1.83 Sand
r CLAY, stiff, moist, brown and grey, no odour, 229
L no staining
B 4 AS [} METALS
— 3
o BTEX 1
- 5 AS ] VPH N
- EPH B
— 4
r Bentonite 1
— 5
r 6 AS & 1
— 6
C --- Soft and grey from 6.1 m i
r 7 AS ] i
= 7
r -3.20 n
- Coarse SAND with clay, and weathered 7.32 Slough B
- bedrock pieces, no odour, no staining S I AS ® 5
o End of MONITORING WELL. 7.62 ]
- g —
- 9 —
C 10 i
2535 - 3rd Avenue S.E.
DEPTH SCALE é A 2 G older Calgary, Alberta LOGGED: PM

CHECKED: WB/RP




I0L MW LOG 08-1436-0047.5026.GPJ IOL.GDT 05/19/11

LOCATION: 337 Victoria View Rd, Victoria

1:50

>

Golde
Ass‘())cial{es

Calgary, Alberta
Canada T2A 7W5

o . . SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track - Mount + VAC Truck
OVM TYPE: RKI Eagle .
A RECORD OF MONITORING WELL: MW09-11
BORING DATE: August 19, 2009
DATUM: Geodetic
" SOIL PROFILE SAMPLES Soil Vapour Content (ppm) ®
20 = s 22
2 E g x N > 50 100 150 200 S E PlEz%ngETER
Fu DESCRIPTION g SN - = 5 | Soil Vapour Content (%LEL) 8g STANDPIPE
& < DEPTH =) [ 8 Q<
a (m) z o - INSTALLATION
% 4 20 40 60 80 stick
tickup
| | -Ground Surface 3.78 =09m r
- ASPHALT h Sand and Concrete A B
B Medium to coarse SAND and subrounded 1 GRAB ] METALS i h
r GRAVEL, some angular cobbles, loose to Bentonite N
| compact, moist, brown to grey below 5.8 m, il
- no odour, no staining Sand 1
r BTEX n
r 2 GRAB D VPH ]
C EPH
r 26-Aug-09 [ {1
C Y1
- 1.99 Slotted Section .
- SILTY CLAY, occasional fine subrounded 1.83 -
[~ 2| gravel, firm, moist to wet, brown ang grey, no 3 GRAB @
r odour, no staining BTEX
- 4 AS D \égn
r PAH
C 1.04
B Silty SAND, some fine angular gravel below 3 274
[ 4| mloose tocompact, moist, brown, no odour, 5 AS ®
| no staining |
- 958 Slough i
C BEDROCK 5 AS ® 9 2]
r End of MONITORING WELL. 3.35 i
4 —
- 5 —
- 6 —
- 7 —
- g —
- 9 —
C 10 i
DEPTH SCALE é i 2535 - 3rd Avenue S.E. LOGGED: PM

CHECKED: WB/RP




I0L MW LOG 08-1436-0047.5026.GPJ IOL.GDT 05/19/11

LOCATION: 337 Victoria View Rd, Victoria

1:50

>

Golde
Ass‘())cial{es

Calgary, Alberta
Canada T2A 7W5

- h ) SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track - Mount + VAC Truck
OVM TYPE: RKI Eagle .
S RECORD OF MONITORING WELL: MW09-12
BORING DATE: August 19, 2009
DATUM: Geodetic
" SOIL PROFILE SAMPLES Soil Vapour Content (ppm) ®
Q
2o = = 2z
gu 9 x > 50 100 150 200 55 PIEZOMETER
o T EEv.| @ g & [Soivapow Conent (% LIEL) I = OR
E g DESCRIPTION i oermi| 2 z 3 P ; 3 2 STANDPIPE
e g (m) z D <5 INSTALLATION
% 4 20 40 60 80
L Ground Surface
- ASPHALT Flushmounted
- SAND and GRAVEL, loose, moist, black, 1 GRAB ) Sand . ]
r debris (wood boards, 2 diameter pipe) Bentonite N
| between 0.3 m to 0.35 m, hydrocarbon like il
- odour and sheen Sand 1
C Fine to medium SAND, loose, moist, grey, BTEX N
— 1| hydrocarbon like odour 2 GRAB @ \éE:
o Slotted Section
B 3 GRAB ] METALS
- | Fine to medium SAND, Toose to compact, wet, 45 GRAB ® ET X
» 2 N\ black, hydrocarbon like odour Sand i
L BEDROCK 213 =
- End of MONITORING WELL. —
- 3 —
4 —
- 5 —
- 6 —
- - —
- s —
- o —
C 10 i
DEPTH SCALE é i 2535 - 3rd Avenue S.E. LOGGED: PM

CHECKED: WB/RP




I0L MW LOG 08-1436-0047.5026.GPJ IOL.GDT 05/19/11

LOCATION: 337 Victoria View Rd, Victoria

1:50

>

Golde
Ass‘())cial{es

Calgary, Alberta
Canada T2A 7W5

M ! . SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track - Mount + VAC Truck
OVM TYPE: RKI Eagle .
S RECORD OF MONITORING WELL: MW09-13
BORING DATE: August 19, 2009
DATUM: Geodetic
" SOIL PROFILE SAMPLES Soil Vapour Content (ppm) ®
<J( %) = = <_(‘ 2
Qu 9 o > 50 100 150 200 55 PIEZOMETER
= S |Eev.| & g B ["Sof Vapour Content (%LED) EE OR
Fy DESCRIPTION £ loeem| 3 = 3 oil Vapour Content (%LEL) 8o STANDPIPE
& £ (m) = i <3 INSTALLATION
% 4 20 40 60 80
L Ground Surface 3.57
- CONCRETE 55 Flushmounted ]
r Medium to coarse gravelly SAND, loose, : 1 GRAB ] (Sion(cj:rete N
r moist, brown, no odour, no staining an ]
L Bentonite u
L Sand 1]
r BTEX ]
= 1 2 GRAB &} \égn
r METALS
N 2.12
r Coarse gravelly SAND, loose, wet, black 145
.
o 26-Aug-09|.
r Slotted Section
- BTEX
B --- Hydrocarbon like odour from 2.7 m VPH
- 34 AS [m] EPH
- 3 PAH
L voc
- BTEX
- --- Free product at 4.0 m 040 ° AS o \éE:
r 41 BEDROCK Sand
- End of MONITORING WELL. 411 i
- 5 —
- 6 —
- - —
- s —
- o —
C 10 i
DEPTH SCALE é i 2535 - 3rd Avenue S.E. LOGGED: PM

CHECKED: WB/RP




LOCATION: 337 Victoria View Rd, Victoria

o ) ) SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track - Mount + VAC Truck
OVM TYPE: RKI Eagle .
A RECORD OF MONITORING WELL: MW09-14
BORING DATE: August 19, 2009
DATUM: Geodetic
u SOIL PROFILE SAMPLES Soil Vapour Content (ppm) ®
e (7] = X :z(‘ 2
Fu 9 x > 50 100 150 200 55 PIEZOMETER
e T eev.| 2 w i e : : : =4 OR
Eu DESCRIPTION = - 2 = = | Seilvapour Content (%LEL) 8g STANDPIPE
& < DEPTH =) [ 8 Q<
[a) (m) z o - INSTALLATION
% 4 20 40 60 80
o Ground Surface 4.39
CONCRETE E'US mtoun €d n
oncrete m
Fine to medium SAND and subrounded 0.18 Sand m
GRAVEL, compact, moist, reddish brown 1 GRAB ] METALS Bentonite -
mottled, hydrocarbon like odour Sand ‘|4
3.75 BN B
Coarse SAND, some subround GRAVEL, 0.64 BTEX 26-Aug-09] <= | ]
loose, moist to wet, grey, hydrocarbon like 2 GRAB ] VPH gz v n
4| odour EPH V|-
--- Water ponding at 1 m with hydrocarbon like
sheen
Slotted Section
2.87 BTEX
Sandy SILT, frim, moist, greenish grey with 1.52 VPH
black staining, hydrocarbon like odour 3 AS ® e
voc
2
1.95
CLAY, some fine sand seams, stiff, moist, 244
brown, grey, no odour, no staining BTEX
4 AS ] VPH
EPH
3
Slough 1
5 AS & =i
. =1
-0.18 ==
End of MONITORING WELL. 4.57

I0L MW LOG 08-1436-0047.5026.GPJ IOL.GDT 05/19/11

2535 - 3rd Avenue S.E.
DEPTH SCALE A EGolder Calgary, Alberta LOGGED: PM
1:50 'y 3 Canada T2A 7W5 CHECKED: WB/RP
: Associates :
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LOCATION: 337 Victoria View Rd, Victoria

1:50

>

Golde
Ass‘())cial{es

Calgary, Alberta
Canada T2A 7W5

CHECKED: WB/RP

SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track - Mount + VAC Truck
OVM TYPE: RKI Eagle .
QUM TYPE: RKIES0 e 2000 RECORD OF MONITORING WELL: MW09-15
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Content (ppm)
H @ 40
< = R <=z
Fu 9 x > 50 100 150 200 55 PIEZOMETER
= S |Eev.| & g B ["Sof Vapour Content (%LED) EE OR
Fy DESCRIPTION £ loeem| 3 = 3 oil Vapour Content (%LEL) 8o STANDPIPE
& 3 = i <3 INSTALLATION
% 4 20 40 60 80
L Ground Surface
N ASPHALT ) s Sand n
- Fine SAND, compact, moist, black, no odour, i ’ 1 GRAB ] n
r no staining ]
B Medium to coarse SAND and subrounded 061 E\‘/TPE'f ]
- GRAVEL, some silt, loose, moist to wet, 5 GRAB @ EPH B
u reddish, brown, no odour, no staining PAH ]
- 1 METALS
r Bentonite n
o BTEX B
o CLAY, trace subrounded gravel, dense, moist 1.83 3 GRAB ] VPH B
— 2| towet, grey, no odour, no staining EPH
r --- Water ponding at 2.0 m PXE) =
- End of MONITORING WELL. ) -
- 3 ]
- 4 ]
- 5 ]
- 6 ]
- - ]
- s ]
- o ]
1o 1
DEPTH SCALE é i 2535 - 3rd Avenue S.E. LOGGED: PM
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LOCATION: 337 Victoria View Road

End of BOREHOLE.

Upon completion of drilling, the
borehole was backfilled with
bentonite from the bottom of hole to
0.3 m below ground surface. The
last 0.3 m was backfilled with sand.

o i . SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Sonic Truck Percussion Rig / Vaccum Truck
OVM TYPE: RKI Eagle .
O P R o RECORD OF BOREHOLE: MW10-01
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Concentration
w (ppmv) @
<o = =
2 E g ey % " E 5|0 1(|)0 1 ?O 2(IJO
=W DESCRIPTION < . g & "'>J Soil Vapour Concentration
o= = ADDITIONAL
o < |PEPTHI 2 - g | (eLED) o LAB TESTING
5l m i 20 40 60 80
L Ground Surface
L CONCRETE (CORED) 08 4
- SAND and GRAVEL (FILL), large cobbles, ’ T
r debris (brick and concrete), compact, moist to ]
| wet, black staining i
r --- Standing water, sheen at 0.8 m ]
I —
B SILT, stiff, wet, brown, hydrocarbon odour 1.22 ]
r NO RECOVERY 1.68 ]
o, ]
o SILT, stiff, moist, grey to brown 213 B
r 1 ® METALS ]
o, ]
r --- Very stiff, some clay at 3.1 m and below ]
r BTEX ]
EPH
L 2 ® PAH 1
r VPH 7
4 —
B --- Some subrounded gravel at 4.4 m i
B 3 ® .
- 5 —
r SILTY CLAY, trace subrounded gravel, moist, 5.49 ]
L brown with grey mottles 4 |2 o
- 6 —
r -______ . _______1 v f'/ BTEX 1
L SILTY CLAY, trace fine gravel, soft, moist, 64| 5 ] i ]
r grey VPH b
- 7 —
B BTEX ]
- SILTY SAND, trace gravel, fine, compact, 7.32 6 ] EPH B
r moist to wet, grey, VPH B
r --- Hard drilling at 7.5 m 762 1
L Pulverized BEDROCK, angular pieces ' |
o ---Rockat7.9m E
- 8 7.92 —]

DEPTH SCALE

1

: 50

>

é Golder

Calgary, Alberta
Canada T2A 7W5

Associates

2535 - 3rd Avenue S.E.

LOGGED: AEK/PM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road

CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Sonic Truck Percussion Rig / Vaccum Truck

OVM TYPE: RKI Eagle
BORING DATE: June 02, 2010
DATUM: Geodetic

SHEET 1 OF 1

RECORD OF MONITORING WELL: MW10-01A

Soil Vapour Concentration

SOIL PROFILE SAMPLES

] (ppmv) o)

S S $ 50 100 150 200 zZ

4 £ 2 |gey | O w z ) ; ? 0 17 PIEZOMETER

w < - a o u Soil Vapour Concentration aF
E s DESCRIPTION = (oermh % t 8 (%LEL) 8 g STANDPIPE
[a) g m) z Q <3 INSTALLATION
b7 o 20 40 60 80

L Ground Surface 4.54
- ASPHALT (CORED) 008 Flushmount Roadbox |
- SAND and GRAVEL (FILL), cobbles, with ’ -
r debris (brick and concrete), compact, moist to ]
| wet, black stained, faint odour 12 ® METALS i
I 3 ®
r 28 July 2010 1
L 3.02 n
- SILT, firm, wet, dark brown to black 1.52 aTEx - .
r --- Grey and black, stiff, hydrocarbon at 1.7 m 271 ) ® EPH 1
L --- Pooling water, hydrocarbon sheen and 183 VPH i
— 2|\odowratf8m _ _ J
r SILT, stiff, moist, brown and grey ]
. N
r --- Very stiff at 3.1 m and below 134 i
L SILTY CLAY, firm, moist, brown and grey 3.20 1
r Bentonite ]
— 4
L 0.34 N
r 5| CLAY, soft, wet, grey, some brown oxidation 4.88 i
B 1.40 i
— 6| Fine to medium grained SILTY SAND, some 5.94
r embedded subrounded fine gravel, brown to ]
- grey n
B 232 Sand i
r ; Weathered BEDROCK, silty sand, grey 6.86 17
- --- Hard drilling (reported by drillers) at 7.0 m )
- --- Bedrock 76.2 mm long pieces Slotted Section
r --- Refusal at 7.5 m
r 323 Sand
r End of MONITORING WELL. 7.77

DEPTH SCALE
1:50

é Golder

L7 Associates

2535 - 3rd Avenue S.E.
Calgary, Alberta
Canada T2A 7W5

LOGGED: AEK/PM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Sonic Truck Percussion Rig / Vaccum Truck
OVM TYPE: RKI Eagle .
S R sne2,2010 RECORD OF MONITORING WELL: MW10-02
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Concentration
w (PPmv) & 20
<o = S <=z
gu 9 x > 50 100 150 200 55 PIEZOMETER
£ E % |ELEV. g E 5 Soil VaI our Co;centraticl)n I E E OR
Fy DESCRIPTION s oerrn| 3 > 3 % LEL)" o I 2 STANDPIPE
& £ (m) = i <3 INSTALLATION
% 4 20 40 60 80
L Ground Surface 5.04
- ASPHALT (CORED) 008 Flushmount Roadbox B
- SAND and GRAVEL (FILL), subrounded, ’ 1
r moist, grey to brown 1 b METALS n
r BTEX n
C . > [ EPH
--- Standing water at 0.96 m PAH
B VPH T
C ly 201 ]
- 3.52 Bentonite 6 July g n
- SILT, some sand, firm, moist to wet, grey to 1.52 = e
- brown, hydrocarbon like odour 1
L 3 P i
= 2
C o 281 i
[ N Becoming stiff with no sand below 23m__ 2z §
- SILT, trace clay, stiff, dry to moist, brown and 4 ) N
r grey n
. Sand i
r --- Wet, fractured, more clay, occasional BTEX
r coarse sand lens, mainly brown with grey 56 P o
L seams below 3.1 m
r --- Gravel at 3.9 m (only 50.8 mm recovery
N from 3.1 mto 4.6 m)
[~ 4| -— Cobble lens, subrounded, flat, green, white
L to black, ranging from 0.35 m to 0.38 m length
- at3.9m
B EPH
I 7 ) voc
B VPH
. Slotted Section
B BTEX
N 89 ] EPH
r VPH
— 6
r 10,11 (|
C Sand
l -1.97
- End of MONITORING WELL. 7.01 B
- g —
- 9 —
C 10 i
2535 - 3rd Avenue S.E.
DEPTH SCALE ) EGolder Calgary, Alberta LOGGED: AEK/PM
1:50 'y 3 Canada T2A 7W5 CHECKED: WB/RP
: Associates :




I0L MW LOG 08-1436-0047-5026-2006 MW LOGS.GPJ I0OL.GDT 05/19/11

LOCATION: 337 Victoria View Road SHEET 1 OF 2
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Sonic Truck Percussion Rig / Vaccum Truck
OVM TYPE: RKI Eagle .
S s 1.2010 RECORD OF MONITORING WELL: MW10-03
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Concentration
w (PPmv) & 20
<o = S <=z
gu 9 x > 50 100 150 200 55 PIEZOMETER
£ E % |ELEV. g E 5 Soil VaI our Co;centraticl)n I E E OR
Fy DESCRIPTION s oerrn| 3 > 3 % LEL)" o I 2 STANDPIPE
& £ (m) = i <3 INSTALLATION
% 4 20 40 60 80
L Ground Surface 4.83 6 July 2010
L SILTY SAND, some gravel, compact, moist, 0.00 AVA 1
- dark brown, hydrocarbon like odour Flushmount Roadbox -
r 1 [m} METALS n
L 4.07 i
r SILT, trace sand, firm, moist, grey and brown, 0.76 i
| 4| slighthydrocarbon like odour BTEX
r -— Some fine sand, strong hydrocarbon like 2 ® Ve S N
L odour at 1.1 m VPH i
- BTEX b
S 270 34 ul Ei: ]
- SILT, some clay, firm, wet, brown with grey 213 VPH -
: 5 <) :
. ]
L --- Red oxidation below 3.1 m i
o --- Large subrounded gravel at 3.2 m. Some B
r fine gravel, becoming stiff, no odours below ]
B 32m a
B BTEX N
- EPH b
- 6 5] METALS N
L PAH B
— 4 VPH
- 0.26 B
r SILTY CLAY, trace gravel (fine subround 4.57 n
L below 6.2 m), soft to very soft u
L 5 78 ® i
- ’ Bentonite B
— 6
C — W | 4 ]
- et puddles at 6.1 m 0 ® .
C --- No odours, break on core run at 3.1 m i
- 7
L 10 ® i
- 8
r --- Some silt pockets (becomes firm) from e
 °| 88mto9.1m " @ N
r --- Becoming soft to firm below 9.7 m 12 ® ]
— 10
CONTINUED NEXT PAGE
2535 - 3rd Avenue S.E.
DEPTH SCALE ) EGolder Calgary, Alberta LOGGED: AEK/PM
1:50 'y 3 Canada T2A 7W5 CHECKED: WB/RP
: Associates :
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LOCATION: 337 Victoria View Road

- . . SHEET 2 OF 2
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Sonic Truck Percussion Rig / Vaccum Truck
OVM TYPE: RKI Eagle .
S s 1.2010 RECORD OF MONITORING WELL: MW10-03
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Concentration
w (ppmv) 29
<0 = X 4
gu 9 o > 50 100 150 200 55 PIEZOMETER
E E 2 ELEV. g E 5 Soil Valpour Co;centraticl)n I E E OR
& s DESCRIPTION = (oermh % t 8 (%LEL) 8 g STANDPIPE
[a) g ™) z Q <3 INSTALLATION
% 4 20 40 60 80
0 SILTY CLAY, trace gravel (fine subround u
below 6.2 m), soft to very soft (continued) e
5.84 a
SILTY SAND, medium to coarse grained, 10.67 n
loose, wet, grey, no odour or staining 1314 ® 1
1
6.90 Bentonite ]
SANDY SILT, fine grained, firm to soft, wet, 11.73 1
grey BTEX a
12 15 ® EPH i
-7.36 VPH 1
SAND, some silt, medium to coarse grained, 1219 i
wet, grey u
--- Coarse sand lens with some coarse gravel i
from 12.6 to 12.7 2a 7 ® §
SILTY SAND, with weathered bedrock pieces 12.80 i
13| (50.8 mm thick at 13.2 m and 76.2 mm at
13.5 m), flat, subangular, wet B
Sand 1
18 ® 1
-8.89 . i
Large BEDROCK pieces with silt, green to 13.72 BTEX Slotted Section i
grey, no odour 19,20 ] PAH a
141 - 76.2 mm flat, very dense VPH
--- Hard drilling, possible bedrock Sand
9.54
End of MONITORING WELL. 14.37

20

DEPTH SCALE
1:50

€7

>

Golde
Ass‘())cial{es

2535 - 3rd Avenue S.E.
Calgary, Alberta
Canada T2A 7W5

LOGGED: AEK/PM
CHECKED: WB/RP
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LOCATION: 337 Victoria View Road

o i . SHEET 1 OF 2
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Sonic Truck Percussion Rig / Vaccum Truck and Track mounted - Hollow Auger with Split Spoon and ODEX
G¥RMEYPE: RKI Eagle .
R s 16,2010 RECORD OF MONITORING WELL: MW10-04
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Concentration
w (PPmv) & 20
sS4 S s 5 100 150 200 zZ
@ E & | eey % " > ; . : : i PlEz%l\gETER
=W < . a o "'>J Soil Vapour Concentration ok
& s DESCRIPTION g DEPTH % t 8 (%LEL) [m] <8( g STANDPIPE
a 14 (m) z o - INSTALLATION
w 4 20 40 60 80
L Ground Surface 4.47 Stickup =0.78 m
L SAND and GRAVEL (FILL), subrounded, 000 1 ® R i
- compact, moist, black and grey to brown, METALS e
- strong hydrocarbon like odour PAH N
- VPH a
B 3.96 ]
- SILT, trace sand, firm, moist, grey to brown, 0.51 6 July 2010 B
o slight hydrocarbon like odour 2 ] METALS u
- 1| --- Metal debris, orange to brown mottling at ]
o 09m B
- BTEX B
- --- Ponded water, hydrocarbon sheen at 3 ] EPH e
B 1.5m VPH 1
Co, ]
r BTEX n
EPH
r 4 ss o METALS ]
L - Hydrocarbon like odour, grey staining, 1.88 oA i
= trace gravel at 2.6 m i ss & i
r SILTY CLAY, stiff, some orange roots and fine ]
| 3| grained sand lenses to 2.7 m, wet, brown with
- grey striations, no odour 125 u
B SILT, fine grained sand lens, dense, wet, 3:22 N
r hydrocarbon odour a
r --- Fine sand lenses and orange stained seam 6 ss @ i
| from 3.3 mto 3.4 mand from 3.6 mto 3.7 m a
L --- Water in spoon has fine grained sand i
[~ “| --Becoming loose below 4.2 m N
N --- Red fine grain sand lenses (1 mm), to i
- 42m u
- --- Wet, grey with orange mottling below 7 ss & 5
u 42m -0.10 N
r --- Clay pockets at 4.5 m 4.57 BTEX 1
L CLAY, firm, moist to wet, brown and grey 8 s ? \EE: -
o mottled B
I~ 5| - Fine sand lens or seam, wet to 4.7 m Bentonite
r --- Becoming soft and grey below 4.9 m 1
L --- Some fine sand below 4.5 m 9 sS @ a
L --- Hydrocarbon odour from 5.1 mto 5.3 m u
r --- Very soft with some fine sand from 5.6 m i
- to6.2m u
L 10,11 ss ® i
— 6
C — Firm below 6.6 m 2 ss ® N
-7 Very softat 7.0 m
L 3 ’ 13 ss &) i
-8 14 ss ® i
L 445 N
— 9| SAND, medium subrounded gravel, some 8.92
o clay, medium coarse grained, loose, wet 15 ss & g
L --- Flat rock pieces, less clay below 9.6 m EPH i
B 16 ss 61 \Vele} i
B VPH a

CONTINUED NEXT PAGE

DEPTH SCALE
1:50
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LOCATION: 337 Victoria View Road

o i . SHEET 2 OF 2
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Sonic Truck Percussion Rig / Vaccum Truck and Track mounted - Hollow Auger with Split Spoon and ODEX
G¥RMEYPE: RKI Eagle .
ol e v 16,2010 RECORD OF MONITORING WELL: MW10-04
DATUM: Geodetic
u SOIL PROFILE SAMPLES ﬁ)cg'm\{f)‘m“f Concentration ®
2 (%) = X :z(‘ 2
gu 9 x > 50 100 180 200 55 PIEZOMETER
E E 2 ELEV. g E 5 Soil Vapour Concentration S E OR
& s DESCRIPTION = (oermh % t 8 (%LEL) [m] 8 g STANDPIPE
e g (m) z D <5 INSTALLATION
% 4 20 40 60 80
10 .
SILTY SAND, with some medium subrounded 0:06 ]
gravel, fine to medium grained, loose, wet, i
grey a
--- Course sand lens from 10.51 mto 10.53 m .18 ss ® N
--- Embedded fine gravel, wet below 10.7 m n
" Bentonite ]
19 ss ® i
Saturated from 11.4 mto 11.7 m B
-7.49 -
12 Weathered BEDROCK, some silty fine sand, 11.96 BTEX Sand 1
dense, moist, grey 2 Ss ¢ el 1
_______________ 815 Slotted Section
BEDROCK 12.62
---Caveat12.8 m
13| -- Bedrock depth confirmed with tape
Sand
-8.94
End of MONITORING WELL. 1341

20

I0L MW LOG 08-1436-0047-5026-2006 MW LOGS.GPJ I0OL.GDT 05/19/11

LOGGED: AEK/PM
CHECKED: WB/RP

2535 - 3rd Avenue S.E.
DEPTH SCALE A 2 GOl der Calgary, Alberta
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LOCATION: 337 Victoria View Road

o i . SHEET 1 OF 2
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Sonic Truck Percussion Rig / Vaccum Truck and Track mounted - Hollow Auger with Split Spoon and ODEX
G¥RMEYPE: RKI Eagle .
R s 16,2010 RECORD OF MONITORING WELL: MW10-05
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Concentration
w (PPmv) & 20
S8 S s 50 100 150 200 zZ
g E Z ELey % u E ! ; > ; g m PIEZ%I\QETER
=W < . a o u Soil Vapour Concentration ok
& s DESCRIPTION = (oermh % t 8 (%LEL) [m] 8 g STANDPIPE
e g (m) z D <5 INSTALLATION
% 4 20 40 60 80
L Ground Surface 5.15 Stickup =0.83 m
- SAND and GRAVEL (FILL), trace metal 0.00 u
- debris, subrounded, compact, grey to brown e
r 1 P METALS ]
r 4.24 ]
I— 1| SILT, trace to some fine grained sand, firm, 0.91 BTEX
o moist, grey and brown with black pockets > @ EPH B
B - Moderate hydrocarbon like odour, wood oA 1
r debris at 0.9 m N
- BTEX B
o --- Ponded water, hydrocarbon sheen at 3 2] EPH B
- 2| 18m VPH 28 July 2010 i
r --- No hydrocarbon odour and no black n
L pockets, firm to stiff, moist from 1.9 m to = i
L 34m u
o --- Mainly brown with grey vertical striations B
r from 1.9 mto 3.4 m 4 & i
. ]
L 5 ss 5] ]
B 1.77 1
N --- Wet gravel lens to 3.4 m 338 i
L SILTY CLAY, stiff, moist, brown, black to u
- reddish brown (dark) spots between 3.7 m to B ss ® a
- 3.9mand 4.1 mto 4.2 m, no odour B
— 4
— 5 0.12 Bentonite
- CLAY, stiff, moist, brown 5.03 7 sS ® B
- 6| -— Grey and firm below 5.9 m 5 = ® .
L --- Some silt, brown from 6.1 m to 6.6 m a
L 9,10 ss ® .
o --- Brown and grey mottled and soft to firm B
r below 6.6 m N
r 7| - Wetbelow 7.0m i
- --- Soft below 7.0 m B
r 1 ss @ ]
— 8
r BTEX 7
r . T 55 @ EPH T
o --- Occasional subrounded gravel between PAH B
r 85mto8.6m VPH 1
= 9
B 13 Ss ] i
C 10 i
CONTINUED NEXT PAGE

DEPTH SCALE
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I0L MW LOG 08-1436-0047-5026-2006 MW LOGS.GPJ I0OL.GDT 05/19/11

LOCATION: 337 Victoria View Road

o i . SHEET 2 OF 2
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Sonic Truck Percussion Rig / Vaccum Truck and Track mounted - Hollow Auger with Split Spoon and ODEX
G¥RMEYPE: RKI Eagle .
R s 16,2010 RECORD OF MONITORING WELL: MW10-05
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Concentration
w (pPmV) 20
sS4 S s 5 100 150 200 zZ
@ E & | eey % " > ; . : : i PlEz%l\gETER
w < . a a u Soil Vapour Concentration ok
E s DESCRIPTION = (oermh % 't 8 (%LEL) 8 g STANDPIPE
e g (m) z D <5 INSTALLATION
% 4 20 40 60 80
[ " [ CLAY, stiff, moist, brown (continued) i
r - Silt band 50.8 mm thick at 10.2 m n
o 14 ss ] T
r -—- Fine grained sand lens, 10 mm thick, wet n
L at10.7m .
— 11
- 6.81 -
[ '2| SANDY SILT, some fine subangular gravel, 196 516 5 ® i
N some clay, firm, wet, grey i
- --- Musty odour from 11.9 mto 12.2 m u
C -~ Gravel increasing below 12.2 m i
r 1 788 Bentonite ]
o SILTY SAND, fine to medium grained gravel, 13.03 EPH B
o compact, moist, grey 17 ss ] Voc i
r -- Fine sand lenses layered with silt lenses VPH 1
L between 13.1t0 13.3 m 1
- --- Some fine subangular gravel and 18 SS ® -
o increasing at 13.5 m B
L i
L 19 ss ® i
B --- Coarse sand lens 50.8 mm thick with large i
o subangular cobble (green bedrock-like) 986 B
— 15 K\ between 14.7 mto 14.8 m 15.01
r Course grained SAND, with fine to medium 20 SS ® i
- subangular gravel, some silt, compact to a
o dense, grey B
r --- Saturated from 15.2 mto 15.6 m 1047 i
- SILTY SAND, fine to medium grained, some 15.62 BTEX B
r fine subrounded gravel, compact, wet, grey 21 ss ® EPH ]
B VPH Sand 1
— 16
L -11.00 ]
r BEDROCK (green to black) 16.15 Slotted Section n
L Sand T
- -11.61 E
r End of MONITORING WELL. 16.76 ]
47 —
I 18 —
T .
L 2 i

DEPTH SCALE
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I0L MW LOG 08-1436-0047-5026-2006 MW LOGS.GPJ I0OL.GDT 05/19/11

LOCATION: 337 Victoria View Road

o i . SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Sonic Truck Percussion Rig / Vaccum Truck
OVM TYPE: RKI Eagle .
C o RECORD OF MONITORING WELL: MW10-06
BORING DATE: June 2 and 3, 2010
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Concentration
w (PPmv) & 20
< = R <=z
gu 9 x > 50 100 180 200 55 PIEZOMETER
E E i ELEV. g E 5 Soil Vapour Concentration S E OR
& s DESCRIPTION = (oermh % 't 5 (%LEL) [m] 8 g STANDPIPE
e g (m) z D <5 INSTALLATION
% 4 20 40 60 80
L Ground Surface
- CONCRETE (CORED) Flushmount Roadbox B
o SAND (FILL), some gravel, medium sand, 1 B i
r loose, moist, grey to brown ]
B --- Coarse sand, wet at 0.6 m 2 P i
r SAND and GRAVEL, some silt pockets, i
r 4| coarse grained with medium subrounded 6 July 2010 i
L gravel, wet, black stained, hydrocarbon odour u
L - Very loose, with gravel at 0.9 m : 3 9 METALS = i
r SILTY CLAY, firm, moist to wet, grey to black 122 4 -] ]
B stained, hydrocarbon odour 318 56 & %fﬁ&;,_’f B
- SILT, dry to moist, compact 1.52 ’ a
r --- Becomes brown and grey, still hydrocarbon i
L odour at 1.7 m 7 @ -
= 2
r --- Becomes very stiff below 2.3 m i
r 8 ) 1
— 3
r --- Riverbed gravel lens (subrounded) from N
r 31mto3.7m n
L --- Generally grey at 3.7 m 1.04 .
r CLAYEY SILT, some embedded fine to 3.66 n
r medium grained subrounded gravel, beige ]
[ 4| paintor metal chips below gravel lens, dense Ve S
r 9,10 <) PAH . B
C voc Bentonite i
B VPH a
- 0.13 B
r CLAY, firm to soft, moist, brown with grey 4.57 n
L inclusions, no odour u
— 5
r 1 ] n
— 6
r 12 (] ]
= 7
B low 7. ]
N Grey, wet below 7.6 m 131 ® N
— 8
- --- Trace bedrock fragments below 8.2 m 5 ® BETPE'}f Sand
L -3.83 VPH )
- BEDROCK, dense, dry 8.53 Slotted Section
r Sand n
Co -4.29
L End of MONITORING WELL. 8.99 ]

DEPTH SCALE
1:50

i 2535 - 3rd Avenue S.E. LOGGED: AEK/PM
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LOCATION: 337 Victoria View Road

CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Sonic Truck Percussion Rig / Vaccum Truck
OVM TYPE: RKI Eagle . -

BORING DATE: Jus 2 and 3. 2010 RECORD OF MONITORING WELL: MW10-06A(Nest)
DATUM: Geodetic

SHEET 1 OF 1

SOIL PROFILE SAMPLES Soil Vapour Concentration
w (PPmv) & 20
<o = S <=z
gu 9 x > 50 100 150 200 55 PIEZOMETER
TH o [ ELEV. @ [ w ; ! =] OR
=W < o S Soil Vapour Concentration ok
& s DESCRIPTION g DEPTH % t 3 (%LEL) [m] 9( g STANDPIPE
a (m) z 8 - INSTALLATION
% 4 20 40 60 80
o Ground Surface 4.66
ASPHALT 008 Flushmount Roadbox u
SAND (FILL), medium to coarse grained, ’ ]
some gravel, loose, wet (flowing Saturated), ]
brown and grey, hydrocarbon odour i
Bentonite 6 July 2010 i
1 v
3.14 Sand n
SILT, trace gravel to 0.9 m, firm to stiff, black 1.52 e
stained to 2.1 m with hydrocarbon odour, then N
brown to grey ]
2
Slotted Section
3 Sand
1.31
CLAY, very stiff, brown to grey, some reddish 3.35
oxidation
Bentonite
4
0.09
End of MONITORING WELL. 457

~
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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I0L MW LOG 08-1436-0047-5026-2006 MW LOGS.GPJ I0OL.GDT 05/19/11

LOCATION: 337 Victoria View Road

1:50

L7 Associates

Calgary, Alberta
Canada T2A 7W5

CHECKED: WB/RP

SHEET 1 OF 2
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Sonic Truck Percussion Rig / Vaccum Truck
OVM TYPE: RKI Eagle .
OM IYPE RNiEage RECORD OF MONITORING WELL: MW10-07
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Concentration
w (pPmV) 20
S S $ 50 100 150 200 zZ
g E Z ELey % u E ! ; > ; g m PIEZ%I\QETER
=W < . a o u Soil Vapour Concentration ok
& s DESCRIPTION = (oermh % t 8 (%LEL) 8 g STANDPIPE
e g (m) z D <5 INSTALLATION
% 4 20 40 60 80
L Ground Surface 4.18 Stickup =0.94 m
L Coarse SAND and subrounded GRAVEL, 0.00 n
- loose to compact, dry to moist, no odour, no B
- staining N
B - Sand and gravel, compact, moist, brown, 348 i
- [\hydrocarbon odourfromOto 15m_ _ or .
[ | Coarse SAND and subrounded GRAVEL, i
L some large cobbles, loose, wet, grey, a
- hydrocarbon like odour, pounding water at B
o 1.5 m, hydrocarbon like sheen B
B --- Silt, stiff, light brown, wet from 1.5 m to i
C 31m 235 i
o Sandy SILT, stiff, wet, brown, no odour, no 1.83 B
[ 2| staining i
r 1.89 i
L CLAY, stiff, moist, brown and grey, no odour, 229 i
- no staining 28 July 2010 e
. ]
r --- Brown, dense, wet, clay at 3.1 m n
— 4
— 5 Bentonite
C --- Soft and grey from 6.1 m i
A -1.92 i
- CLAY, firm, moist, brown and grey 6.10 u
C BTEX i
r --- Fine sand seams 10 mm thick between 1 ss (<] EPH n
L 6.48 m and 6.58 m VPH a
- --- Some gravel (subrounded) below 6.6 m - B
— 7| SAND, coarse grained, some fine to medium 6.93
r subangular gravel, some silt, compact, moist 2 ) 1
B --- Wet from 7.6 m to 8.0 m .
r o 3 2] ]
B --- Gravel is finer below 8.2 m i
B --- Coarse sand lens from 8.61 m to 8.64 m N
- and 9.47 mt0 9.54 m -4.66 B
T o| SILTY SAND, fine to medium grained, trace to 884 4 ® i
L some medium subrounded gravel, dense, a
- moist e
C BTEX i
B 56 SS &) EPH a
r VPH n
C 10 i
CONTINUED NEXT PAGE
2535 - 3rd Avenue S.E.
DEPTH SCALE é A EGolder LOGGED: PM




I0L MW LOG 08-1436-0047-5026-2006 MW LOGS.GPJ I0OL.GDT 05/19/11

LOCATION: 337 Victoria View Road

1:50

>

Golde
Ass‘())cial{es

Calgary, Alberta
Canada T2A 7W5

- ) ) SHEET 2 OF 2
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Sonic Truck Percussion Rig / Vaccum Truck
OVM TYPE: RKI Eagle .
BORING DATE: June 10, 17 and 18, 2010 RECORD OF MONITORING WELL: MW10-07
DATUM: Geodetic
W SOIL PROFILE SAMPLES ﬁ)cg'm\{f)‘m“f Congentration
<J( %] = 2 <_(' %
ow ) N 50 100 150 200 ZF PIEZOMETER
TE T gy | & w g ' ! ! ' e OR
=w DESCRIPTION < - a o "'>J Soil Vapour Concentration ok
%= 5 DEPTH § z ] (%LEL) = Q STANDPIPE
o (m) ] — INSTALLATION
b7 © 20 40 60 80
[ " [SILTY SAND, fine to medium grained, trace to -
- some medium subrounded gravel, dense, e
r moist (continued) B
r --- Finer gravel and sand, increasing density 1
N below 10.4 m i
- 7 ss ® i
= " -6.89
r SAND, coarse grained, with some gravel, wet, 11.07 n
L some flat subangular gravel, grey Bentonite i
r --- Coarse gravel lens, wet, fine from 11.68 m -7.63 8 ss @ ]
- to 11.73 m 11.81 i
[~ 12| SILTY SAND, fine grained, some fine gravel,
r compact, wet 8.04
- SAND, medium grained, some fine gravel, 12.22 BTEX
r compact, wet, grey 9 ss ® o
L VPH
C Sand
= 13 -8.90 10 ES] @
r BEDROCK
L --- One piece of rock at 13.1 m 1326 Slotted Section
r Complete at BEDROCK
C Sand
14 -9.84
- End of MONITORING WELL. 14.02 -
s ]
- 16 —
47 —
I 18 —
C ]
- ]
DEPTH SCALE ézé 2535 - 3rd Avenue S.E. LOGGED: PM

CHECKED: WB/RP
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LOCATION: 337 Victoria View Road

CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Sonic Truck Percussion Rig / Vaccum Truck

OVM TYPE: RKI Eagle
BORING DATE: June 28, 2010
DATUM: Geodetic

RECORD OF BOREHOLE:

MW10-08

SHEET 1 OF 1

DEPTH SCALE

SOIL PROFILE

SAMPLES

Soil Vapour Concentration
(ppmv) @

METRES

DESCRIPTION

ELEV.

STRATA PLOT

DEPTH
(m)

NUMBER

TYPE

5|0 1(I)0 1 ?O 2(IJO

Soil Vapour Concentration
(%LEL) [m}

20 40 60 80

RECOVERY %

Ground Surface

ADDITIONAL
LAB TESTING

SAND and GRAVEL, angular gravel, some
roots, fine to medium gravel, dense, dry,
Coarse grained SAND and GRAVEL, finer
gravel, compact, moist, orange staining below
0.4 m, reddish brown

--- Some orange (slag-line pieces and metal)
at0.5m

0.00

SR )

0.18

GRAB

BTEX,EPH
METALS,VPH

METALS

End of BOREHOLE.

Upon completion of drilling, the
borehole was backfilled with
bentonite from the bottom of hole to
0.3 m below ground surface. The
last 0.3 m was backfilled with sand.

0.56

DEPTH SCALE
1:50

é Golder

>

Calgary, Alberta
Canada T2A 7W5

Associates

2535 - 3rd Avenue S.E.

LOGGED: PM
CHECKED: WB/RP




I0L MW LOG 08-1436-0047-5026-2006 MW LOGS.GPJ I0OL.GDT 05/19/11

LOCATION: 337 Victoria View Road

Monitoring well was dry on July 28,
2010

Please refer to borehole log for
MW10-05 for detailed soil
description results

SHEET 1 OF 1
CONTRACTOR:
EQUIPMENT USED : Hand Dug with Clam Digger
OVM TYPE: RKI Eagle .
BORING DATE: June 28, 2010 RECORD OF MONITORING WELL: MW10-09
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Concentration
w (ppmv) & 29
< = X =
9 Z
gg 2 cev | B w z P L S SE PIEZOVETER
=u DESCRIPTION < . Q a g Soil Vapour Concentration aF
a e IR R L o = G
a
Bl ™ i 20 40 60 80
Ground Surface 5.15 Stickup = 0.54 m
HAND AUGER 0.00 1
Bentonite N
Sand i
1
363 i
HOLLOW STEM AUGER 1.52 . n
Slotted Section 1
2
Sand
2.41
End of MONITORING WELL. 2.74

DEPTH SCALE
1:50

2535 - 3rd Avenue S.E. LOGGED: AEK
é Golder Calgary, Alberta :

Canada T2A 7W5

L7 Associates

CHECKED: WB/RP




LOCATION: 337 Victoria View Road

o i . SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : R-53 (Track Rig) Hollow Stem Auger / Hand Auger
OVM TYPE: RKI Eagle .
C o RECORD OF MONITORING WELL: MW10-10
BORING DATE: June 28, 2010
DATUM: Geodetic
u SOIL PROFILE SAMPLES ﬁ)fg'm\{f)‘m“f Concentration ®
2y = = 22
§ E g ey x N > 50 100 150 200 S E PlEz%thTER
=W < . a o u Soil Vapour Concentration ok
& s DESCRIPTION = (oermh % t 8 (%LEL) [m] 8 g STANDPIPE
e g (m) z D <5 INSTALLATION
% 4 20 40 60 80
Ground Surface 4.72
ASPHALT - Flushmount Roadbox u
HAND AUGER 0.15 5
Bentonite B
Sand . i
6 July 2010{ - 5
k AVARSRN
3.35 B
HOLLOW STEM AUGER 1.37 i
Slotted Section E
2
Sand
1.98
End of MONITORING WELL. 2.74

I0L MW LOG 08-1436-0047-5026-2006 MW LOGS.GPJ I0OL.GDT 05/19/11

2535 - 3rd Avenue S.E.
DEPTH SCALE A EGOIII er Calgary, Alberta LOGGED: AEK
1:50 'y 3 Canada T2A 7W5 CHECKED: WB/RP
: Associates :




I0L MW LOG 08-1436-0047-5026-2006 MW LOGS.GPJ I0OL.GDT 05/19/11

LOCATION: 337 Victoria View Road SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.

EQUIPMENT USED : R-53 (Track Rig) Hollow Stem Auger / Hand Auger

OVM TYPE: RKI Eagle . -

BORING DATE: Jurs 28, 2010 RECORD OF MONITORING WELL: MW10-11

DATUM: Geodetic

w SOIL PROFILE SAMPLES ﬁ)c;)ilm\(la)lpour Concentration o

] 40

< [ 3 <z

Q P4

@ & 2 ooy | B N > 50 100 150 200 55 PIEZOMETER

=u DESCRIPTION < . Q a g Soil Vapour Concentration aF

¥ s 2 g S oyt

o

A i 20 40 60 80

| Ground Surface 4.16 Stickup = 0.92m
- HOLLOW STEM AUGER 0.00 1
1
B 28 July 2010 i
C 264 v i
o HOLLOW STEM AUGER 1.52 i
- 2
- 1.11 i
B HOLLOW STEM AUGER 3.05 u
L Bentonite i
4
r -0.41 ]
r HOLLOW STEM AUGER 457 N
- s
_— 6 -1.94 -
L HOLLOW STEM AUGER 6.10 N
= 7
C Sand i
- -3.46 in
o HOLLOW STEM AUGER 7.62 i
L 8 Slotted Section 7
C Sand N
L -4.37 n
- End of MONITORING WELL. 8.53 ]
[ 9| Please refer to TP09-03 for detailed ]
- soil description results .
T ]

2535 - 3rd Avenue S.E.
DEPTH SCALE A EGOIII er Calgary, Alberta LOGGED: AEK
1:50 'y 3 Canada T2A 7W5 CHECKED: WB/RP
: Associates :




I0L MW LOG 08-1436-0047-5026-2006 MW LOGS.GPJ I0OL.GDT 05/19/11

LOCATION: 337 Victoria View Road

- . . SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : R-53 (Track Rig) Hollow Stem Auger / Hand Auger
OVM TYPE: RKI Eagle .
C o RECORD OF MONITORING WELL: MW10-12
BORING DATE: June 28, 2010
DATUM: Geodetic
u SOIL PROFILE SAMPLES ﬁ)cg'm\{f)‘m“f Concentration ®
e (7] = X :z(‘ 2
gu 9 x > 50 100 180 200 55 PIEZOMETER
E E 2 ELEV. g E 5 Soil Vapour Concentration S E OR
& s DESCRIPTION = (oermh % t 8 (%LEL) [m] 8 g STANDPIPE
e g (m) z D <5 INSTALLATION
% 4 20 40 60 80
Ground Surface 4.44 Stickup =0.98 m
HAND AUGER 0.00 1
July 28 2010, N
1
292 i
HOLLOW STEM AUGER 152 n
Bentonite ]
2
1.39 i
HOLLOW STEM AUGER 3.05 n
Sand - N
6 July 20107 . B
4 AR
Slotted Section
Sand
0.44
End of MONITORING WELL. 4.88

5

Please refer to MW10-04 for
detailed soil description results.

2535 - 3rd Avenue S.E.
DEPTH SCALE A EGOIII er Calgary, Alberta LOGGED: AEK
1:50 'y 3 Canada T2A 7W5 CHECKED: WB/RP
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I0L MW LOG 08-1436-0047-5026-2006 MW LOGS.GPJ I0OL.GDT 05/19/11

LOCATION: 337 Victoria.\{iew Road . ' SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : R-53 (Track Rig) Hollow Stem Auger / Solid Stem Auger
OVM TYPE: RKI Eagle .
C o RECORD OF MONITORING WELL: MW10-13
BORING DATE: June 28, 2010
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Concentration
w (pPmV) 20
< = R <=z
§ E g ey x N > 50 100 150 200 S E PlEz%thTER
=W < . a o u Soil Vapour Concentration ok
& s DESCRIPTION E DEPTH % 't § (%LEL) g g STANDPIPE
a (m) z o - INSTALLATION
% 4 20 40 60 80
L Ground Surface i 3.55
L CONCRETE (previously cored) Flushmount Roadbox B
- SAND (FILL), some fine gravel, compact, 0.12 B
r Irir:((;i)st, grey to brown, odour (mildew/organic Bentonite ]
C --- Medium sand, trace subrounded gravel ]
- (fine) Sand 14
— 1
C 1 0 |@ i
r Slotted Section 1
- 2 BTEX
r EPH
METALS
- - Refusal, potential bedrock at 2.3 m 23 50 ® PAH
r \Vele}
N 096 VR Sand
C End of MONITORING WELL. 2.59 N
[ 5| WellwasdryonJuly7,2010. ]
4 —
- 5 —
- 6 —
- 7 —
- g —
- 9 —
C 10 i
2535 - 3rd Avenue S.E.
DEPTH SCALE A EG 0]. [l or Calgary, Alberta LOGGED: AEK
1:50 'y 3 Canada T2A 7W5 CHECKED: WB/RP
: Associates :




LOCATION: 337 Victoria View Road

I0L MW LOG 08-1436-0047-5026-2006 MW LOGS.GPJ I0OL.GDT 05/19/11

150 Canada T2A 7W5

L7 Associates

o i . SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : R-53 (Track Rig) Hollow Stem Auger / Solid Stem Auger
OVM TYPE: RKI Eagle .
C o RECORD OF MONITORING WELL: MW10-14
BORING DATE: June 28, 2010
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Concentration
w (PPmv) & 20
<o = S <=z
§ E g ey x N > 50 100 150 200 S E PlEz%thTER
=W < . a o u Soil Vapour Concentration ok
& s DESCRIPTION 5 DEPTH % t § (%LEL) [m] g g STANDPIPE
a (m) z o - INSTALLATION
% 4 20 40 60 80
Ground Surface 5.01
N ASPHALT P ] Flushmount Roadbox n
N HAND AUGER ' Bentonite 1
L Sand i
C ]
r Slotted Section .
r 349 6 July 2(%) -
o HOLLOW STEM AUGER 152 \V/
- 2 Sand
L 2.88 n
- End of MONITORING WELL. 213 ]
N Please refer to MW10-02 for ]
L detailed soil description results i
- 3 —
4 —
- 5 —
- 6 —
- 7 —
- g —
- 9 —
- 10 i
2535 - 3rd Avenue S.E.
DEPTH SCALE é A 2 G OIder Calgary, Alberta LOGGED: AEK

CHECKED: WB/RP




I0L MW LOG 08-1436-0047-5026-2006 MW LOGS.GPJ I0OL.GDT 05/19/11

LOCATION: 337 Victoria View Road

SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track Mounted R53 ODEX Drilling Rig
OVM TYPE: RKI Eagle .
OVM IYPE: RBade RECORD OF MONITORING WELL: MW10-15
DATUM: Geodetic
SOIL PROFILE SAMPLES Soil Vapour Concentration
ot (ppmv) & 20
<o = S <=z
g 9 o > 50 100 150 200 55 PIEZOMETER
IE T | gLev u w x S'IVI C: v t'l 1 e oR
= < . oll Vapour Concentration o
& s DESCRIPTION = (oermh % t 8 (%LEL) [m] 8 g STANDPIPE
o g (m) z Q <3 INSTALLATION
b7 ¢ 20 40 60 80
L Ground Surface 577 Stickup =0.82 m
L SAND and GRAVEL (FILL), loose 0.00 i
N 5.31 ]
r SAND (FILL), medium grained, some rounded 0.46 1 AS 8 B n
B gravel, loose, moist, brown 5.08 1
- CLAYEY SILT, some sand, firm, grey, moist 0.69 e
1
C 455 2 AS 80 @ i
- BEDROCK 1.22 i
- --- Fracture zone, hydrocarbon-like odour from ' ]
— 2| 1.83mto1.98m Bentonite
B 22 Nov 2010 i
. ]
r --- Soft rock, easy drilling from 3.05 m to 3.35 B
L m ]
r --- Competant bedrock from 3.35 m to 3.81 m i
Co 1
C Sand 1
r --- Fracture zone from 4.57 m to 4.67 m i
- s
- --- Competant bedrock from 5.33 m to 6.25 m Slotted Section i
- 6
L 063 Sand ]
C End of MONITORING WELL. 6.40

DEPTH SCALE
1:50

2535 - 3rd Avenue S.E. LOGGED: AA
é Golder Calgary, Alberta :

Canada T2A 7W5

L7 Associates

CHECKED: WB/RP




I0L MW LOG 08-1436-0047-5026-2006 MW LOGS.GPJ I0OL.GDT 05/19/11

LOCATION: 337 Victoria View Road

o ) ) SHEET 1 OF 1
CONTRACTOR: Beck Drilling and Environmental Services Ltd.
EQUIPMENT USED : Track Mounted R53 ODEX Drilling Rig
OVM TYPE: RKI Eagle .
OMTHPE RKEsde oto RECORD OF MONITORING WELL: MW10-16
DATUM: Geodetic
u SOIL PROFILE SAMPLES ﬁ)fg'm\{f)‘m“f Concentration ®
e (7] = X :z(‘ 2
gu 9 x > 50 100 180 200 55 PIEZOMETER
E E 2 ELEV. g E 5 Soil Vapour Concentration S E OR
& s DESCRIPTION = (oermh % t 8 (%LEL) [m] 8 g STANDPIPE
e g (m) z D <5 INSTALLATION
% 4 20 40 60 80
o Ground Surface 5.67 Stickup =0.93 m
SAND (FILL), medium grained, some rounded 0.00 -
gravel, loose, moist, grey-brown e
Bentonite n
4.91 B
CLAYEY SILT, some sand, firm, grey, moist 0.76 ]
1
Sand
184 22 Nov 2(%)
BEDROCK, fractured, hydrocarbon-like odour 1.83 =
2
Slotted Section
3
--- Water in hole at 3.20 m 2.32 Sand
End of MONITORING WELL. 3.35

DEPTH SCALE
1:50

2535 - 3rd Avenue S.E. LOGGED: AA
é Golder Calgary, Alberta :

Canada T2A 7W5

L7 Associates

CHECKED: WB/RP
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VICTORIA HARBOUR

e IMPERIAL OIL LIMITED

337 - 343 VICTORIA VIEW ROAD
ESQUIMALT, BC

TITLE

SITE PLAN
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(2012)
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2013 — 8:52am

Jan 16,

AREA 3
2.
X
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XX
AGENCYWAREHOUSEAND & || e
ROCK
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#2 GASOLINE
DIESEL %
>e‘ - - - =L e - -
WATER DRAW-OFF TANK \
\\
___________________________________ .
X \
\\
\
X \
N
#3 DIESEL \
N
i #6 DIESEL ~.,
|
5 5
LEGEND
PROPERTY BOUNDARY AREA BACKRILL SR METRES
_———— 1 [SP12-02-01 AND SP12-02-02 CLIENT
2 |MIXTURE OF CLEAN SOIL FROM BERM AND SP12-01 IMPERIAL OIL LIMITED
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TITLE
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ORIGINAL DRAWING OBTAINED FROM FOCUS GEOMATICS, FILE NO: 030200426-104TS2;
SCALE: 1:250, DATE: 2009-08-24 AND ESSO IMPERIAL PRODUCTION DIVISION; DATED:
APRIL 27, 1999.
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1. INTRODUCTION

In the period Sept. 8 to Sept. 24, 2010, Frontier Geosciences Inc. carried out an overwater
geophysical survey for Stantec at the entrance to Victoria harbour and at Royal Roads near
the entrance to Esquimalt harbour. The purpose of the survey was to determine ocean bottom
contours, thicknesses of overburden materials and the depths to and configuration of the
bedrock surface. This information will aid in planning the route of proposed pipelines and
assist in deciding the appropriate emplacement technology.

The survey work at Royal Roads extends from Fleming Bay on the east to the south end of
the Coburg Peninsula on the west and covers an area of approximately 3600 metres by
1600 metres. The Victoria harbour overwater survey encompassed an area at the entrance to
Victoria harbour of approximately 650 metres by 300 metres.

A Survey Location Plan of the survey areas is illustrated at a scale of 1: 75,000 in Figure 1.
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2. THE OVERWATER BATHYMETRY SURVEY
2.1  Equipment

The overwater bathymetric survey was completed with a Marinetek, PCS-200 Sounder. The
system was calibrated with respect to water temperature and water salinity and used a
broadband output with a 200 kHz centre frequency. Power for the field computer and
Marinetek Sounder was provided by the survey vessel through an inverter. The work was
carried out from a 31 foot Camano Trawler survey vessel.

2.2 Survey Procedure and Positioning

The bathymetric transducer was placed in the water at a depth of 0.30 metres at the stern of
the vessel. The transducer location was carefully determined to facilitate the best operating
environment for the transmission and reception of sound pulses. In operation, the source
transducer pulsed twice every second with a sounding frequency of 200 kHz. The pulses
emitted from the transducer were reflected by the ocean bottom and then digitally recorded
and visually reviewed in real time on the high resolution display of a notebook computer.
The digital record of the reflected signal was stored in the notebook hard drive and played
back to interpret the water depth.

Data collected on the Marinetek PCS-200 Sounder was correlated with a differential Ray
Marine GPS so that each pulse position could be contoured for final data presentation and
interpretation. The positioning accuracy of the differential GPS was 0.5 metres to 1 metre.
The positioning datum of NAD83 in UTM grid coordinates was used on all plans.

As some parts of survey were carried out in high traffic areas, all operations were
co-ordinated with the Harbourmaster, for the Victoria site, and with the Fleet Manager, for
the Esquimalt Naval Base.  The survey was carried out in good conditions, and the
continuity and quality of the data was excellent.
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3. THE SUB-BOTTOM ACOUSTIC PROFILING SURVEY
3.1  Equipment

The overwater acoustic profiling was completed with an electric pulser source. The pulser
system was used with a multi-element hydrophone receiver array. The system was calibrated
in milliseconds and has a broad band output with a 250 Hz centre frequency. Reflected
signals were amplified for viewing and recorded in a field computer. The field computer
recorded a seismogram of 200 milliseconds two-way time duration approximately twice per
second. Power for the seismic system was also provided from the power inverter.

The pulser source was placed in the water, 5 metres astern of the vessel with the midpoint of
the receiver hydrophone "eel,” 15 metres behind the source. In operation, pulses from the
source were reflected from the bottom and sub-bottom objects or horizons and were summed
in the eel hydrophone elements and transferred to the recording amplifiers.

3.2  Data Processing and Interpretation Procedure

The sub-bottom acoustic profiling data was processed into SEG-2 format and imported into
the Seismic Unix reflection processing package. The positioning information was processed
to account for the lay-back of the source and receiver from the GPS transducer. The data was
then converted to SEG-Y format and together with the GPS position information, was
imported into the Seismic Micro Technologies (SMT) 2D/3D seismic interpretation package.
This software is a comprehensive 2D/3D seismic interpretation program that provides
interpretive and horizon picking tools integrated into a map and section database, data
management and display system. As well, the bathymetry data was imported as a horizon
into the SMT package for interpretation and to allow full handling of the time to depth
conversion.

The first stage in the analysis was the use of the horizon picking tools to identify the bedrock
reflector and reflectors present within the sediment column. The software shows time
markers at the intersection of lines and tie-lines, facilitating the picking of a consistent event
throughout the map area. The data was then converted to depth, and the surfaces were plotted
in colour contour format.

Frontier Geosciences Inc.



4. GEOPHYSICAL RESULTS
41 General

The results of the overwater bathymetry survey are displayed in map and profile format in the
Appendix. These include contour plans of the bathymetry, interpreted bedrock depth,
isopachs of the sediment thickness, and depth sections along the proposed alignments. The
Esquimalt data is displayed at a scale of 1:12,500 and the Victoria data is displayed at a scale
of a 1:2500. The depths shown on the bathymetric plan were referenced to the Canadian
Hydrographic Survey Tide and Chart Datum.

An example of acoustic profiling data illustrating key sub-bottom reflectors is illustrated in
Dwg. ESQ-EX. The interpreted bedrock reflector is shown in green. The shallow, yellow line
is the sea floor reflector, which is consistent with bathymetric depths acquired from the
sounder system.

4.2 Discussion

4.2.1 Esquimalt Harbour Area

The bathymetric survey for the Royal Roads area is displayed in Dwg. ESQ-BAT. The eastern
shores are predominantly rock controlled, consistent with the numerous islands in the area. In
the east-central segment of the coverage area, a series of terraced depressions are evident at
depths ranging from 28 to 40 metres. These features are described by Mosher and Hewitt
(Ref. 1) as either primary depositional features, or possibly post-depositional structures
produced from a rotational slide failure.

The central and western shores area of the survey coverage show very uniform variations in
water depths, extending to a maximum of approximately 22 metres at the southwestern
survey boundary.

The eastern shoreline of the bedrock depth map Dwg. ESQ-BED shows numerous bedrock
highs and troughs between Gillingham Islands and Scroggs Rocks. The central area of the
survey coverage shows two depressions in bedrock that are approximately 140 metres deep.
A very prominent feature in the bedrock topography is present in the western area of the
survey, near the Coburg Peninsula. This north-northwesterly trending bedrock ridge rises to
approximately 30 metres depth at its shallowest point. East of this ridge, bedrock depths of
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up to 90 metres are extant, indicating thick sediment cover shoreward into the Esquimalt
Lagoon area.

An interpreted sediment isopach plan was prepared by contouring the thicknesses of
sediments overlying bedrock. This plot displayed on Dwg. ESQ-SED, is particularly
pertinent in the area of the eastern shoreline, where it clearly shows the areas of thinner
sediment cover over the complex bedrock surface.

Stantec determined three possible alignments for the pipeline routes to Colwood. These
routes were used to interrogate the bathymetry and interpreted bedrock surfaces, and profiles
were derived to plot the depths of these surfaces along the chosen alignment. Displayed on
Dwg, ESQ-DR-DR, ESQ-DR-01, and ESQ-DS-02, these plots show the proposed dredge
emplacement alignment, and tunnel alignments Options 1 and 2, respectively. These profiles
employ a 10 to 1 vertical scale exaggeration.

The seismic data show a number of reflectors within the overall sediment column. Mosher
and Hewitt indicate that three main lithologic units overlie bedrock in the region (from the
top down): modern (Holocene) sediment, glacial-marine sediment, and a glacial diamict.
Three main horizons were also interpreted from the seismic data. These horizons are referred
to as the first, second and third intermediate sediment layer on Dwg. ESQ-DR-01; the section
exhibiting the thickest sediment. While correlation of the second and third horizon with
lithology would have to be determined by drilling, some information is available within the
survey area to provide correlation for the first interpreted horizon.

Mosher and Hewitt describe sea floor drilling that was carried out south of Brothers Island.
This work showed the presence of post-glacial (Holocene) sediments consisting of fine Sand
to coarse Sand/Pebbles in the materials overlying the first intermediate sediment horizon.
Below this horizon, the boreholes showed the presence of Silty-Clays that are interpreted by
Mosher and Hewitt to be glacial-marine sediment.

Frontier Geosciences Inc.



4.2.2 Victoria Harbour Area

The bathymetric depth contours in Dwg, VIC-BAT display the ocean bottom configuration in
the survey area. The western area of the bathymetric plan shows a steeper gradient and is
fairly irregular, as the shoreline is controlled by complex, shallow bedrock. The more central
channel area is a uniform sediment surface varying between 6 and 14 metres depth. The
eastern area, near Ogden Point, is shallow and irregular, indicative of the thinner sediment
cover over bedrock.

The bedrock surface shown on Dwg. VIC-BED is dominated by a north-northwest trending,
steep-walled trough with the greatest depths of approximately 70 metres at the southern
survey boundary. A second bedrock low is observed east of this main feature that is present
at a depth of approximately 50 metres. A number complex of bedrock troughs and ridges are
evident in the eastern survey area. The variations in sediment thickness are illustrated in
Dwg. VIC-SED.

Two proposed pipeline alignments were provided by Stantec. The profile information
associated with these alignments is displayed on Dwg. VIC-DS. As was the case with the
profiles for the Esquimalt area, a distinct reflector is present approximately 15 metres below
the sea floor in the central part of the channel. No drillholes are present within the survey
area, but the depth and character of the reflector strongly suggests that it corresponds to the
boundary between the post-glacial (Holocene) sediments and the glacial-marine sediment.
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S. LIMITATIONS

The depths to subsurface boundaries derived from overwater seismic acoustic profiling
surveys are generally accepted as accurate to within ten percent of the true depths to the
boundaries. In practice, the seismic velocity of sub-bottom materials is not determined in the
course of an overwater acoustic profiling investigation. Errors may arise from application of
an assumed velocity for saturated materials to determine the depths to sub-surface horizons
when only the travel time to the horizon is known. An underestimate of the velocity function
would produce depths that are too shallow, and the reverse occurring with an overestimate of
velocity. True depths may be established by carrying out overwater seismic refraction
surveying or by determining velocities with known borehole intersections. Small errors may
also occur in data gridding. In this survey, a compressional wave velocity of 1442 m/s was
utilized for conversion of travel times for the water column into depth. The sediment column
was converted using a estimated velocity of 1560 m/s.

In addition, the nature and composition of sub-bottom objects and layers identified in
acoustic profiling surveys cannot be determined by inspection of the data. Several indicators
such as reflector strength, diffraction patterns, lack of internal reflectors, multiple thin-bed
reflectors, depth position, smoothness of reflectors and reflector relief may provide insight
into subsurface features. The geology of horizons identified in an overwater acoustic
profiling investigation would have to be established by borehole intersections.

The information in this report is based upon acoustic measurements and field procedures and
our interpretation of the data. The geological information is based upon our estimate of
subsurface conditions considering the acoustic data and all other information available to us.
The results are interpretive in nature and are considered to be a reasonably accurate
presentation of existing lake bottom and subsurface conditions within the limitations of the
acoustic profiling method.

For: Frontier Geosciences Inc.

Pierre Foicik, M.Sc.

Cliff Candy, P.Geo.
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