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1.0 INTRODUCTION

AMEC Earth & Environmental (AMEC), a division of AMEC Americas Limited, was retained by
the City of Quesnel to undertake an assessment of ongoing slope movements for the area of
Wesl Quesnel using Synthetic Aperture Radar Interferometry (INSAR). The main purposes of
the assessment were to:

1. Identify and/or confirm the boundaries of the main slide mass that is currently being
manitored using other methods, and;

2. ldenlify zones of differential movement within the slide mass in order to delineate more
active zones or zones of differential movement, if any.

The proposed methodology for conducting the InSAR assessment was contained within
AMEC's letter o the City of Quesnel dated 5 July 2004. Authorization to proceed was provided
by Mr. Jack Marsh of the City of Quesnel in a letter dated 21 July 2004.

This report does not provide a detailed discussion of the background of the study area in
relation to the geology, landslide mechanisms and review of historical data trends. Further more
detailed information has been outlined previously in other reporis by AMEC for the
City of Quesnel.

20 BACKGROUND

Since 1997, the presence of large-scale landslide features in a suburban area of West Quesnel
has been postulated by various geotechnical assessments. These assessments were largely
based on airphoto interpretation, surface reconnaissance, and a review of reported ulility
breaks. Due largely to the absence of detailed subsurface information, reviews of past work
had been unsuccessful at documenting the clear existence of a deep-seated landslide.
Subsequently, lateral movements of up to 250 mm over an area at least 1.5 km by 1.5 km
square were reported at Global Positioning System (GPS) ground movement monitoring hubs
installed in West Quesnel by BC Gas (now Terasen).

Between September 2000 and July 2002, AMEC conducted a sub-surface geotechnical
investigation in a portion of the affected area of West Quesnel. The findings of the investigation
were presented in a report to the City of Quesnel entitled West Quesnel Land Stability Study,
Quesnel, B.C., dated 25 October 2002. Based on subsurface information collected from seven
slope indicator installations, AMEC concluded that a large, deep-seated, aclive but slow moving
landslide underlies part of the West Quesnel area. Relatively high (in some places artesian)
groundwater levels were evident in the slide area. AMEC's report concluded that potentially the
most practical and cost effective way of improving the stability of the area (reducing movement
rales to manageable levels or possibly stopping further movement) would likely be via extensive
surface and sub-surface drainage measures focused on dewatering and/or reduction of
groundwater pressures within the slide area.
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From July 2003 to March 2004, AMEC conducted a preliminary dewatering well test in an
isolated section of the study area in order determine the feasibility of using pumping wells to
lower water pressurses within the slide mass. The results of the dewatering test were provided in
a report to the City of Quesnel entitled Pilot Dewatering Well Test, West Quesnel Land Stability
Study, Quesnel B.C., dated 28 May 2004. Over the same time period, AMEC conlinued to
monitor slope inclinometers, groundwater levels, and gather GPS movement hub data provided
by Terasen. This information was last reported in an AMEC report to the City of Quesnel entitled
On-going Monitoring, West Quesnel Land Stability Study, dated 20 January 2004.

During AMEC's previous work it became apparent that addilional information regarding
geological and groundwater conditions was needed over a wider area of the study area than
had been previously investigated. In order to optimize location of future drill and instrumentation
locations, a number of recommendations for additional study were made, including continued
monitoring of ground movements via GPS surveys, installation of additional slope indicator
casings, and the possible use of innovative satellite based remote sensing technigues
(e.g. INSAR).
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3.0 INSAR ASSESSMENT
3.1 THEORY

Synthetic aperture radar (SAR) is an active sensor that can be used to measure the distance
between the sensor and a point on the earih’s surface. A SAR satellite typically orbits the earth
al an altitude of approximately 800 km. The satellite constantly emits electromagnetic radiation
to the earth's surface in the form of a sine wave. The electromagnetic wave reflects off the
earth’s surface and returns back to the satellite. This reflected signal is used to create a SAR
satellite image (a black and white representation of the ground reflectivity).

SAR images are made up of pixels, which represent an area of ground surface 20 m across for
the satellite dala under discussion. Each pixel has a specific size determined by the SAR
satelliie resolution, the higher the resolution the smaller the pixel size. The ground reflection is
averaged over the pixel area. For this current assessment, the ERS data ulilized is usesa 20 m
¥ 20 m pixel and therefore each pixel represents average deformations within this area.

To measure differential ground movemenis over a specified time period, INSAR requires two
SAR images of the same area taken from the same flight path from positions within 500 m
apart. InNSAR compares the phase of the echoed signal to the reference signal on a pixel by
pixel basis. Thus, the differences in phase between the two SAR images can be used to
determine ground movement in the line of sight of the SAR satellite for each pixel.

The wavelength of the electromagnetic signals emitted by the SAR sensor is typically in the
order of a few centimelers. Because INSAR measures the phase difference resulting from the
path length change between the sensor and a point on the earth's surface, the magnitude of
ground movement between the two satellite passes can be measured to millimeter accuracy.

InSAR has proven highly successful in detecting ground movements in several locations and
applications around the world. For example, one of the early users of the technology was the oil
sector in the United States, which used spaceborne InSAR to detect very small surface
movements (seftlements) above deeply buried reservoirs during hydrocarbon production
(Van der Kooij, 1997). More recently, examples of successful detection of ground maotion for
landslides in Canada have been presented by Kosar et al (2003a, b).

Currently there are two agencies operating SAR salellites in the civilian sector, the Canadian
Space Agency (CSA) and the European Space Agency (ESA). CSA has had one SAR satellite,
RADARSAT-1 in orbit since 1996, ESA recently launched its third SAR satellite, Envisat, in
2002, Its predecessors, ERS-1 and ERS-2 collected SAR images from 1992 to 2000 and from
1995 to 2001, respectively.
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The main considerations in choosing and collecting data for the interferometry assessment are
as follows:

1. Satellite Path/Trajectory: One of the main considerations for mapping slope deformations
is the satellite trajectory. A satellite will pass over the same position on the earih on both
an ascending and descending orbit due to the rotation of the earth and the orbit of the
salellile. On the ascending orbil, data the satellite sensors are facing approximately to the
ENE while the descending orbit will face approximately to the WNW. The terms
"ascending” and "descending” refer to the apparent directions of the orbits when viewing
the earth from space as a globe. For example, an "ascending” orbit is going from the
south toward the north. The sensors always point to the right looking in the direction of the
satellite orbit and so point in opposite directions relative to the same point on the ground
for ascending and descending passes.

For Central British Columbia the trajectory of the ascending orbit, for both ERS and
RADARSAT, is 344° with a look direction (line of sight) of 074°. The descending orbit has
a lrajectory of 195° with a look direction of 285°. In order to have the best possible
chance for success, it is desirable to choose a satellite look angle that is approximately
along and parallel to the movement vector of the slope. For the slopes of West Quesnal,
in general the slope is east facing and is relatively flat, either an ascending or descending
trajectory would be considered to be acceptable for mapping deformation and therefore
the choice of trajectory was made based on data availability.

2. Incidence Angle/Slope Geometry: Another important consideration for detecting slope
movements is the direction of movement in relation to the angle off vertical of the satellite
look direction down the slope. This is termed the Incidence Angle. The best case for
detecting movements using InSAR is when movements are completely parallel to the
beam path, and the worst case being that where movements are completely perpendicular
to the beam path. This is more of an issue for steep mountainous slopes and less so for
the relatively flat slopes present in the landslide topography along the Fraser River. For
relatively flat slopes, the best case is to have the highest incidence angle possible as this
correlates with the flattest angle at which the satellite views the earth’s surface. The
incidence angle for the data utilized for the West Quesnel project is 23.3°.

3. Vegetation/Snow Cover: For Quesnel, as there may be snow on the ground between the
end of October and mid-April, scenes were chosen outside this time frame. Another
factor considered is the vegetation cover on the ground. For heavily vegetated sites, the
leaves/branches on the trees will scatter the eleciromagnetic waves emitted from the
satellite and not provide a coherent return and are therefore not suitable for deformation
measurement. As much of West Quesnel is a developed urban/suburban area and there
are large non-vegetated patches, this produces ideal conditions for deformation monitoring
and suitable for obtaining deformation results over longer time frames (a year or two vs.
the few months that are possible in more vegetated areas).
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4. Range of Mation: Typically motion ranging between a fraction of a wavelength and a full
wavelength can be recorded using InSAR. For C-Band satellites (ERS and Radarsat) a
5.6 cm wavelength is utilized. For this assessment a lower bound cut off of 5 mm was
utilized to filter out potential almospheric effects and poor data with a practical upper
bound for deformation mapping of 6 cm. In choosing the most suilable time period for
deformation monitoring using InSAR for West Quesnel, the aim was to choose a time
period that would capture the largest range of motion based on the historical GPS
monitoring data. This is discussed in more detail in Section 5.2.

A more detailed discussion of the application of InSAR to landslide movement detection is
provided by Froese et al. (2004).

3.2 METHODOLOGY

In order to attempt 1o map deformations over West Quesnel using InSAR the following
information was evaluated:

s Existing GPS and geotechnical instrumentation ground monitoring data
e Lists of archival ERS and RADARSAT-1 satellite data available since 1892.

The results of the historical monitoring up to the spring of 2003 were compiled by AMEC (2004)
and reviewed to assess the optimum time frame for selection of satellite data sets. Differential
GPS ground movement monitoring hubs were first installed in West Quesnel in the fall of 1998
by Terasen in order to assess movement potentially impacting on their existing gas pipeline
network. A second set of 10 hubs were installed in 2001 by Terasen. In the fall of 2001 AMEC
installed a series of seven slope inclinometers. Based on this available data, the overall
movement trends suggested a period of larger movements occurred up to the fall of 2002 with
rates decreasing significantly since that time. This change in rate of movement has been
attributed to significantly lower precipitation levels since the fall of 2002. This is discussed in
more detail by AMEC (2004).

Based on these movement trends, the oplimum period for INSAR deformation assessment was
determined fo be between September 1998 and fall 2002. This time frame captured the
maximum rate of movements detected by ground based instrumentation. Based on this time
frame, a search of the available ERS and RADARSAT ascending and descending data was
undertaken. From the search, there were found to be a large number of images available at
suitable times over this time period. The following ascending or descending scenes were
chosen for generation of preliminary interferograms that would allow a preview of the data
quality and to provide an initial indication of deformation patterns:
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o July 26, 1997

« QOctober 24, 1998

o July 31, 1999

e November 13, 1999
= September 23, 2000

Based on the preliminary review of the interferograms, there appeared to be good quality data
available for the October 24, 1998 to July 31, 1999 time frame that also spanned a period during
which the Terasen GPS movement hubs detected movements up to 7 em. It was expecled lhat
this range would allow the best chance for the differentiation of zones of movement within the
landslide mass and determination of the boundaries of the landslide.

Once the choice of data was made, more detailed processing was underiaken by Allantis
Scientific Inc. (ASl) and deformation maps were generated. A more detailed discussion of the
methodology utilized in the generation of the defermation maps is provided in ASl's report (ASI,
2004), which is appended to this report. Based on the more detailed processing, the
deformation data was orthorectified and overlain on an orthophoto base of West Quesnel. Two
types of deformation products were provided lo AMEC: slant range and flow line deformation
maps. Each of these products allowed AMEC to gather different types of deformation data and
these two products are discussed in more detail in the following paragraphs:

¢ Slant Range Maps : These maps depict the deformations as they occur either away
from or towards the satellite. Positive values represent for away from the satellite
(lengthening of wave travel distance) and negalive values represent movements towards
the satellite (shortening of wave travel distance). On the attached Figure 1, the slant
range data has been presented overlain on the orthophoto data. The slant range data
provides important information as to the style of movement and an indication of data
decorrelation, which may be indicative of either ground movements that exceed a
wavelength (=6 cm) or where the ground surface has changed for other reasons over
this time period (e.g. agricultural activity, site regrading, heavy vegetation).

« Horizontal Flow Line Map: This map (Figure 2) take the slant range data and, for
simplicity, resolves it into the direction of the slope surface, assuming that movements
are in the direction of the fall line of the slope. These movements are then represented
as absolute downslope deformation.values. As most movements are not purely in the
maximum a downslope gradient direction, this assumption will never be totally correct
but provides a reasonable depiction o be used to overall zonation of landslide
movements and as a reasonable indication of the magnitude of the deformation over the
specified time period. Caution must be taken in the interpretation of the flow line
resulls as: -
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o The movement direction may not necessarily be parallel to the slope and
therefore the results may be misleading. For deep seated landslides, movements
are often near horizontal and the projection of movement along the slope may be
slightly greater than actually exists, and

o If there are subtle changes in the topography along the slope, the projections
along the slope may yield pockets of deformation that are not real but rather
created due to geometric corrections based on the DEM that is utilized.

4.0 RESULTS

INSAR deformation results were obtained over the West Quesnel study area for the time period
between October 24, 1998 and July 31, 1999. The following provides a discussion of the
features observed in the slant range and flow line maps on Figures 1 and 2, respectively, in
relation to the overall correlation with the existing ground movement instrumentation, the
boundaries of the slide mass and zones of differential movement within the slide mass:

Comparison with Existing Instrumentation: The deformation vectors from previous GPS
ground movement hubs have been overlain on both the slant range and flow line data on
Figures 1 and 2. As GPS readings were taken in September 1998, December 1998, April 1999
and December 1999, the results were graphed to look at overall movement trends over that
time. As the overall movement trends appeared to be relatively linear over that time frame, the
specific cumulative movement vectors for the GPS movement hubs over the October 24, 1998
to July 31, 1999 time frame were interpolated and have been provided on the flow line map on
Figure 2. As can be seen the results of the flow line INSAR and the GPS hubs agree fairly well
in terms of the magnitude of deformations observed, especially when comparing movemenits
within the more active zone to those outside to the easl. Overall movements on the GPS hubs
over this time frame range from 28 to 70 mm, while deformations up to 80 mm are observed in
the INSAR assessment. As the INSAR assessment is looking at strictly two different scenes and
movements are averaged within a 20 m x 20 m pixel, it would not be expected that the results
would be exactly the same but rather show similar trends to those obtained from the GPS hubs.
There are also potential inherent errors in the GPS monitoring that could lead to variations (+/-
25mm). In the northemn portion of the slide, where movements have a bit of a northerly
component, the movement direction is at more of an oblique angle to the satellite look direction.
The associated geometric errors have led to noise in the data that has been filtered out of the
flow line data and therefore movements in these areas have not been quantified by InSAR.
Also, as indicated in the flow line discussion, the deformations shown on the flow line map have
been resolved along the slope surface, instead of in a purely horizontal component, which is the
plane in which the GPS hubs are monitored.

Slide Boundaries: There are two boundaries of the main slide mass that appear to be defined

by the InSAR: the east and northern boundaries. The breaks in these boundaries are most
apparent on the slant range data. On the northern edge of the site there is colour shift between
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the blue and yellow zones that appears to be the break between slopes that are moving to the
easlt, where Baker Creek flows northwest to southeast, and between slopes that are moving
towards the northeast, where Baker Creek wraps around to run east-west. This is not a distinct
boundary but an inferred boundary has been sketched on Figure 1.  On the flow line
deformation map, these are portions of the study area that are moving with more of a northerly
component (more of an oblique angle to the look direction of the satellite) and therefore there is
more noise (error) in the data and it is not well quantified in the flow line data.

Along the eastern edge of the study area, there appears to be a distinct change between the
blue and yellow tones that agrees well with the GPS monitoring hub data and previous AMEC
mapping of the suspected toe of the slide mass. Although this represents a very distinct and
clear change in levels of slope movement activity, this boundary likely has an error range of +/-
50 metres due to averaging of data in this area. This boundary also appears distinct as it wraps
around to the south east portion of the study area.

Along the southern edge of the study area, with the exception of the area in the southeast that
appears to be well defined, there is a general loss of coherence of data in the middle portion
and a significant loss of coherence in the vegetated areas to the west that does nol allow for a
reasonable delineation of the boundaries of the slide mass. While it is not possible to assess
the boundaries in the southern and western portions of the study area, there is some movement
data available upslope, to the west that suggests movements with a similar range of motion (up
to and exceeding 6 cm) as seen in the urban area. Based on AMEC's experience in the area, it
is not clear whether a southern boundary would be expected as the similar processes as are
occurring at West Quesnel may be occurring to the south.

Differential Movements: The slant range data (Figure 1) appears to show zones of differing
movement magnitudes within the urban area that may correspond to differential movement
within the slide mass, These data trends are the same as shown in the flow line data and
appear to vary between 4 cm to =6 cm over the Oct 98 to July 99 time frame considered. As
there is some level of noise (error) in the data, and while the trends appear to be real, definitive
zones of movement within the slide cannot be determined based on only two scenes of data. A
method of providing a more accurate delineation of movements within the mass would be to use
an InSAR technigue called Coherent Target Monitoring (CTM) over this site. CTM was not
originally provided as an option as the overall costs would likely be three to four times that of the
current assessment. This technique utlizes more frequent ERS or RADARSAT scenes,
identifiable hard targets (houses), and has the potential to delineate very fine movements (within
+/- 5 mm) for individual areas that approximate the pixel resolution area of the SAR sensor. For
West Quesnel, this technique would likely be able to collect data from hundreds of houses to
provide refined delineation when compared to the small number of existing GPS hubs. This
method has been shown to be financially competitive with equivalent density differential GPS
surveys on other sites.
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5.0 CONCLUSIONS AND SUMMARY

The discussion provided above has been based on a review of the available flowline and slant
range interferometry data, coupled with the ongoing work at West Quesnel being undertaken by
AMEC and others.

Overall, INSAR appears to have been able to provide reasonable delineation of the eastern and
southeastern boundaries of movement within the developed area of West Quesnel where terrain
is not heavily vegetated. In addition, based on the interpretation of the slant range data, a poorly
developed boundary appears along the northern edge which likely represents the break
between slopes that are moving with more of a northerly component versus the overall West
Quesnel slide which moves to the east. In many of the areas that have been discussed in this
report, there have been ongoing visual cbservations of deformation, and in some cases, actual
deformation data available. In many cases, the InSAR may be detecting centimeter level
movement over the time periods assessed that may not be detectable using visual methods.
Kosar et al (2003) have documented the use of InSAR to detect movements within Central
British Columbia along the Fraser River in which deformations associated with a highway and
railway alignment that were initially not observed visually prior to INSAR analysis were
subsequently confirmed after completing a follow up field check. It is recommended that more
detailed field visits be undertaken for the sites highlighted in this report to initiate examination of
slide areas that have not been previously monitored or field checked.

This project has involved the application of INSAR as a tool for detection of ground movements
within West Quesnel in order to provide additional information on which to plan further field
assessment and investigation as part of an overall risk management framework for mitigating
the impacts of large scale landsliding on this area. Caution should be used in utilizing INSAR as
a specific monitoring tool to replicate and replace existing slope instrumentation, but rather it
should be utilized to supplement existing information.
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6.0 CLOSURE

The information provided in this report is for the exclusive use of the City of Quesnel in
conjunction with ongoing West Quesnel land stability studies being carried out by AMEC. The
user is cautioned that due to the naiure of InSAR measurements a complete movement vector
is nol provided and some movements may not be detected. The information in this report should
be reviewed together with other information before finalizing actions or conclusions relative to
ground movements in or near the sludy area. This study has been undertaken utilizing the
INSAR and available published data and no field truthing by the authors has been competed as
part of this study. Use of the data provided is subject to the Atlantis Scientific Inc. licensing
agreement that is provided with the submission of the electronic data to the City of Quesnel.
Any use or further interpretation of this data by others is subject to the licensing agreement and
neither AMEC nor Atlantis Scientific Inc. will be held responsible for interpretations of the data
provided made by other parties.

If you have any questions or require any further information, please contact Nick Polysou P.Eng.
at (250) 564-3243 or pick.polysou@amec.com.

We have enjoyed working with the City of Quesnel on this interesting project and look forward to
continued involvement in the future.

Respectfully submitted,

AMEC Earth & Environmental -~

& E_ *wﬁty T
S el
Corey R. Froese, M.Sc., P.Eng., P.Geol. Nick Polysou, P.Eng.
Senior Geological Engineer Senior Geotechnical Engineer

Regional Manager, Central BC

Reviewed by:

Drum Cavers, M.Eng., P.Eng., Geo.
Frincipal Geological Engineer
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been resolved in the direction of the ground suriace.
As movements for deep seated landslides are often
not parallel to the slope surface, these movements will
vary from actual deformations but have provided a
reasonable estimation of the magnitude of the
deformation over this time period. Caution must be
used in interpretting the values shown on this map

as minor changes in ground topography could lead

to changes of deformation magnitude within the
overall slide mass that are not actually present.

. Data obtained from ERS-2 descending trajectory

with a look direction azimuth bearing of 285 °
and inn::igience angle (angle between beam and vertical)
of23.3°.

. Areas where there is no colour do not necessarily

indicate that there are not deformations occurring but
rather that the data quality is insufficlent to detect
deformations due to data decorrelation or movement
directions in relations to the satellite.

% 5. The deformation values provided for the GPS monitoring

hubs represent an interpolation of the Terasen data to
correspond fo the same time period as considered for
the InSAR assessment in order to provide a gross

comparison of deformation rates over this time period.
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1. Introduction

Atlantis Scientific has executed approximately 150 projects using InSAR technology since 1997. The objective
of these projecis was 1o create very accurate maps of displacement using spacebormne radar technology. These
projects have resulted in a number of operational monitoring projects in North America and the Middle East.

This report deseribes the generation of deformation maps of the West Quesnel site using SAR interferomeiry for
the time period October 24, 1998 to July 31, 1999 using ERS descending deta The report will give a shon
introduction in InSAR deformation mapping technology and will provide details of the processing including
intermediate and final results The objective is o create suitable format, projection and visualization of the final
resulis. :

Figure 1 indicates the West Quesnel site. The co-ordinates for site are given by a box with coordinates 53° 00"
21" N 122° 34" 26" W to 52° 56" 40" N 122° 28' 06"W. The extent is approximately 6.8km x 7.2km.

f.

Figure 1: West Quesnel Site

Usa, duplicalion, or disclosure of Ui documanl of any informalion conlainod haredn is subjoc fo (ha nalice on the: fronl of This dacument.
£ 2000 Allantis Sclanlific Inc.
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2. Deformation Mapping Using InSAR

SAR systems measure both the magnitude and the phase of the transmitted electromagnetic signal that is
backscattered from the earth’s surface. The magnitude is what we usually associate with a remolely sensed
image. [t indicates the “brightness” of the surface as detected by the SAR, The phase represents the combination
of two factors; the first is a quantity related to the distance from the SAR to the surface, and the second is the
surface scattering effect on the incident electromagnetic wave. Given that this scattering effect is independent
from point to point on the ground, the phase of a SAR image is in general quite random and of no practical
purpose on its own.

If a second SAR data set is collected from nearly the same location as the first then upon subtracting the phase of
the second image from the first an interferogram is formed. If the distance (called the baseline) between the two
lacations of the SAR platform is small then the surface scaitering effects will be the same for the two images and
are thus canceled in the formation of the interferogram. Therefore the interferogram exhibits informetion related
to the difference in distances from the surface to the two SAR locations, Knowing the geometry involved,
topography can be derived from this information. It is shown that the sensitivity of the phase to height is
proportional to the baseline. Heights can typically be measured to an accuraey of | to 10 metres.

If surface motion occurs between the acquisition times of the two imeging passes of the SAR platform then the
interferogram phase represents a combination of topographic information and surface change. If the topography
fior the arep before the change is known it can be vsed (o remove the topographic phese information from the
interferogram leaving simply the surface change phase, The sensitivity of the phase to surface change is
proportional to the wavelength of the transmitted electromagnetic wave. Thus surface change can potentially be
measured with accuracy at the centimetre level or betier,

The steps to generating a deformation map using InSAR are

e SAR data set selection

« SAR raw data processing, Both scenes are processed to a product that include intensity
information plus phase information.

= Image coregistration. Both scenes are very accurately co-registered (lined up) to sub-pixel
accuracy.

« Interferogram generation. The interferogram is an image of the phase difference between
comresponding pixels of the 2 images.

« Topographic phase removal. An extermal Digital Elevation Model (DEM) of moderate acevracy
is used to remove effects of sialionary topography (see more in next section).

e Phase unwrapping. For the generation of a quantitative deformation product it is crucial to create a
map of “absolute phase™ from “wrapped phase” values. This process is called “phase unwrapping.

» Terrain distortion correction (orthorectification). This process removes specific
distorlions due to the radar geometry.

* Ground control point collection and position refinement. This process is required as the
geographicel location of the SAR data is not accurnte enough. Ground control points from standard
topographical maps are generally sufficient to create horizontal accuracies of ~25-50 m.

¢ Deformation map generation in requested format and projection/datum

These steps are described in the following subsections, as they pertain to the data processed in this project,

Use, duplication, or disclasuse of this documend or any informalion contained herein is subject (o the notice on the front of this decumant.
€ 2000 Allantis Sceniific Inc.
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3. Final Data Selection

In general, for final selection of the InSAR pair of interest & number of criteria is used:

1. Proper geometry for a pair of interest. This means that the so-called “baseline distance” between the
repeated satellite passes is sufficiently small to allow interferometry. The maximum distance is in the
order of 1000 m. Typically most of the Radarsat pairs of interest have a baseline within that range

2. The surface conditions are such that a satisfactory phase coherence level is to be expected. Poor
conditions could include: (wet) vegetation, snow cover. Phase noise could also be high over areas that
experience farmer activities such as plowing. In order to optimize the phase coherence Atlantis utilizes
weather data and has the capability to assess phase coherence levels before committing to the purchase
of a specific pair.

3. Conlinuity with previous acquisitions. It is attempted to create continuity with previous InSAR surveys.
In some cases it is possible that there is an overlap with previous surveys or perhaps a small lemporal
gap might occur.

Afier assessing the geometry and phase coherence levels it was decided to commit to two differential pairs of
descending data and ascending data. Table | lists the RADARSAT data purchased and Table 2 provides the
interferometric pairs processed and Table 3 provides the final pair used for interferometric analysis.

In order to create & so-called differential interferogram it is required to use a Digital Elevation Model (DEM) to
remove “Elevation Phase Effects”. A height accuracy of ~ 10 m is required to remove these elevation effects in
order to focus on the extraction of highly accurate deformation phase information. Perhaps the most confusing
aspect of SAR interferometry for new users of this technology is the fact that it is possible to use a relatively low
quality digital elevation model for this purpose while still being able to estimate surface deformation at sub-cm
level. The key is to recognize that an InSAR deformation map is created from a pair of SAR data and that only
changes in distance between the ground and the satellite can be measured and not the absolute height at sub-cm
level accuracy. Figure 2 shows a colour representation of the SRTM data that was used for the removal of
topography. Area of inferest is outlined with a black box.

SARID # Sensor Dates Look Orhit
01 ERS-2 1997-07-26 desc 11848
02 ER3-2 1998-10-24 desc 18361
03 ERS-2 1999-07-31 desc 22369
04 ERS-2 19959-09-04 dese 22870
05 ERS-2 1999-11-13 dese 23872
06 ERS-1 2000-09-23 desc 28381
o7 ERS-1 2000-12-02 desc 29383

Table 1: List of SAR data

Pair Date Baseline
01-02 . 1997-07-26 to 1998-10-24 146
01-03 1997-07-26 to 1997-07-31 294
03-05 1999-07-31 o 1999-11-13 0.661
03-06 1999-07-31 to 2000-09-23 73
05-06 1999-11-13 to 2000-05-23 71
06-07 2000-09-23 1o 2000-12-02 -3

Table 2: List of possible Interferometric pairs for analysis

Pair Date Baseline
02-03 1998-10-24 to 1999-07-31 148 m

Table 3: Interferometric pairs used for analysis

Usa, duplicatlon, or disclosure of this documen! of any infommalion contained herein is subject 1o e nolice on ihe front of this documenl.
© 2000 Allmnils Scientific Inc.
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Figure 2: Color representation of the II used for removal of pphr.
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4. Results of Processing
4.1 Processing of the Raw SAR Signal Data

The raw data was processed using the EarthView™ Advanced Precision Processor (APP). The scenes were
processed to a zero Doppler, slant range projection, and as phase preserved single-look complex (SLC) imagery.
SLC seenes represent the focused images and are the required input for InSAR processing.

4.2 Image Coregistration and Interferogram Generation

Before an interferogram can be formed the input SAR images (master and slave) must be very accurately co-
registered. Since the images are collected from slightly different locations, one, referred to as the slave, must be
transformed to be coincident with the other, and referred to as the master. Given that under the condition of
sufficient coherence the images differ only slightly, it is relatively straightforward to co-register them
antomatically.

If the baseline distance is nonzero then the interferometric phase will vary with the surface topography. If surface
deformation occurred between the first SAR acquisition and the second SAR acquisition, it will also contribute
to the interferometric phase, as & SAR signal-path difference. Thus in order to extract surface deformation
measurements the topographic phase component must be removed. The DEM must first be co-registered with the
mester SAR image, This is done vsing the georeferencing of the DEM and the SAR geomelry corresponding to
the master. However, the absolute georeferencing is often not accurate enough lo provide exact coregistration
and usually it must be refined manually. The phase due 1o the topogrephy is caleulated directly from the DEM
using the SAR geometry corresponding to the master image and is simply subtracted from the interferogram
phase. Once the topographic phase has been removed the result is termed a differential interferogram. The phase
information in a differentizl interferogram solely represents temporal differences (surface movement,
atmospheric effects). Figure 3 (a) (b} and (c) shows the backscatter image, coherence image and enhanced
interferogram of pair 02-03. The intensities in the coherence maps range from 0 (black, low coherence = high
phase noise) to 1 (high coherence, low phase noise) and are indicative of the quality of the interferogram. The
phase colour scheme is next to the interferogram. Negative phase identified by fringes going from blue to red to
green, which is represented as negative values on the deformation. Positive phase is identified by fringes going
from red to blue to green and is represented as positive values on the deformation map.

4.3 Phase Unwrapping and Deformation Map Generation

The phase as measured by the SAR and represented in the interferogram is referred to as wrapped, having values
only in the range between 0 and 2n. In ofdcr to relate the phase (o topography or surface deformation the phase
mist be unwrapped. In generating o DEM with areas of rugged terrain phase unwrapping can be a difficult task.
However for determining surface change the nature of deformetions that con be detecied are typically not as
complex and it is straightforward to unwrap the phase.

The surface deformation is related directly to the unwrapped phase, through the SAR geometry and transmitied
signal wavelength, and is straightforward to caleulate.

4.4. Georeferencing and calibration of deformation values

The images were projected into UTM, WGS-84 map coordinale and accurately georeferenced by identifying
common features from the SAR backscatter image and an orthorectified SAR image.

The deformation map was calibrated using the assumption that the deformation cutside of the area where motion
occurs is negligible.

Figure 5 shows the slant range change map of ERS2 descending data for the time periods Octlober 24, 1998 to
July 31, 1999,

Use, duplicalion, or disciasure of this documeni or any informalian conlainesd herein is subject bo the nelice on the front of ihis documend.
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Figure 3 (b) Cohcrcnc
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Figure 3: Cohercnee and differential interferogram of the ERS pair October 24, 1998 to July 31, 1999
(Descending).
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4.5, Flow-line Deformation Map

A flow line deformation map is a slant range change map projected to the line of local terrain slope. The local
terrain slope was obtained by calculating gradient vector from Canadian Tepographic Map. Then, slant range
change derived from InSAR data was projected to the line of the gradient vectors. Figure 4 displays the geometry
used for the caleulation of the flow line deformation. Figure 8, shows the flow line deformation map. Since both
positive and negative slant range change are projected to down slope, both features are shown with same
negative sign in the flow line deformation. Because of the geometry, flow line deformation could become large
when the angle between slant range vector and flow line vector is close to 90 degree. Therefore, the area was
masked out.

Figure 5 shows the slant range change map of ERS descending data for the time period October 24, 1998 to July
31, 1999 with the vectors showing the direction of the motion. The vectors on the slant range change value
greater than Smm are only displayed. Also, the vectors on the layover area, low coherence area (less than 0.2),
and the aren where the angle between flow-line vector and slanl range vector is close to 90 degrees, has been
masked out. Figures 6 and 7 shows the slant range change deformation vectors displayed on the orthophoto
image and the LANDSAT image.

P ElBWiAn R D REAT T St afees
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Figure 4: Geometry used for calenlation of flow line
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Figure 5: Slant range change map for ERS pair October 24, 1998 to July 31, 1999,
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Figure : West Quesnel u&nngt with flow line vector Ir. B L
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Figure T: Landsat image with Nlow line vector layer,
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Figure 8: Flow line deformation map for ERS pair October 24, 1998 to July 31, 1999,
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5. Discussion

The interferogram of ERS descending data for the time period October 24, 1998 to July 31, 1999 show the major
deformation within the area 122d32°28"W 52d58°54"N and 122d30"43"W 52d58"10"N.

Use, dupbcalion, or disclosure of this documanl or any informiafion conlained herein is subjecl to the nobice an (ha fond of this documen.
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6. Deliverables

The deliverables consist of this repor, projection report and flow line vector in shape file format, Backscatter,
coherence, slant range change map and the flow line deformation map are alsa provided in GeoTilT fle formai.
All files are in UTM projection system, Datum WGSE4. Deformation values in metres.

West Quesnel_vi.0.doc

Descending data:

102498_073199 coherence.tif
102498_073199_backscatter.tif
102498_073199_slrg_change.tif
102498 073199 _sirg_color.tif
102458 073199 _flowline. tif
102458_073199_flowline_color.tif
102498 _073199_vecior.dbf
102498 073199 wvector.shp

102498 073199 _vector.shx

Use, duplication, o disclosure of this document or any informalian contained herain is sulbject o the nofice on the fran of this documenl,
© 2000 Altanlis: Scienlific Inc.
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January 18, 2004

The City of Quesnel

clo: AMEC Earth & Environmental Limited
610 Richard Road

Prince George, BC

V2K 4L3

Attention:  Mr. Nick Polysou, P. Eng.

Re: West Quesnel, BC Slope Study Project — Electrical Resistivity
Tomography Survey
Dear Mr. Polysou;

Please find enclosed a letter report, prepared by Surface Search Inc., on behalf of The
City of Quesnel and AMEC Earth & Environmental Lid, for the Electrical Resistivity
Tomography (ERT) survey completed in August of this year within West Quesnel, BC.

Included herein are details of the ERT methodology used by Surface Search Inc, to probe
subsurface conditions below West Quesnel and a discussion of the results obtained.

1. INTRODUCTION

In July 2004, Surface Search Inc. (SSI) received authorization from AMEC Earth &
Environmental Ltd (upon approval from The City of Quesnel) to undertake and complete
a Electrical Resistivity Tomography (ERT) geophysical survey within West Quesnel, BC.

The primary objective of the geophysical ERT survey was to obtain cross-sectional
subsurface information, to be used by AMEC Earth & Environmental Ltd. (AEE) in their
on-going study / assessment of slope ground movement within the West Quesnel
residential area.
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The scope of the ERT survey included:

1) Acquisition of approximately 7.5 line kilometers of ERT data along north-south
and east-west running transects within the West Quesnel residential area;

2) Processing and interpretation of modeled ERT inversion results for all the
acquired data;

3) Production of hard copy data results including ERT model inversion cross-
sections for all of the survey transects, and cross-sectional diagrams depicting interpred
subsurface geologic features based on the ERT model inversions correlated with available
borehole information;

4) And finally, production of a letter report detailing the ERT survey methodology
used and a discussion of the ERT survey results obtained.

25 SURVEY METHODOLOGY

SURVEY DESIGN & LOGISTICS

Survey design, field work logistics and the scope of the ERT survey program were
established in consuliation with Mr. Nick Polysou, P. Eng., of AEE, prior to
commencement of the geophysical program. To design a geophysical survey program for
the West Quesnel Slope Study Project, ground surface conditions and potential
subsurface conditions within the survey area were discussed. At this time, subsurface
conditions were anticipated (from available AEE borehole information) to consist
primarily of unconsolidated silt and clay deposits overlying slightly more consolidated
tertiary silt and clay sediments and/or consolidated bedrock. The primary target of
interest, to potentially be delineated by ERT, was the interface boundary between
unconsolidated sediments overlying the partially consolidated Tertiary deposits. Based
on the available borehole data, this interface was anticipated to lie within the upper 80 m
from ground surface throughout the survey area. Of secondary importance was the
delineation of the upper surface of consolidated bedrock, underlying the Tertiary deposits.

To satisfy these objectives, an ERT survey program was proposed which included the
acquisition of ERT data measurements to 80 m in depth below ground levels. The ERT
transects were to be laid out along existing residential roads and pathways in both north-
south and east-west line orientations.

The City of Quesne] - ERT Report
Jenuary 2005
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The ERT data acquired for this project were collected using a multi-electrode Syscal R1
Plus ground resistivity system. The Rl Plus ERT instrumentation is comprised of a
highly sensitive resistivity meter, an electrode switch-box, four 120 m long multi-core
cables, and 48 stainless steel electrode ground stakes. To set up the ERT system for
survey measurements, electrodes are pushed into the ground at evenly spaced distance
intervals and connected to the multi-core cables, which in turn, are connected to the R1
Plus resistivity meter / switch-box.

The ERT survey setup used for this project involved pushing electrodes (i.e. stainless
steel stakes) 0.1 to 0.2 m inio the ground at 10 m station intervals. The grounded
electrodes were then attached to the multi-core cables, which in tumn, were connected to
the R1 Plus switchbox and resistivity meter.

Electrode contact tests were completed at all electrode positions, prior to the acquisition
of ERT measurement data, to ensure sufficient electrical current transmission between the
electrodes and the ground. Where contact test measurements exceeded 5000 Ohm m,
adjustments were made to attempt to improve the electrical contact between the
electrode(s) and the ground. Typically, these adjustments involved pounding suspect
electrodes further into the ground or checking to ensure proper jumper wire connections
between the electrode and the array cable. At relatively infrequent intervals throughout
the survey area, individual electrodes could not be pushed into the ground because of the
presence of concrete driveways, associated with residential lots, and/or asphalt road
crossings.

All of the ERT data recorded for this project were acquired using Wenner
current/potential electrode activation sequences with automatic power input ranging up to
200W.

The aforementioned ERT survey parameters provided 5.0 m verlical resolution
subsurface tomography imagery to a maximum survey depth of 80 m below the ground
surface along the survey transects.

Survey position control for the ERT transect layouts and all electrode positions were
referenced io Global Satellite Positioning (GPS) measurements acquired from a hand-
held Garmin 76 GPS unit. Topographical control for the ERT transects was
accomplished using NASA DEM data downloaded off the internet.

The City of Quesnel - ERT Report
January 2005
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ERT DATA PROCESSING AND ANALYSIS

The ERT data acquired for this project were processed using RES2DINV ERT inversion
software. Prior to running the inversion program and creating ground resistivity profile
models, measurement data values with greater than 1% RMS error were removed from
the raw data sets. To further improve data quality, an [LFA smoothing routine was used
to remove isolated noise spikes from the raw data sets.

Filters, dampeners, surface topography, and model constraint parameters were then
adjusted using iterative pre-inversion routines to account for:

¢ Measurement geometry and noise levels;
e Range and distribution of recorded resistivity values;
¢ Range and distribution of model sensitivity.

The pre-inversion iterative process gave specific consideration to:

Topographic corrections (using NASA DEM data);

Vertical compression of the inverse model grid;

Spatial smoothing of the inverse model resistivity values

Limiters on the range of resistivity values produced during inversion to decrease

the influence of spurious values and/or noise;

¢ Values of the robust constraints on the resistivity values produced during forward
modeling

s Dampener levels

All of the ERT data were inverted using selected parameters until model iterations
stabilized to produce interpretable ground resistivity cross-section models of less than 5%
RMS error (in comparison with the pseudo-section ERT values).

Data values from the modeled ERT results were overlain onto cross-section profile
drawings for each ERT transect.  Analysis of the combined ERT model data and
available borehole data was completed to interpret / infer subsurface geologic conditions
beneath the surveyed transect areas.

The City of Quesnel - ERT Report
Januory 2005
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3 RESULTS
The results of the West Quesnel ERT survey include:

1. A plan map showing all of the ERT transect line locations acquired within the
West Quesnel area (see Drawing No. 04-860-00);

2. Cross-section plot diagrams showing contoured electrical resistivity values, in
Ohm m, produced from the inverted ERT data transects (see Drawing No.s 04-
860-01 through 04-860-10, inclusive);

3. Cross-section plot diagrams showing contoured electrical resistivity values, in
Ohm m, produced from the inverted ERT data transects, plotted alongside
available borehole information and including our interpretation of the possible
sedimentary interface between unconsolidated Quaternary deposits overlying
slightly consolidated Tertiary deposits (see Drawing No.s 04-860-01A through 04-
860-10A, inclusive);

4. Plan maps showing residual data values taken from the inverted ERT models at
pre-defined depths below ground surface levels (i.e. at 10, 20, 40 and 60 m
respectively (see Drawing Nos. 04-860-0R1 — 04-860-0R4).

4, ISCUSSION OF THE VEY RESULTS

The inverted ERT model cross-sections obtained for this project are believed to contain
reasonably reliable information about the electrical properties of the subsurface
conditions below the surveyed areas, to a maximum depth of 80 m below ground surface
levels, Although these results may be imperfect (see section below discussing possible
sources for error in the data results), it is our belief that they are of significant value in
providing direction for subsequent subsurface investigation and assessment initiatives
within the West Quesnel area.

Our initial attempt at understanding or interpreting the ERT results, given the available
borehole log data, is provided below. It should be noted however, that given the scope of
the ERT survey, in comparison with the limited borehole log data available, we do not
believe that there is sufficient ground control information to provide a fully detailed
interpretation of the ERT results at this time. Should additional geotechnical information
become available within the ERT survey area, it is recommended that these data be
reviewed.

The City of Quesnel - ERT Report
January 2005
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ARY DISC ION ON THE WEST DATA TS

In correlation with borehole logs BH-3A, BH-4A and BH-6A, we interpret the 30 Ohm m
interface boundary, within each of the ERT model sections, to depict the possible
interface between unconsolidated Quaternary deposits overlying slightly more
consolidated Tertiary deposits. In the slope indicator data obtained for SI-3, SI-4 and SI-
6A, our inferred sedimentary interface appears to be in close approximation, in depth,
with zones of maximum ground movement. However, in the slope indicator data
obtained for SI-5, our interpreted sedimentary interface is shown to be significantly
higher in elevation in comparison to the zone of maximum ground movement recorded by
the slope indicator.

In addition to our interpretation of the upper Tertiary boundary interface, relatively high
electrical resistivity value anomalies (e.g. modeled resistivity values in excess of 500
Ohm m) are noted within ERT profiles B-B’, C-C’, H-H’ and I-I'. We believe these
anomalies indicate the presence of granular sediment deposits (e.g. sand and/or gravel
deposits) at depth. They may also be associated with the presence of water bearing
unconsolidated sediments at depth.

To illustrate the lateral extent of the relatively high resistivity value anomalies, residual
data values, taken from within the contoured ERT cross-sections, have been extracted at
specified depths (e.g. at 10, 20, 40 and 60 m) at 50 m intervals along the length of each
ERT data profile. Each depth layer of residual resistivity values was then contoured to
provide a pseudo-plan view of the modeled ERT data results.

NOTES ON HOW TO INTERPRET THE WEST QUESNEL DATA

1 The ERT method measures the electrical resistivity of ground conditions below the
surface. Resistivity, measured in Ohm m (or £'m), is the mathematical inverse of
conductivity. It is a bulk physical property of materials that describes how difficult it
is to pass an electrical current through the material. Resistivity measurements can be
made with either an alternating current (AC) or a direct current (DC). As resistivity
measurements are frequency dependant, care must be taken when comparing
resistivity values collected using different techniques.

Clay materials, metallic oxides, and sulphide minerals are the only common
sedimentary materials that can carry significant electrical current through the material
itself. As such, the resistivity of most near surface sedimentary materials is primarily
controlled by the quantity and chemistry of the pore fluids within the material. Any
particular material can have a broad range of resistivity responses that is dependant
on the level of saturation, the concentration of ions, the presence of organic fluids
(such as non aqueous phase liquids, NAPLs), faulting, jointing, weathering, etc.

The City of Quesnel - ERT Report
January 2003
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Table 1. provided below characterizes the normal range of resistivity values for
common geologic materials.

Table 1. Normal range of resistivity values for common geologic materials.

Material Mormal Range of Resistivity (£2-m)
Galena 0.000,03 to 300
Hematite (Iron Oxide) 0.0035 to 10,000,000
Clays 1 to 100
Silts 20 to 400
Sands 80 to 1050
Gravels 100 to 1400
Permafrost 1000 to 10,000
Consolidated Shales 20 to 2000
Sandstones 8 to 4000
Limestones 50 to 400
Glacier lce 50,000 to 120,000,000

2 By comparing the ERT results with the available borehole log data, resistivity values
shown to be in excess of 30 Ohm m appear to coincide with unconsolidated
Quaternary sand, silt and clay deposits.

3 By comparing the ERT results with the available borehole log data, resistivity values
shown to be less than 30 Ohm m appear to coincide with more consolidate Tertiary
sand, silt and clay deposits.

4 The 30 Ohm m boundary highlighted within the ERT cross-sections may be
associated with the depth zone a maximum ground movement as identified in slope
indicators SI-3, SI-4 and SI-6A. Where the ERT data intersects slope indicator SI-5,
the 30 Ohm m boundary is significantly higher in elevation than the zone of
maximum ground movement.

The City of Quesnel - ERT Repon
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5  Users of this information should be aware that the horizontal and vertical resolution
of the modeled resistivity value distributions shown on the cross-section plots is +/-

5.0 m.

6 The vertical resolution of subsurface features diminishes with depth for all
geophysical methodologies. Therefore users of this information should be cautioned
to the possibility that relatively thin geologic sediment or rock sequence layers may
not have been imaged, or detected at depth by the geophysical techniques used for
this survey investigation.

OF E ERT DATA

Although every attempt has been made to obtain and provide accurate geophysical results
for this investigation, sources for error must be taken into account by users of this
information. Possible sources for ERT data measurement and subsequent inversion
model errors for this project include:

i)

Irregular electrode spacings associated with locations where significant
curvatures in the ERT transects occur (ERT data measurements assume a
constant distance interval spacing between electrodes).

Inadequate smoothing/filtering of the data to infill absent electrode data
(e.g. where concrete or asphalt was encountered and an electrode could not
be pushed into the ground).

3-D side effects associated with volumetric measurements taken in 3-
dimensionally complex sediment/rock environments.

Problems associated with equivalence of geophysical measurements where
two or more differing sets of geologic conditions produce similar
geophysical responses.

Shadow effects in the ERT data which tend to exaggerate the base depth of
relatively high resistivity value anomalies (e.g. in situations where
modeled ERT values > 1000 Ohm m) occur.

The City of Quesnel - ERT Report
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3, CLOSING REMARKS

The geophysical interpretations outlined in this report are the result of our best effort
analysis Electrical Resistivity Tomography collected within the West Quesnel survey
area. Should additional geotechnical information become available for this project, these
results may be subject to review and/or require further alteration.

The geologic information depicted in this report is intended to serve as an assessment of
the subsurface conditions likely to be encountered within the peophysical survey
investigation area(s).

We trust that these geophysical results contribute to the overall geotechnical assessment
of the West Quesnel slope study. Please contact the undersigned at (403) 531-9721
should you require any additional information or clarifications regarding this report.
Respectfully submitted,

Paul Tarrant
President - Surface Search Inc.

The City of Quesnel - ERT Report
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Table C1: GPS Movement Hub Data to November 2006

Horizontal Displacement Since Installation

Movement Hub Date Installed Magnhude (m = Vector” (%)
98-02 September 1998 350 100
08-04 Seplember 1998 206 55
98-05 September 1998 307 89
88-06 September 1998 369 43
88-07 September 1998 313 83
a8-0a September 1988 287 B8
98-0a Seplember 1988 389 91
g98-14 September 1998 373 94
98-15 September 1998 275 77
88-16 September 1988 109 73
98-17 Seplember 1928 421 87
98-18 Seplember 1898 379 a9
98-19 Seplember 1898 340 14
98-20 Seplember 1988 317 106
98-21 September 1998 181 115
98-22 Seplember 1998 41 100
98-23 September 1998 21 108
01-30 December 2001 135 106
01-31 December 2001 221 82
01-32 December 2001 16 142
01-33 ___December 2001 120 106
01-34 December 2001 160 108
01-35 December 2001 16 135
01-36 December 2001 13 61
01-37 December 2001 185 102
01-38* December 2001 13 122
01-39 December 2001 73 134
01-40 December 2001 85 84
06-01 Novemnber 2006 Z 3
06-02 November 2006 - -
06-03 November 2008 = -
06-04 November 2006 = =
06-05 Movember 2006 : =
06-06 November 2006 - -
06-07 Movember 2008 - -
06-08 Movember 2008 - =
06-09 MNovember 2006 - -
06-10 November 2006 - -
0B8-11 November 2006 - -
06-12 November 2006 - -
06-13 November 2006 - -
0B-14 November 2008 - -
06-15 MNovember 2006 - =
06-16 Movember 2006 - -
06-17 Movember 2008 g -
0e-18 MNovember 2006 - -
06-19 Movember 2008 - =
08-20 Movember 2006 - =
06-21 November 2006 - -

* Quesnel No.1 Station, GPS hub is located out of the sludy area




Total Precipitation (mm)

Figure C1: Monthly Recorded Total Precipitation vs. Monthly Total Precipitation from 30-Year Normal Climate Data
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Table D1: Drill Hole Locations and Log Comments

Location UTM (NAD 83)

Hole ID Northing Easting Log Comments
S 5869298 532569
Si2 5869343 532490
513 5869598 531830
Si4 S869878 531830
515 5869633 531919
SI6 5869933 531510
SI7 5870232 531799 Drill logs not included as Sls were drilled close to
S18 5870035 532164 EHs (corresponding BH logs include delails for
S19 5870114 531882 both holes)
S0 5869649 531587
Si11 5870355 532041
SN2 5870278 532622
Si3 5869938 532468
sS4 5869683 531277
S5 5870278 531402
BHZ 5869340 532480
BH2AB 5860742 532208
BH2C 5869742 532210
BH3 5869597 532264
BH3A 5869771 532007
BH3B/C 5869720 522005 ; .
BH4 5869868 531829 DIl g wtiaded
BH4A/B 5869783 532041
BH4C 5869783 532043
BHG 5869940 531514
BH7 5870226 531799
BH& 5870043 532161
Drill log not included, BHBA combined with BH8
BH8A 5870043 532163 g ko malcs e diiliog
Drill log included, hole drilled twice in close
BHA SRR HeIe FII%K"'I'I[[}' due to drilling difficulties
BH10O 5869655 531592
BH11 5870360 532037
BH12 5870272 531620
BH13 5BEO93B 532468 Drill log included
BH14 5869693 531276
BH15 5870278 531417
BH16 5869544 530634
Drill log not included, BH16A combined with
BH16A 96869592 530634 ° BH1E to make one drill log
PWH 5869772 531993 . .
PW2 5669595 532272 Bijt g Inckidac




Description of Rock Logging Terms

Core Recovery and Fracture Index

Field Description Example
The drilled length of the run as measured by the driller at the drill
Run Length head. All depths are measured from the drill collar, Dified 1.0m
Total length of all recovered rock (including non-intact core), Recovered
expressed as a percentage the run length. Reassemble the core to 0.90 m
Caore Recovery measure and bunch sections of non-intact core so they don't over- Core
represent the recovery. Shouldn't be greater than 100% unless the recovery
barrel has picked up rock core from a previous run. = 90%
: Pieces
h
Rock Quality Total Ien_glh of SOLID CORE pieces in the run that are greater t. an longer then
Desianafi 100 mm in length, expressed as a percentage the run length. Drilling
esignation : ; e 100 mm add
induced fractures should be ignored, though if in doubt, assume a
(RQD) fracture is natural up to 0.80 m
] RQD = 80%
Intact Rock Strength
Estimated
Description Field ldentification
UCS (MPa) ot
T .
0.25-1.0 RO - Extremely Weak Rock Indented by thumﬁgi:j , core crumbles in
Crumbles under firm blows with the point of
1-5 R1 - Very Weak Rock a geological hammer; can be peeled with a
pocket knife
Can be peeled with a pocket knife with
5-25 R2 — Weak Rock difficulty; shallow indentations made by firm
blow with point of geological hammer
Cannot be scraped or peeled with a pocket
25-50 R3 - Medium Strong Rock knife; specimen can be fractured with a
single blow with point of geclogical hammer
50-100 R4 — Strong Rock Sper::fmen require::s more than one blow ul:iiih
point of geological hammer to fracture it
i i bl i int of
100-250 R5 — Very Strong Rock Specimen requires many blows with point o
geological hammer to fracture it
i hi i int of
=250 R6 — Extremely Strong Rock Specimen can only be chipped with point o

geological hammer and rings when struck




CLIENT: City of Quesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BH2

DRILLER: Geolech Driling Quesnel, BC PROJECT NO; KX04387
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CLIENT: City of Quesnel PROJECT: West Quesnel Land Slability Study BOREHOLE NO: BH2
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E g |8 ol E @ SAMPLE DESCRIPTION
] = =g =2 = AND DRILLING NOTES A SPT I [BLOWE00 mee)
o g E ?5 3|8 e 1 P "
S WELL w m w
NETH | SILT, some dlay Io clayey, lrace o some gravel, hard, low lo medium A0 I T o e A e B
C ] plastic, grey, maistfcontinued) AL I R P
b SILT, sandy 10 s0me 52nd, race 1o 5oma ciay, Irace gravel, hard, 1ow
s :X y plastic, gray, mois!
: ] O
12 : 1 I O O N -3 N %
L 1Y & R R
. a2 erdreedendi bt
13 1 e
41 EE
B . | e D =2
14 111 Sn
470 {
15 ]
E ] P
» 9 L= SIEVE=G16%, 532%, F52%
- we A SIEVE=G16%, $32%, F52%
4668
. SILT, sandy {mainly fine grained), some cabbles to cobbly, trace o some
] W0 qravl, hard, low plastic, grey, damp
467 -
X
o SET Raluzal s
[P End of SPT sampling :
] i Start Diamecnd coring
] SPT Refusal et I L adiesd :
g End of SPT sampling A I R b L e oy
455— ‘ T suwdranshuanefavanfeanfeaeidarafarafrrach s
0l 2|z ) [ S (S OO EIOT O SO0 SO S O
E:EF?% Eﬁmﬂ'@'}lﬂ LOGGED BY: HA COMPLETION DEPTH: 80.1 m
pie Crescen : .
ame@ Prince Gaorge, BG V2N 2P9 ENTERED BY: SR COMPLETION DATE: 1172001
(250) 564-3243 Page 2 of 9

STRATIGRAPHIC KX04397-2001-8H-REVI.GR) AMEC-PG-MULTIWELL-DATATEMPLATE.GOT S72/07




CLIENT: City of Quesnal

PROJECT: Wes! Quesne! Land Stability Study

BOREHOLE NO: BH2

DRILLER: Geotech Driling

CQuesnsl, BC

PROVECT NO: KX04337

DRILL TYPEMETHOD: B-53 MOBILEHW CASING

MORTHING: 5860340 EASTING: 532480

ELEVATION: 484.6 m

Prince

Earth & Environmental
3456 Ople Crescent

{250) 5B4-3243

LOGGED BY: HA

TCOMPLETION DEPTH: 0.1 m

griom RS ENTERED BY: SR

COMPLETION DATE: 117201

SAMPLE TYPE [ [/INORECOVERY  [XJSPLTSPOON  EJGRAB (Mmuoreturn  [[]core RETURN
BACKFILL TYPE Wl centonne [CJpeacraver  [[JsLousH falerour FAoriLcutmivgs  [-X]sann
= E E E ol|® -E.
=
T & 5 | 4 = g SAMPLE DESCRIPTION
= = =3
A NH - HHE AND DRILLING NOTES e —
o |&| @ z —  SROCTFE e |
[ E “|5 WELL [ e
- 20 ] SILT, sandy (mainly fine grained), some cobbles to cobbly, trace tosome |-, °| |- R P S el L
C 7 gravel, hard, low plastic, grey, damp(confinued) 1 I
- 3 Sll.l'.sarsdj.mda';_lrauehumgmLMlﬁ%usﬁ[F'Pﬂdﬂh
N 464~ o | s >450 kPa), medium lo low plastic, grey, maist
= =
- I E
- a
C -
E g 15
B 462
23 ]
2 il IRTRRT
461 A
- - | =1
24 17| = D
: : ™
- o || ’9 }
:—25 . 1 43 /
: | 1=
aF .
w2 1012 | ®
o] -
[+ B E
o -
=r 458
ar ] SIEVE=(15%, 529%, F56%
ar -
@ <t ] SIEVE=G15%, S29%, F56%
s ]
) |2 | &
g 457 K
o - e
7] i LE EERE
a8 ]
- 9
a : :1.:.
i 3 o4 e
&k Nz R &
B ] fosadiaeadunn dieasdes
= ] rasinnniiindenndiannie
-1 Foaafessahassfansguannfon
E 455 -B00mm layer of wet ity gravelly sand { }
E 30 ] ik BT TE B S e T e
5
£l

Page 3 of 9




CLIENT: City of Cuesne| PROJECT: Wesl Quesnel Land Siabifty Shudy BOREHOLE NO: BH2

STRATIGRAPHIC HX04357-2001-BH-REVA.GPJ AMEC.PG-MULTIWELL-DATATEMPLATE.GOT S2/07

DRILLER: Geotech Driling Cuesnal, BG PROJECT NC: KXD4297
ORILL TYPEMETHOD: B-53 MOBILEMHW CASING MORTHING: 5868340 EASTING: 532480 ELEVATION: 4846 m
SAMPLE TYPE Wuee [“Imorecovery  [<Jsputspoon E5GRAB [[[muoreturn  [[]core RETURN
BACKFILL TYPE WeentonTe [lreacraver  [[llstouck Falerout EAoricurrnes  [-l]sanp
" E Elelo|E|E
E =
Sl & |z[|5|z|B SAMPLE DESCRIPTION
E 'g = % % 8|5 AND DRILLING NOTES
o |@e”=|E WELL
L 30 ] o | SILT, sandy, some clay, frace lo some gravel, hard to stiff (PR = 24010 [ 7] [\
; - >450 kPa), medium to low plastic, grey, moisl{continued) o I
- a5 | 2 | 00 = F
C . <cobbia of boulder cored Ihrough, 750mm in dizmeter
—31 4 oy
C ol IR ~cobble or boulder cored hrough, 750mm in diameles Fra
32 4| = | = ]
; ; )
452 I
3_33 ] -very soft silt on top of sample (possibly varved)
il IEAR . 1J
. ] " _ B
N 451 J
- ] |1 !
[ 34 ] "ﬁﬂ ] \ Ij -t
E L1 i
; P E{ P ;
35 .
: | 1B -
- = w|m ;
449
36 ]
] 3 | 100 ~cobbie or boulder cored through 730mm in dizmeler
446
a7 ==
4474 Srilieeds
] B|n = rree
38 . -
1 . HE e
N Ml : e e
46— . &
39 1 3
Ml =]
R HE—_
:-ﬂu- g = k.= -..-r..uq....;,...,:',....;....{.....:.....J...c....:."
S48 é;mgmﬂmmﬂm LOGGED BY: HA COMPLETION DEPTH: 80.1 m
e Lrasca . u
amep Prince George, BC V2N 2P9 ENTERED BY: SR COMFLETION DATE: 1172001
{250) 564-3243 Page 4 of 9




CLIENT: City of Quesnel PROJECT: West Quesnel Land Stabiity Study BOREHOLE MNO: BH2
DRILLER: Geotech Drilling Quesnel, BC PROJECT NO: KX04337
DRILL TYPEMETHOD: B-53 MOBILEMHW CASING NORTHING: 5868340 EASTING: 532480 ELEVATION: 4846 m
SAMPLE TYPE [ QIS [norecovery  [XJseutsroon ESeRaB [T]Muo RETURN mCCRERETI.IRH
BACKFILL TYPE [l cerronne [ |PEA GRAVEL [ sLouct [alerout .nmuammss Eismm
e ] — E
ARE-NHEEHEA
z z |8 Glu| & @ SAMPLE DESCRIPTION
o =
& EICE L AND DRILLING NOTES
g = g | =
] E|=
- 40 i SILT, sandy, some clay, trace 1o some gravel, hard to stlf (FP = 240 1o
B . % |10 *450 id"a]._mmium to bow plaslic, grey, moist{continued)
- ] -gravelly with trace lignile from 40.2 to 40.7m
N 44—
L Q| a7 |
41 :
- S TUFF. atemaling coarse and fne-grainedbeds_ __ __ __ _ g
C Vi iedt S SAND TUFF, silt, trace clay, race grave, trace lignile (<1%), vory dense |-
- o AT W |6 to lithified, poorly graded, graen to blue, moés! to wat from 41.2m to e
: P T I PR e P e L e T e T S b e
g2 P ] SILT TUFF, clayay, Iraca sand, race gravel, irace ignile (<1%), hard,
- |~ a1 N medium plaslic, green (o blue, moist ko wel, soma high plassc clay
K it gty S seams/stringers from 41.8m 1o 43.0m
E Fo1 b ~~| r ]
L L v a1
- T e ot
C 'l*'/'Ll’rJME' E
b By
& FYoa e e -
- N N T c}
S P
B ..} ‘_: O L @l0
¥ 2.y iy J 1 ’ r___..--"'
a4 ! \.f J ‘f 1
Fmg = F = 4 ™

- | 1 -

: i :.f 1 :f | . all &
B e ol DRy oy

- SRR b ick bery danss] ety fine sand, seam noled

E e P R 1 Hichmuluewdmmmabmcimgmlnuj]m

=45 [ 0T SaMmE clay

- | L 3 o =

5 ERe e, ] E-""j PP = Pockel Penatrameter
g: [ Wi T | ] R PP = Pocket Pengtromter

'u;"‘_n}“'._l.' 439
E " SN n
i B R .
% ,;_’.rlrl- r . e b
oy h oy 3 -150men thick seam of very dense sand {fine to medium grained) silty,
Tt i - some clay
= 1 e Y | 438
I SR S
= ot L AP A 3
E ;__"":__‘-‘ 1 M|
=r AN - -450mm thick seam of very densa sand {fine fo medium grained), sily,
;- L > A v Tagy frace o some clay, trace gravel
Eﬂ: '_1."""/1";‘ f,.-"‘ : -gecasional seam of sty fine sand wilh same o trace clay
sfe L3 -r -1 ]
2t Pt 3 -frace Bgnite (<1% observed)
= o S .
;: I = -1."" -1" N
ek [J7 )7 |as]
E - f - A - el " e Feos
Sl-40 . L .
EI: :I \J" :I ‘ .
= P = S
2r SR N
B et
of P LB 7 -tlay saam |5 slickensided ]

I B ] B S
E Eﬁ';g" gpimme':m LOGGED BY; HA COMPLETION DEPTH: 801 m
= Crescer = 3
3 ame@ Prince George, BC V2N 2P9 ENTERED BY: SR COMFLETION DATE: 11/2101
@ [250) S64-3243 Page 5 of §




CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BH2

DRILLER: Geotech Diling

Quesnel, BC

PROJECT MO: KX(4397

DRILL TYPEMETHOD: B-53 MOBILEMHW CASING

NORTHING: 5888340 EASTING: 532460

ELEVATION: 4846 m

SAMPLE TYPE

i uee

__ENCI RECOVERY

Dseurseoon  EHeRras

MMuoRreTURN  [JJCORE RETURN

BACKFILL TYPE

liseronTE

[-JrEA GRAVEL

Mswousn

Rl

PApriLcurtngs  Felsanp

DEPTH (m)
| STRATIGRAPHY

ELEVATION {m)
TYPE

SAMPLE

SAMPLE NO
RECOVERY (%)
DRILL TIMES (min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

ﬂ.l.'sPT W [ELOWS/00 ] ik

T|1r|:|||||||.|||_-||p.||p|rl|;|rl||||li|lJ||||l||11Fl

2
u a
I
1
-

£
&
-

&

=

g
s

=

#
i

&
-

~ 1434

L LI L B (L L R I B
-
~
1 “
=
=,
%

B
<
~

o
=]
1..1
'».
1
\
[

1432

1431

142

s

Mlerberg - LL=108%
Attarberg - LL=108%
7 <[raca lignite obsarved

= 4427

31

TUFF, allemaling coarse and fine-grained bads{continued)

-250mm thick seam of silly fine sand with frace clay and trace gravel

-400mm seam of silty ine sand with race lo some clay and trace gravel

-very soft io 50fl zone (PP = 10 to 50kPa) of clay and sil, high plastic

-5ome Zones are hard 1o siff (PP = 350 1o 450kPa), soll is sckensides
driller noled easy penatration from 56.4 to 56.8m, no recovery in zane
Driller noted easy penetration from 56.4 1o 56.8m, no recovery in zong
-thin sandy seam approxmately 20mm thick

-500emm thick seam of silt and clay, some sand, irece gravel above and

73 below seam some 2ones of solt to firm clay and sit

WELL

STRATIGRAFHIC KX04387-2001.8H.REVI,GP) AMEC-PG-MULTIWELL-DATATEMPLATE GDT 5207

[ g b 0 L :
: e Hydrometer analysis=SAND 8%, SILT62%, CLAY30%
- "y %oy Y -smal zone at top of run clay is slickensidas (PP = 130 lo 300kPa)
I e ™ 4
X AR Hydrometer Analysis=SAND 5%, SILT62%, CLAY30%
S AZ6
- Py ] 52 | 1m ~100mm fhick seam of sand, it krace clay, very dense, grey, malst
C g LEFRr i Direct shear last conducted
s % %, L
X it N | Direct Shear Tes! conducted
L r \r e ] -Simem thick seam of sand, silt, race clay, very dense, grey, mosl
o L T
AT
- G0 T i = o s e R
~ Earth & Enviranmental LOGGED BY: HA COMPLETION DEPTH: 80.1m
B e Eearan NTERED BY: COMPLETION DATE: 11/201
amecﬁ e P T
{250) 564-3243 age b o




CLIENT: City of Quesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BH2

ORILLER: Geotech Drilling Cuesnel, BC PROJECT NO: KX04397
DRILL TYPEMETHOD: B-53 MOBILEHW CASING NORTHING: 5BE0340 EASTING: 532480 ELEVATION: 4B4.6 m
SAMPLE TYPE W [Anorecovery  [X]srutsroon  ESeRAB [Mmuoreturs  [[]core RETURN
BACKFILL TYPE [cerone [ ]PEA GRAVEL [MsLouat Fa)erour EAoriLcurties  fl]sano
2 | =
= E Elelo|E|E
=
| & [BF|5|E|E SAMPLE DESCRIPTION
= = =lala|S | =
7] E |2 g 8|5 AND DRILLING NOTES A SPT W BLOS00 m)
o e o g = 10 o pu:r.zm * 4
0 - = | & WELL w0 m T
L &0 oy %o ] -race gravel (<2% observed in seam) R —— R e S bt G-
r R - 53 | 100 TUFF, allemating coarse and fine-grained beds{confinued) ", " i
- F e 1 e A
- LY -
r 'Il.h..\_ :.."'—1, 4241 =150mm thick sandy sit, some clay, trace gravel obsarvad
- ‘\l e \l fr ] <breccia, sit and clay matrix wilh sand and graved sized angutar o sub i i g R Vel e
_— P . rounded clast, 100mm thick nasgesnnd S AL
B T - SIEVE=G28%, 553%, F19% g i B
N L T S T T 1 . s anlaan
i ~~0 SIEVE=G28%, S53%, F19%
L B r J e 423 -sand and sit, soma clay, race to some graved, vary dense, blue lo grey,
- F= - 9 54 | 100 rncatst, TODmem thick
L 62 L7 B -
- RS ‘_ e 'l._ :
C I {;' ,/'IJI" ,.-fi’ 7 -slickensides in core break
C P ’
L T T 2
B ot ) dzz: 4
o | pdm oy ] 3 55 | BO -fhin seam with soma gravel sized rigular Cay cla
N AR . El/
N b T T .
H AT -
B AR 3
= LY A b wr
- h-h.‘_‘h.\ 3 421 -
- o e e 14—
o T Y I |
- My iy ] h Ms rounded gravel
- SR N ] , dense, saam B0Omm thick
™ Py ™ e -y
u ! AR L .IJ
o sy W = /
L o L R 3 |
- LY h" b 1
r ¥ n.:—lf ..1':- 4 . |1
C ) e ) [ B
S A s
® b i) £ -
L [sony 3
X e ol y _ _
L LA LA ] -seam of sandy 50t or sand, scme day, silty, some rounded gravel
- P = {weathered, clay or sil clasts), very dense, seam is miminum 150mm
- S PR A T thick {no recavery below)
LY % % 9
L o = e ™ b
nl LR e ]
R kB T, a 5 | 60
B F =l :l.' . -sand, silly, trace lo soma clay, trace gravel, very densa, seam 1.2m thick
= 3 L)
B
i2 ;“r.l-!-j'|'q1?_-
S U -seams of bedded sand and st and clay with some gravel, 200mm thick
—68 M= == 4 -four thin seams 100mm to 150mm fhick of silly sand or 53 and sand,
- SR . gravelly {gravel is rounded |0 sub-rounded clay clasts), some clay
C B 500500, B babween BB lo 63.2m
- L e o - -slickensides al 68.2m and £8.9m
- \I ‘/ \l ‘.-" | ,uﬁ.__. 5% | 120
- o, -
L g0 Yoty g
o oy %oy 3
= r B & it -
L (R 2
- BN WS
E V= = 7415
B ) :/ Jd "'/ | G -ong 75mm seam of lignits obeerved
i S, P, P -

ETRATIGRAPHIC KX04387-2001-BH-REVIGP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT 5247

Earth & Environmental LOGGED BY: HA COMPLETION DEPTH: 80.1m
3456 Opie Crascant

amep Prince George, BC V2N 2P9 ENTERED BY: SR COMPLETION DATE: 11/2101
(250) 554-3243 Page 7 of 9




STRATIGRAPHIC HX04397-2001-BH-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT SR007T

CLIENT: City of Quesnel

PROJECT: Wes! Quesnel Land Stabilty Study

BOREHOLE NC: BH2

DRILLER: Geotech Dyiling

Cuesnel, BC

PROJECT NO: KX(M397

DRILL TYPEMETHOD: B-53 MOBILEMHW CASING

MORTHING: 5869340 EASTING: 532480

ELEVATION: 4846 m

SAMPLE TYPE e [/norecovery  Psrumsroon  EoRa [Muuoreturn  [[core RETURN
BACKFILL TYPE W cenvone [ T]PEA GRAVEL [MsLouct Fa)GrROUT [Aoricutings  [i]sano
- — .
= T E E g|ElE
E >
= z |85lulE|E SAMPLE DESCRIPTION
= = | J ==
] E =gl =IB|E AND DRILLING NOTES A SPT N [BLOWS00 )
= E =REAR A = W m 0 %
w o =18 WELL
L 70 % ," % \‘ 7 & | 177 -slickensides evidend in broken cona, swalling clay (1.5m run)
N [T~y - TUFF, altemaling coarse and fine-grained bedsconfinued)
= 1 % g ] ~400mm thick seam of =and, grawvely (gravelis mainly clasts sub-rounded
u :‘_\_ S | P to reundad of clay), sity, some clay, brown bo gray, maoisl
C AR ]
L7 Fot=t- 1 SIEVE=545%, F54%
L gty .
- LR ] SIEVE=546%, F54%
L v e Ty v N ~T00mm thick seam of slty fine sand wilh race gravel, and trace clay,
= ;' nd :[ SELER] IR grey, very dense
o Ly e ] -zane of breceia, sand and gravel in i and clay matri, harder iowards
L _: A : % ’ z base, al 72,1m has rounded gravel sized clay clasis
i = "/1\1 Iy -
. % L1 =]
= il = " 3
¥ WA e f"‘fﬂ!
B 3 L 2
=13 =]
N 1 N e | 1m0
E N =
K PR o -
- I B N =
i oy v oy 14— thick seam of silty sand with some grave (g is angular basal
L (7= =11 ] — a0y ¢lasts)
74 R 1l
= Wy woy .
- e gt ]
- 1 “1 ‘a"" 4 one nd and gravel, zone is 1m
N Yo - 7 ick
i % I e o 4103 |
L A J0] 63l |4
B L] % &
. o e -
nC R LR 7
L oy oy T ] ‘___.,..f . ?
n F st i | = -nccasional sandy or gravelly [ayer in slickensided clay, layers ranged
" PR 40 from TOmm to 600mm thick
L | \ \_ \ A - ﬂ-ﬂg—_
N i P i oy
B B© e e =
76 K ) _
- oy g ] i
J fr J 7 a B4 | 100
-1""\ -\I"'\-n‘ ]
% Y ! e | 40B~
a L LI L 1 1 T e i e e e i s i, i iy J, iy i, o s
e e P N SAND TUFF, {fine), silty, some gravel (mixture of rounded clay clasis and
i Lo e . basall clagls), race |o some cay, vary dense, poarly graded, brown,
B ] mais! o wet, layered with some seams of silt and day from 76.6m ta
Yt St B 80.1m
hriload o SEVE=S50%, F50%
L= = Ty 407
P A \' e J 65 | 100 SIEVE=550%, F50%
TB I .-.__1“ J.__"‘ A :
| AN 1
vooNoy -
o g A AR -
2 e
o ™ -
79 Y R 1
b S . Y N
" P ™ e ™ 4 -
Yeat o 3 o, .
B T | -
e ™ i ™ ‘1['-5"'
UK .
By Lo 1 4 R R - s e S
Ef;g SEWHMETE' LOGGED BY: HA COMPLETION DEPTH: 804 m
pie Crescan : 3
amep Prince George, BC VZN 2P ENTERED BY: SR COMPLETION DATE: 11201
(250) 564-3243 Page 8 of 8




CLIENT: City of Cuesnal PROJECT: West Quesnel Land Stability Stedy BOREHOLE NO: BH2

DRILLER: Gealach Driling Quesnel, BC PROJECT NO: KX04397

DRILL TYPEMETHOD: B-53 MOBILEHW CASING NORTHING: 5860340 EASTING: 532480 ELEVATION: 4B4.6m

SAMPLE TYPE [ S [/NORECOVERY  [X]SPUTSPOON  E=GRAB (Mmuorerurn  [HcoRe RETURM

BACKFILL TYPE N T [ lPen cRAVEL [TJscoucH falerour DRLLCUTTINGS  [-]sanD

SAMPLE DESCRIPTION
AND DRILLING NOTES AT EONED A

1] 3

SAMPLE NO

RECOVERY (3)
DRILL TIMES {min)

ELEVATION {m)
=

U SAMPLETYPE

DEPTH {m)
| sTRATIGRAPHY

WELL 0

=

[End of Borehale at 80.1m, 25mm diameater standpspe was instafied o
approvdmalety G0.4m below grade

L fF

2

L=}
=y

g

[+:]
P

8

=

F-
=
—

poev ool s s oo la s aualeasassaaalaisgg

£

rrrrr

i

\

L
II!IIJIIJ§

i

......

3

oo g
s dudededido s

g

396

2

anfrandennafeee

'

A P i

anfrragsunafuned
Bosadunnal

sufuans

e e

eefraendn

395

p|||1||||.'||.|||.||qu‘ﬁllrlTllrllrl]ll|l||l'|||1|IIllllIIIIIIIlIIIIIIJIIIEIIIIIIJIIII'I'IIIIIIIII
L

I‘lIIII1IlIllIr1IllIIIII

5 n e dnnie

bt B
....E..-.E...E.u:u -

B

. Basadessabansfaanad Fapsaluwn

STRATIGRAPHIC KX04397-2001-BH-REVI.GF) AMEC-PG-MULTIWELL-DATATEMPLATE GOT 82107

Earth & Environmental LOGGED BY: HA OMPL DEPTH. B0.1 m

3456 Opie Crescent : :
amep Frince George, BG V2N 2P9 ENTERED BY: SR COMPLETION DATE: 1172101
{250) 564-3243 Page 9 of 9




COMPLETION DATE: &703

Page 1 of 3

ENTEREDBY: CD

3456 Opia Crescent

Prince George, BC V2N 2F9
(250) 554-3243

: e
1 -2
5 S el E
HE ek e
HHEEE i
AEHHE
8| n_w_nmd —
%,
; 1 [
M “m m w
dERE B bog ] 1
11 g g & 1 1
= 1] : = & 2 ;
Dgel B2 E A m
i [g|2]5) B2 B : 1= 15 £
L ER ; g 1§ -
I 22 |, : gy |8 3 §
TEE o [ | L i
W.MR 3 mm w_m 85 ¢ “mm g E = 1
o m m <I 4 E = =
a m v w m.m “.u _.a:m L E m.m
I o i BT : 1
NS 28 gt E\3s (s 3 )
2 (uw) SIWIL TTIH _\.\II..II/ =2
m w| (%) A¥3A0D3Y f & A N\
M " m ON JTdWVS —_—
E|S ]| 3dAlTNdNvS
m m__.. (w) NOILYAST3
.mm ;
{H:
=4 AHAVHOILYHLS
S
M M m m m (w) HLd3a

VA0 109 A1¥ IdNELYLYD-TI3AL LTS3y

D CAZe-STTIM DN E00Z-L6CTN0A DIFGVEDILVELS




CLIENT: City of Quesnel PROJECT: Wes! Quesnel Land Stabily Study BOREHOLE NO: EHZAB

DRILLER: Gariboo Waler Wels Quesnel, BC PROJECT NO: KX04397

DRILL TYPEMMETHOD: IngersolkRand TH-60/Ai Rotary NORTHING: 586974243 EASTING: 532207.57 ELEVATION: 5165 m

SAMPLE TYPE [ e [/JNORECOVERY  D{SPLTSPOON  ESicRa8 Mworeturn  [JCORE RETURN
BACKFILL TYPE Weevonne [rercrave [[stousH Felerour EAoRiLcuinGs_ [sano

SAMPLE DESCRIPTION
AND DRILLING NOTES

SAMPLE NO

SAMPLE TYPE
RECOVERY (3)
DRILL TIMES (min)

ELEVATION {m)

DEPTH (m)
| STRATIGRAPHY

-drillers began adding water from 32.0m
' \ \ SILT AND CLAY TUFF, trace sand, fm 1o densa, high plastcty, Bght
F o1 e 482 green from 32.0m 1o 44.Bm(conlinued)

s

&
e
=
LA

R L -Irace to some semi-consalidated clasts from 37.2m

'1:'-. L —‘.- ZEE f'_ﬂ_..r-"f o 60.9m

A Jight green from 51 8m

DRSS L -hard driling from 56.4m

g [\~ ey -Iraca sand from 57.9m

to G2 2m

8 tilt=rta grey from 62 2m 1o 65.5m
oty ns 453 ~casing rafusal at §2.4m, drilled open hole from 62.2m

Prince George, BC VZN 2P3
{250} 554-3243 Page 2 of 3

STRATIGRAFHIC K437 2003 PUMPING WELLS-REVI.GPJ AMEE-PG-@IIJL_T“HELLIJ_W_MTEMFLATE.GDT ST

Earth & Environmenial LOGGED BY: 5G COMPLETION DEPTH: 90.4 m
a '11 E :{ 9 3456 Opie Crescent ENTERED BY: CD COMPLETION DATE: 87103




CLIENT: City of Quesnel

PROJECT: Wes! Guesnel Land Stabiity Study

BOREHOLE NO: BH2AB

STRATIGRAPHIC KX04357-2000 FUMPING WELLS-REVI.GP AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S/207

DRILLER: Cariboo Waler Wels Quesnel, BC PROJECT MO: KxD4387
DRILL TYPEMETHOD: Ingersoll-Rand TH-80/AIr Rotary NORTHING: 586974243 EASTING: 53220757 ELEVATION: 516.5m
SAMPLE TYPE e [norecovery  [Xsrutseoon Eores [muoreturn  []coRE RETURN
BACKFILL TYPE W eeronie [ ]pen GRAVEL [MstoueH FalerRouT PAorue cutivgs  [i]sanp
= z EWolE E
=
£l 2 |3Ea AE SAMPLE DESCRIPTION
= -
3 Bk % AH G AND DRILLING NOTES
oy | ) | W | =
o e il k- WELL
B |~ v vamp SAND TUFF, sity, race gravel, dense, light grey from 655m o 67.1m 7
g I | TUFF, altemaling coarse and fine-grained bedsfcomiinued)  _ __ _ 7
&, :f ! :—-' aag SILT TUFF, sandy, Irace aravel, dense, Bahi grey irom 67.1m 1o 70.1m é
B8 P e ™ e ™ —ot
SRR T
T i R
70 ' rﬂr 1 et i
iy o0 I, PF ["SAND TUFF, sily, frace gravel, densa, light grey from 70.1m o 73.1m g
¢ s B S LR ﬁ
|~ h_ v oa_ il f_,
77 II.I"._ '..r., 1..- ﬁ
® "’/‘ ) 1-’/ Ja44 ..-"'4"
B Figf S5 st PYU [SILT TUFF, clayey, some sand, race oravei, dense, lighl grey fiom ﬁ oS
Tl g e 73.1m 1o 79.2m
'1.r.. = T ﬁ
75 i e e
LIRS AR F7T
#
Z
2

E Fow ™ Fou ™ M
L A "
77 fat-st-)
78 SUREURd
: 8 Tk
[l i — Q
TP SR m= AT
RS \ ILT AND CLAYATUFF, sedgraeiszes R B
80 p A | ",.-f" asticity.| mwEsim 20 . -
% oy % A6t 1| Ml M|l [N O OMNS O e EEE e
81 [ 7= — = —d
A P P
oo kG 5
SR
R IR Pt
Ml T il r
Bd ! L "f"h
B [V~ S
- ) o || o ] R e s e s s s S — S — T — ———— ——
AP nr g L SAND TUFF, silly, frace 1o some gravel, dense, gray from 65.5m lo
B P 904m
BT 'l\I r(\l -f,"‘ -
% %
P e ™ iy ™ 4 dzg
gg .1 %1 4
b LS &
g e _1.{"\_1' 428 -¥race lo soma clay from BB.Am
[ I
} N, :“‘2"’ -Piezomeler A sal babwean 88 4m and B5.9m, static waler lovel recordaed g
cifl et el PO 1 B0.64m (October 8, 2003)
g1 [End of Borehcle 90.4m below grade:
425
a2
424
93
423
a4
422
a5
421
96 o
42
97 -
41
98
ag 41 arinns
Earth & Environmental LOGGED BY: SG COMPLETION DEPTH: 804 m
ame Prince George, BG V2N 2P9 ENTEREDBY: CD COMPLETION DATE: &7/03
(250) 564-3243 Page 3 of 3




CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BH2C

STRATIGRAPHIC KX04397-2003PLIMPING WELLS-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GDT &207

DRILLER; Cariboo Waler Wells Quesnel, BC PROJECT NO: KX04387
DRILL TYPEMETHOD: Ingersoll-Rand TH-GAIr Rolary WORTHING: 5869742 28 EASTING: 532210.04 ELEVATION: 5165m
SAMPLE TYPE e [norecovery  [seutsroon  Eeres [Mmuorerurw  [[]core ReTurn
BACKFILL TYPE W cenronme [ ]rEn GRAVEL [MsvoucH Falerour DRILLCUTTINGS  [Fi]sanD
2 r |Elwo|E|E
E| % <HEE
= 2 § eI SAMPLE DESCRIPTION
i E < 1% § 8|5 AND DRILLING NOTES
Ml el WELL
. SAND AND GRAVEL, fine lo coarse grained sand, subrounded gravel, [ =]  [Lx] 3 & & & & 2 4 4G
frace 531, loose, brown, mokst (fill) o p
SAND, fine ko coarse grained sand, some gravel, trace (o some silt,
SILT TUFF, somi clay, lrace gravel, low plaslicity, Brm bo demsa, lan
brown, moist, graved consists of semi-consolidated clasts from 5.5m o
15.5m
Piezomater 2
|
|
CLAY TUFF, some silt, some gravel, finm lo dense, high plasticity, mul-
= coloured to fight green from 15.5m o 16.3m
SAND, fina to coarse grainad, some sill, trace o some clay, soma gravel,
compacl lo danse, grey, moist
note: gravel lexture sugpests il has bean re-healed
GRAVEL, sub-reunded, some sand, some silt, compact io dense, gray,
miist s
w0 clay, irace =i, wet from 24 4m
SAND, fine fo coarse grained, some sub-rounded gravel, trace 1o some
slll, compact, grey, Saluraled
-Sllty wilh some clay below 29.0m
End of Borehale 30.0m below grade e
Earth & Environmental LOGGED BY: SG COMPLETION DEPTH: 300 m
SAGE: Dl Ctaaone ENTERED BY: CD COMPLETION DATE: /8103
Prince George, BC V2N 2P9 : .
(250) 564-3243 Page 1 of 1




CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BH3

DRILLER: Geotech Driling Quesnel, BC PROJECT NO: KX04397
DRILL TYPEMETHOD: B-53 MOBILEHW CASING NORTHING: 5860507 EASTING: 532264 ELEVATION: 5032m _
SAMPLE TYPE I ruse [#Ino recovery Emw SPOON Eema [Mmuorerurn  [[]coRe RETURN
BACKFILL TYPE W cevrone []rea GRAVEL MMstousH FzleRouT EAoruLcurrings fi]sano

_| 0 [Elle|E|E

E

= -MHAHRE SAMPLE DESCRIPTION

&b 'é § g % 8|5 AND DRILLING NOTES

w | =
Y K i O i 1 - WELL
) o SILT, some clay bo clayey, still, low o medium plastic, brown, moist
L 503 (glaciolacusinine daposil)
a PP = Pockel Penlromelar
5 ;
502
- IX 1
-2 :
” e j|-
A SAND [fine grained), sily, Inose 1o compact, poorly graded, brown, 1

E N lowel [ghaciolacustrine deposit) |+
-3
4

IlIIlIIlIIlIl’lI!Tl'l

|.I1|l|||||
b=

-

486

I1II1I.IIIII.II

SILT, sandy 1o soma sand, traca graved, Irace cobbles, Irace clay, very
54iff to hard (PP = 250 fo >450kPa), low plastic, malst 1o wel

495

Lo I LI LR L LB

10 1

STRATIGRAPHIC KX043597-2001-BH-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GOT S/2/07

& Enviranmenial LOGGED BY: HA

COMPLETION DEPTH: 953 m

3456 Ople Crescent -
Prince George, BC VZN 2P3 ENTERED BY: SR

COMPLETION DATE: 111501

(250) 564-3243

Pagaiufﬁ




CLIENT: City of Quesnel

PROJECT: Wes! Quesnel Land Stabiily Study

BOREHOLE MO: BH3

DRILLER: Geodech Dyilling

Quesnel, BC

PROJECT NO: KX04397

DRILL TYPEMETHOD: B-53 MOBILEMHW CASING MNORTHING: 5869597 EASTING: 532264

ELEVATION: 503.2m

SAMPLE TYPE I use

[INORECOVERY  DQSPLTSPOON  EJGRAB

[MMuoRETURN  [JJJCORE RETURN

BACKFILL TYPE WeenonTe [Clreacrave  [Mstover FJorout

PAlorwcutives  [dsanp

STRATIGRAPHIC KX043587-2001.-BH-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GDT S/207

oscacd)

b
-

—
=

485

=]

| SILT, some clay, race sand, trace gravel (<19), sl 1o hard (PP = 150 ko

|l||l|I-Ill1|l|ll||l|‘1|‘l1rl||l|l1tllll

LSLIL I LB B BN NN B L LN

=

450 kPa), low to medium plastic, bedded 1o varved with some clay and
it or sand layers, brown, wet 1o maist {glaciolacusirine deposil)

| E |=llo|E|E

el 3 1:HRE SAMPLE DESCRIPTION

3 E 1 HHE AND DRILLING NOTES

o o ‘e = WELL

L 10 g SILT, sandy 1o some sand, traca gravel, race cobbles, trace clay, very
C “93? stiff to hard (PP = 250 1o >450kPa), low plastic, maist 1o wel{confinued)
é
I iQE—_
f
L 491— L]
d 1K 7 i
- ! I |
5
- 430
:—1-1- E |
; -
:

5 2 e Stad LLTL-CEL T
LT TO8 PEECSCPE: SECT SORE TR FERE-EEE BN
,...::....}...é,..,}".{:,...i_...; ......... br=-

e R i S et | wifas
BT T e T | aetan

P e faa fan

a
.
;
;
|
:
e
L]

.p.«.;..:.:.;a_- ferl

R T
]
e
B R R
H- ]

s e sma e ndaa

]

;

Earth & Environmenial LOGGED BY: HA

COMPLETION DEPTH: 953

COMPLETION DATE: 111501

Prince George, BC V2N 2P9
{250) 564-3243

Page 2 of 10




CLIENT: City of Cuesnel

PROJECT; West Quesnel Land Stability Shudy

BOREHOLE NO: BH3

;i

B
3

\

DRILLER: Geolach Drifing Quesnel, BC PROJECT MO: KX04307
DRILL TYPEMETHOD: B-53 MOBILEHW CASING NORTHING: 5869597 EASTING: 532264 | ELEVATION: 5032m _
SAMPLE TYPE | 3 [Amorecovery  [dspurspoon  Eeras [Mmuoreturn  [[JCORE RETURN
BACKFILL TYPE W cenronne []Pea GRavEL (M sLousH falerour FAoriccurrves  [X]sanp
= ? S E,
£ % |E[[5|5|e SAMPLE DESCRIPTION
—-_— l"' | —3
| 3 |553(8]3 AND DRILLING NOTES
| W |W | =
- |d@ < |5 - WELL
L 20 E 15 | a3 SILT, some clay, race sand, race gravel (<1%], stif o hard (PP = 150 1o ais
B 483 450 kPa), bow 1o medium plastic, bedded to varved with some clay and
[ L sill or zand layers, brown, wel to moist (glaciolacusiring
C 3 depasit)feonlinruad)
o1 .
- 42— N | 1®
 |EAEE
-22 - — = =
- s ] SILT , clayey, some sand, trace gravel, s bo hard (PP = 250 1o »450 <4
- / 481 KPa), low to madium plastc, grey, molst o wel -
E / : =T
C 181
~23 ]

1l B

"SILT, some day, trace sand, ¥ace gravel, hard (PP = >A00kPa), low 1o

]
N
J||IlIrllrllllFllI'llIllllllll.l

o

;

Prince George, BC V2N 2P9 ENTERED BY: SR

COMPLETION DATE: 11151

. = meium plasiic, bedded to varved vith some ciay o fine sand layers,
= brown, moist Lo wet, some thin 600mm ssams are gravelly
E- o | Irine deposit)
=F SIEVE=G22%, S56%, F22%
w26 SIEVE=G22%, S56%, F22%
i: i . |2
<t :
G o 1
=27 ]
EF 476
. L E 28 B "SILT, clayey, some sand, trace ol some gravel, hard (PP = >400kPa), low
2L / | to medium plastic, bedded or varved wilh some clay and fine sand layers,
2k 2l brown, matel 1o wal, sama thin seams up o G00mm thick are gravelly
s ]
=k 475
of ]
] ]
EEL g
=L -
N -
5l | IR
iy o 474
o 1
g: : sssdssnafsnafaannoanfuan renfmeede
[ a0 /A ] = A el g R g
E %gg g IIE""-'C"GHMHW LOGGED BY: HA COMPLETION DEPTH: 85.3 m
g ple Crescent
t

(250) 564-3243

Page 3 of 10




CLIENT: City of Quesnel PROJECT: Wes! Quesnel Land Stabiity Study BOREHOLE NO: BH3

STRATIGRAPHIC KX04357-2001-BH-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GOT 5%2107

DRILLER: Geolech Driling Quesnel, BG PROJECT NC: KXD4397
DRILL TYPEMETHOD: B-53 MOBILEHW CASING MORTHING: 5369597 EASTING: 532264 ELEVATION: 5032 m
SAMPLE TYPE W [/Morecovery  [dsputsroon ESoRaB [Mmuorerurn  [M]core RETURN
BACKFILL TYPE [ EEGIIE [ ]PEA GRAVEL M stoveH Fajerout EAomicurings  []sanp
| E |Efe|E|E
E
T & § | Al SAMPLE DESCRIPTION
AE-WHEEHE AND DRILLING NOTES iR
(=] § o0 = ] i b i ] Al
HE 2| & WEI SPOCETPEI (e
= l'.'l} Il] X0 408
, , TETTTTTSTTT T I AT T T Ty
- /// 473 'E' - it i i
: : ..:' 1. sifam '| --1..--?..-!.-..?.
: 1012 SILT, dayey, some 5and, some gravel, hard (o s¥ll [PP = 250 10 >450 S S
B 0 kPa), low to medium plastic, grey, wet, some layers of gravel and cobbiles . E
- 1 excavaled {could nod confirm deplhs due 1o poar recovery) brown to grey _5
—31 1 sail, gravelly to cobbly (based on drillers comments) P
; ]
: / m [
33 : :
- 470 .
E 1] = | o ' e
o -1 ..-""r ‘ " ' '
34 ] \ D ;
g 460 I,_\ : St e
E o E?I' .Jz
[ ]
: TP | | SEVE=Ga2%, S30%, F48%
. SIEVE=G22%, 530%, F48%
:_36 ......
- 467 ~250mm thick seam of cemented (iron odde), dense, gravally sand
o 3 20 | 14 (medium lo ine grained)
m E
w )| ¥ °
<Vibrating Wire Plezometer 3 al 37.5m
o . -possible slip surface - no recovery acnoss slip surface
455
/ 14| 7| s
B
3 -poasible lignite seam based on black drill walar, no recovery
BT VTURF. sliemaiing comse and inegranedbess________ 7
fif= ot oy 4 CLAY AND SILT TUFF, hard, high o medium ptastic, blus, wet from
- S 7 30.0m to 42.Tm
R T . i
[/~ :1'{"‘ ',._I. b
L ' 4 ]
4 "I \f b Ok =) 1o o A s I SN T
Edagg é-p En'gmnmmntﬂl LOGGED BY: HA COMPLETION DEPTH: 953 m
i Creses ; .
ame CG Prince Georgs, BG V2N 2P9 ENTERED BY: SR COMPLETION DATE: 111501
{250} 564-3243 Page 4 of 10




CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stabiilty Study

BOREHOLE NO: BH3

DRILLER: Geolech Driling

Quasnel, BC

PROJECT NO: KX04397

DRILL TYPEMETHOD: B-53 MOBILE/HW CASING

NORTHING: 5858597 EASTING: 532264

ELEVATION: 503.2m

SAMPLE TYPE

| iEs

[Ino recovery

Pdseursroon  EHeras

[wuoreruRN  [JJCORE RETURN

BACKFILL TYPE

W centonne [ JrEA GraveL

FalerouT

EADRILCUTTINGS [ ]SAND

DEPTH {m})

STRATIGRAPHY

E
:

ELEVATION (m)

SAMPLE NO
RECOVERY (%)
DRILL TIMES (min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

o
=

F i 9 e r
L4a} A L 5] —

LIS I O B B L N L N L LN BB L LN N R

]
£
o

47

||T|_Trl|l'|rl|rlIrlll]rlllllllrllllllll-l

-
-
I
™
o
ol
[

i i b i b i

41

!_

T

_.\"“

i

PAEND
?JII'!IIJI

-.'\.
I

1

.
I

1
.
b

-
-

F=3
on
o

™
EH

|l|!lIllll‘ll|l||llllllllllllll1II1I.II|‘IIIII

#
-
”
-
]
B

-passible shckenaides

S
\"H
?Lllllllll%;

by
,‘\‘H
e

-possible slickensides

-
-
lIi'lII'l[III!II'lII

SIEVE=566%, FiZ%

Jraca clay elasls (raunded and gravel slza)

-300mm thick breccia seam

TUFF, alternafing coarse and fing-grained beds{conimued)

Hydromeler Anslysis=SAND 3%, SILT 79%, CLAY 18%
Hydromeler Analysis=3AND 3%, SILT 79%, CLAY 18%

SILT AND CLAY TUFF, race sand and gravel |
fignite {<1%}, hard (PP = >450kPa), medi

miedium plastic, g

-200mm thick seam of gravelly (angular, igneous fragmants) sl with
some sand and bace day

-400mm seam of bedded silt and fine sand with some graval

WELL

& SPT W BLOWS0 mr &
10 ]

& POCKET PEM (WP2) %
100 20 X0

|.|i|.|.-.|-}

o s
‘Iu. as
froedeanfeendiccsfans

amefrnn

3
&
ceie
o

STRATIGRAPHIC KX04387-3001-BH-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT 5207

Earth & Environmental
3456 Ople Crescant

Prince George, BC V2N 2P9
(250) 564-3243

LOGGED BY: HA

COMPLETION DEPTH: 953 m

ENTERED BY: SR

COMPLETION DATE: 11151

Page 5 of 10




CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BH3

DRILLER: Geotech Driling

Quesnel, BC

PROJECT NQ: KXD4387

DRILL TYPEMETHOD: B-53 MOBILE/HW CASING

NORTHING: SBEOSOT EASTING: 532264

ELEVATION: 503.2m

STRATIGRAPHIC HX04397-2001-BH-REVI.GPJ] AMEC-PG-MULTIWELL-DATATEMPLATE.GODT S2M07

SAMPLE TYPE W uee [Anorecovery  [X]sPuT SPOON =[S [[]]Mup RETURN [[lcore RETURN
BACKFILL TYPE cevtonE [ ]PEA GRAVEL [MstousH Fajerour FAoriLcurings  [sano
= E E E o | Z| &
- = =
- :: § |y 8 @ SAMPLE DESCRIPTION
& = = %' 2 8|k AND DRILLING NOTES
B o|@ |8 7|E g
L &0 N AR E -E00mm thick seam of race 1o some sand, trace lignite {<1%)
d = "= 45— | TUFF, allemaling coarse and fine-grained beds(coninved)
s ) d A, e | -
T L] LY 7]
E r {;‘ 'x'{r le ] .
i R . H -100mm thick sandy sill lense
=51 [ e = o 9
E o :,"\, ‘.r_, ] 452_: -240mm thick silty sand lense
o R et -1
N '1\1 "/‘\I fe ]
= \ LR g
- ol 10 41 | 100
52 sl I
L (B T E -T0mm thick silty sand kense
C e {", 1451
C bkl bl ] -240emm thick =ity sand lence
L % oy T -
K Foofee = ey = 4 =
i ot N
L SRR W
s Ll e 5
™ i \_I .:/ \I "‘f 4 450
: T A 4 :
- AR ]
B bl T B T N
B Fr ™ 4 ]
X A U 4
_54 \I \If \I \f ]
> F ey ™ e ™4 ]
- ot e
l I oy b ]
5 [, © = - N
C AN~ 3
C S ]
55 L I‘,/n l‘!{ 7 surftE)
- :‘_: v 1448 fﬁ_f ;}aﬁ:l:]lmmlr.hslysndammnllemu,mgmﬁ{mﬂ-ﬂdw
- & *x'\. 1y ul 1 -irace ignite [<1%)
L] L] ™
[\~ :."-! ] Ariesian waler pressure (flow was approx. 0.50/min)
1 e ]
T T -0 Artesian waler pressure (fow was approx, 0.5Limin)
AR Ll .
I :‘_\,‘_ ;‘_; , - 45 | 100 -possible slickansides
", ‘lfr"\| it E &ﬁﬁndmd gravel lensa, irace gravel sized clay clasts, beown, 0.9m
Fom ™ Fam -
st Pt 7
: PIRED I L
- AR 1 ]
E b T . T o
F e ™ A 4 ]
- WEANR” i
'_53 ._: 1_: L i 45 | 100
: ot e | aas
[t bl T ARE 1 S R s e s A e T e e i B T S
X = "= J “SANDSTOMNE, brown from 58 4m |o 58.7m
s 0 e a0 A R N e R e L S
i A b SILT AND CLAY TUFF, frace ko some sand, trace bo some clay fragments
- \ I‘,/n l‘,/ 1 {graved size), trace Banile (<1%), hard, madium 1o high plastic, green from
e S et W 56.7m o 60.2m
- = = 1;#-“-_ -300mm thick lense of siity sand wilh elay clasts (reunded and gravel
L N R . size)
m e Q| a7 |1
= i, i b
¥ SR ]
- m B \_": _" L 2 B - - Bl - - " B
Efg gpimimwerlﬂal LOGGED BY: HA COMPLETION DEPTH: 953 m
Crescen ; 3
a,m Prince George. BC V2N 2P8 ENTERED BY: SR COMPLETION DATE: 111501
{250) 564-3243 Pags 6 of 10




CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE MO: BH3

DRILLER: Gealech Driling

Quesnel, BC

PROJECT NO: KXD4387

DRILL TYPEMETHOD: B-53 MOBILE/HW CASING NORTHING: 5859507 EASTING: 532264

ELEVATION: 5032 m

SAMPLE TYPE e

[Aworecovery  [seutsroon  Eeres

[Mwuorerurn  [[[lcore RETURN

BACKFILL TYPE W cevronme

EFEA GRAVEL mstDUEH @Gmrr

mlLLﬁL.I'ITE'HSS Esmn

STRATIGRAPHIC KXD4307-2001-BH-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S2/07

DEPTH (m)
STRATIGRAPHY
ELEVATION (m)

SAMPLE NO
RECOVERY (%)
DRILL TIMES (min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

& SPT W (BLOWS/Z00 mem) &
1] n o 40

2

TUFF, allamating coarsa and fine-grainad bads{conimued)

19
L
-
F
L
L)

=1
=
T,
I
|
\
I
|

SAND TUFF, some gravel ko gravedly, some silt to sity, some clay clasts
{rounded and gravel size), very dense, green from 58.7m lo 67.1m

SIEVE=G25%, S52%, F23%
SIEVE=G25%, 352, F1Th
-gasier penetration from 60.7rm lo G1m

0y

Ba
- \.“
e

A\
= = T A

soaaaaasal o e e sl s aasaals

@
r

-5l and clay, trace Bgnila (<1%), hard, medium 1o high plastic, green,
from 61.8m o 63.1m

WELL |  w " o w

\

S

'\\I"-'\"H

I.I_II'IIIIIT

2
&
-
s

-

-

-Eill and clay, (raca bgnite (<15}, hard, medium to high plastc, grean,
i B4.8m Lo 65.4m

g
g
\'-.
-

LY A A 1436

-sill and clay, trace lignite (<1%), hard, mesfium to high plassic, green,
from 66.3m to 66.8m

SILT TUFF, some clay ko clayey, race to some sand wilh isclated sand
and gravel lansas, irace 1o some clay fragments (rounded and gravel
size), hard, low lo high plastic, green from 67.1m te 70.0m

2
—
\
]
I
5
!
i

o *'/':135

= T T 434

-G 00eram thick lense of sand with some graved to gravelly, same silt, some
clay clasts (rounded and grawvel size), very dense, green

-450mm thick lense of silt and clay

|||||.:|||.|||,-|||,||||||||||,4'r|:!|‘-|'1-m-r-l-|-r-l-|-l-|-rl|rllll||i|i|ll||JL||l|||J|li|l||l||l-||l-||||-|||l||l|l-|

J'_-.\..l‘ -\I
e <l
Ll B
s A ™
= R
- - -
b Il |
g

T
o~
w
l|lll|lllillll1|l1|l]I‘llllll'lIlIIlIIIIIIIiIIIII.III:l
8
=

-
=
e
-
;
-

COMPLETION DEPTH: 953 m

56 Opla Crescant

COMPLETION DATE: 11715101

— Edm'm % Environmental LOGGED BY- HA
amep Prince George, BC V2N 2P9 ENTERED BY: SR
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CLIENT: City of Quesnel PROJECT: Wes! Quesnel Land Stability Study BOREHOLE NO: BH3

DRILLER: Geatech Driling Quesnel, BC PROJECT NO: KX04397

DRILL TYPEMETHOD: B-53 MOBILE/HW CASING NORTHING: 5860597 EASTING: 532264 ELEVATION: 503.2m

SAMPLE TYPE s [/INORECOVERY _ DXJSPUTSPOON  ESJGRAB [Mmuoreruen  []core RETURN
BACKFILL TYPE []PEa GRAVEL [ sLouaH Fajorout FAoriLcurrves  Eisano

i
:

SAMPLE DESCRIPTION
AND DRILLING NOTES

SAMPLE NO

SAMPLE TYPE

RECOVERY (%)
DRILL TIMES {min)

WELL

DEPTH (m)
| STRATIGRAPHY

I

=

i
-—I 1
Y

& | ELEVATION (m)

&
=
=
3
1=
I
=
g
g
5
=
5
s
=
3
g
2
]
3
g

_________________ J
SAND TUFF, some gravel o gravelly, some sill o slty, irace to some

clay, some day clasts (rounded and graved size], trace lignile {<1%), very
dense, green frem T0.0m o B0.2m

TUFF, aemaling coarse and fine-grained beds conlinued)

-silt and clay lenses interbeddad within the strabum balow 70.7m
SIEVE=G3%, 572%, F25%

=
#
= r
#
-

-
-
=T
~
1
-

I
1

4y ! 432
] SIEVE=GI%, 572%, F25%

P
L]
by
-

S LY
s = dan

pa s e s nd ol o s wounulonyposnass

e |
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T
I
|
£
I

&

-
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-
-
)
||-|||-|||-|I.TI

=i
=
-
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-
i
.
-
]
-
e

=
-
%II]IIiI"ﬁ

-3
T

o
-

~
-
o

|'|r||rq|l||l|l||l||i||i|lllll|l||-l|.l||-ll|1ll|l1|l1ll||

apa ey pi il g s snuaalsasasnaus

T8 [ P ™ e ™ o

-
\‘H
§

i J
70 F 1 fr o fr

-+ lan 6 | &

IIIIIII!IIII.II.I!I

videsbeddiadhediedandeod

Earh & Environmenial LOGGED BY: HA [ COMPLETION DEPTH: 953 m
3456 Ople Crescant

‘ a me p Prince George, BC V2N 2P9 ENTERED BY: SR COMPLETION DATE: 1111501
(250) 564-3243 Page & of 10
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CLIENT; City of Quesnal

PROJECT: Wesl Quasnel Land Slability Study

BOREHOLE NO: BH3

DRILLER: Geatech Drilling

Quesnel, BC

PROJECT NO: KXD4307

DRILL TYPEMETHOD: B-53 MOBILEMHW CASING

NORTHING: 5860597 EASTING: 532264

ELEVATION: 503.2 m

SAMPLE TYPE e [/JNORECOVERY _ DXSPLITSPOON  [EGRAB

[Mmuoreturn  [[]core RETURN

BACKFILL TYPE [ cenoniTe JPEAGRAVEL  [[[T}SLOUGH Elerout

FAoriLcurmnes  [sano

SAMPLE NO
RECOVERY {3t)
DRILL TIMES {min)

DEPTH (m)
STRATIGRAPHY

2
:
3

ELEVATION (m)

SAMPLE DESCRIPTION
AND DRILLING NOTES

o
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w
I
-
1
~
i
-
|
™

L

=
et
'
i
1..
[

o -\
by il
b
e [
7l | 4
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5
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=
#
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-

I
-
rd
-
L
i s a s i gl i sissgiaileypangau

IllllllIII!IlIllIIlIIIII-lIlIIl'I'f!'IfFIfI!IIflI!lI"
T
~
0

-frace lignila

e 4 TUFF, altemaling coarse and fina-grained beds(conlinued)
[\ -300mm fhick sandstene seam

SILT AND CLAY TUFF, trace sand, (race gravel, hard, medium to high
plastic, green from 80.2m to §5.1m

sand and gravel lens il

&

NTTTTITR. OT
N

&
=
L
-
-
-

e
=
]

=]
=~
-
o=

[ Fay = ey _’415

I||lllll||l1.l|lllllll‘l

=
-
-
]
-
]

T

14 |4

2
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e e L

|Il_||1|l||||l:lIl1|l|lJIIIl-llllllll-lll'Ilrlrl'lrllrl

=
#
-
F
-

IIII.I!EIII!I.IJII'

-200mm thick silty sand and gravel lensa

~-ramm thick s&y sand sand gravel lznse

-150mm thick silty sand and gravel lense, brownish

SIEVE=G11%, 558%, Fi1%

SIEVE=G11%, 558%, F31%
-00rnrn thizk sty sand and gravel lense

WELL

H
e i

....E. '"!'“”E"“?“".'“?'"!"'?"'!-"
1

saslesadacestancdesssbosafasadannafans

STRATIGRAFHIC KXD4307-2001-BH-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT SG07

Earh & Environmeantal LOGGED BY: HA

COMPLETION DEPTH: 953 m

COMPLETION DATE: 1115101

3456 Opie Crescent -
amec® |iEisie BEEDEY 5
{250) 564-3243
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STRATIGRAPHIC KX04357-2001-8H-REVIGP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S3i07

CLIENT: City of Quesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BH3

S L 410

o

DRILLER: Geolech Driling Quesnel, BC PROJECT MC: KX04357
DRILL TYPEMETHOD: B-53 MOBILEMHW CASING NORTHING: 5869557 EASTING: 532264 ELEVATION: S'DE.Em_
SAMPLE TYPE s [Anorecovery  Pseutseoon  Eeass ([Mmuorervrn  [f]core RETURN
BACKFILL TYPE Wcevronme [ ]PEA GRAVEL EGNET [alerout EAoriL cutrings  [jsano
A HAE SAMPLE DESCRIPTION
5| 5 |5 SEIHE AND DRILLING NOTES ST a0
o |5 " |82 WELL & FOCKET FEN (0 &
.. B o a mom .
i = f = {413 -130mm thick silty sand and gravel lense 7
LA :
REAEY B
i ?-‘) T'.-'" Rl
TR PRCPALY I
S : i
-\I‘:\I \:‘“2:
_1"'" ,fu"l‘,/n‘ ol IR
bt e B
e B ] . b
2 [ :’ o ,:‘" ! ~130mm thick silty sand and gravel lense
F e = e = A 41— -160wmim thick seam of breccia
s ]
Moy iy -
o 1{-_ = :
\ L N
@ == Jf| ]

r||rl|:lllllIIIIIIJI:lII-IIIllllIlIIlJIl-IIl-IrTrIIr'IF'l'.
T
-
*
-
*

Fow ™ Fow ™
94 AR L~ Ij
L R
f= "= "\ 408
! i | *’.f"~ . |
-hf,"-,,"-. 10| 7|
ol i J "’.-i'~ :
-, ‘-i’ ‘- :
95 T B -
 h L Ly _
JU— End of Borehobe al 85.1m, vibrating wire plezomeler installed
] &t 37.5m balow grada
a8 ]
407
x4 :
. 406 S
95 4
: 405 =
s 404 o
F 100 ] B R R R
Earth & Environmental LOGGED BY: HA COMPLETIOM DEPTH: 953 m
ame@ i wlabpgre O ENTERED BY: SR COMPLETION DATE: 11/15001
(250) 564-3243 Page 10 of 10




CLIENT: City of Quesnel

PROJECT: West Quasnel Land Stability Study

BOREHOLE NO: BH3A

DRILLER: Geotech Drilling

CQuesnel, BC

PROJECT NO: KX04397

DRILL TYPEMETHOD: Silverado/Air Rotary

MNORTHING: 586977082 EASTING: 532006.53

ELEVATION: 5191 m

STRATIGRAPHIC KX0MIST-2003 PUMPING WELLS-REV3.GFJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT 5207

SAMPLE TYPE W uee [/INORECOVERY  [XJSPLIT SPOON Horss T Muo RETURN [M]core ReTuRN
BACKFILL TYPE W ccronne [ TJPEA GRAVEL [Mstouct falerour FAomwcurrives  [-Zsano
- = —|E
= £ E g 2|£|E
T = & |5 7 E a SAMPLE DESCRIPTION
- = |3
& = |S183|8|5 AND DRILLING NOTES
- 3%\ 8 E
il e e e e e e SAND, fine fo coarse grained, gravelly, same silt, campact, brown, moist
1 i
4 51 =
2 1517
3 51 SAND, fine o coarse grained, some sil, race clay, bace gravel, %
compacl, grey, maist £k
4 515 i
5 . Piezometar 4 e o
5 514 !
‘Water bovel cbsarved ot 3.85m on Oclober B, 2003 3
L 513 SILT, some =and, soma gravel, traca |o some clay, Sofl, brown, moist o ,_-'
7 512
8 511 ]
3 510 b
0 505 X i
n" 508 sr”@mj m?ﬁﬂﬁm grdvel, race sit, compact, | [, < .
r.._,..-"'"-._ [l ..\':'...
12 507 i
AND G H!;H!-aﬂt some clay, .
13 506 | T 4
PRSI 7
Wﬂbﬂnﬂmh‘hﬂdm trace bo some clay, trace gravel, firm, grey,
S04
|
a0
-goma graved from 18.3m
UL T GRAVEL, sun-rounded, some sand, some sil, race clay, compact to
S Ry densa, grey, maist
AIEE I
] 1'1.' . ‘-4 4
SR
it MR it
SN I
S A
ol .- 11 " . o R 495
PRI sty from 24.4m
.._‘, .-' o *- ‘: 494
493 SILT, some fine grained sand, some gravel, traca to some clay, stiff. gray, |°
miist
492
491
5435113 gngmnerlliﬁ LOGGED BY: 5G | COMPLETION DEPTH: 539 m
pie Crescen y .
amep Prince George, BG V2N 2P9 ENTERED BY: CD COMPLETION DATE: ?ﬂ:t:ga —

(250) 564-3243




CLIENT: City of Quesnel

PROJECT: Wes! Quasnel Land Stability Study

BOREHOLE NO: BH3IA

STRATIGRAPHIC HX04307-2000.PUMPING WELLS-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT Si207

DRILLER: Geolach Drlling Quesnel, BC PROJECT NO: KXD4387
DRILL TYPEMETHOD: Siverado/Air Rotany NORTHING: SB697T0.82 EASTING: 532006.53 ELEVATION: 5191 m_
SAMPLE TYPE Wruee [norecovery  Pseutsroon Bcras [[[muoreury  [[]coRE RETURN
BACKFILL TYPE We=vmone [-7]Pen GRAVEL (M sousH Falerout EAoriccurives  [l]san
- E | E ¥ o Z|E
E =
= g |85 iy A SAMPLE DESCRIPTION
o =
E E |2Ig2|8]|5 AND DRILLING NOTES
z é DR &
30 SILT, some fine grained £and, soma gravel, trace 1o same cay, si, grey,
3 moisl{conlinued)
SAND, fna bo coama grainad, some gravel, soma sill. trace clay,
e | compact, grey -
CLAY, soma sill, sl to danse, madiusm plastizity, some Bgnile Indusms,
33 dark brown o black, maist
-Iracs fina zand from 32.6m to 32.9m
Bt ~race lignite from 34.1m
35
36 i
LIGNITE, wary weak, dark brown to black B
ar 482 CLAY, trace ko some i, SOf, high plasticty, grey, moist e
I
53333334 LIGMITE, weak, dark brown to black
38 $883828slant " L/
39 1 282838 480
-:;-‘/ CLAY, trace o some silt, s§f fhigh pladiicity, grdy and beowrT, mholst
40 / 479 e k) “ﬂm \
i 4 i GNITE, vory wea, dark prowy [0
HEEEEEEEE: o 'F "‘“? P"'ﬁ‘f J’“\_
42 ?/ o77 GLAY, fracs sﬂ:. y and grey
1 AhE=
44
Z4a
n _:::::_:::::::::: g cfine o coarse grained, some silt, compac! to dense, grey
on Wy 94 A SILT TUFF, soma sand, soma graval, frace clay, 6% bo dense, low
46 Fao T T — plasticity, ofive brown, molst
F e 0 i 4T note: gravel consists of semi-consobidated clasts
Sy v
47 [V~ V= a2
" F) '
J ‘/ J ‘f ]
48 ksl “ =T 471
F i
o BT R 1,
Viont 8 SAND TUFF, fine bo coarse grained, some silt, some gravel, dense, light
50 oy %oy {469 graen from 49.4m to 50.4m
- F ) .
LR N
t e iy
51 ; \_: W A58
s2 Bt ot agr -some clay from 51.8m
PRSI
- ;_ 7 |- 7/t | 466
\ LR
M 465 End of Barehaole 53.9m below grade
55 464
56 463
57 452
58 481
59 460
£l

Earth & Environmenial

3456 Ople Crescent

Prince George, BC VEN 2P3
(250) 564-3243

LOGGED BY: 5G

COMPLETION DEFTH: 539m

ENTERED BY: CD

COMPLETION DATE: 7/24/03

Page 2 of 2




499

PO Ll
.

487

496

CLIENT: City of Cuesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BH3BC
DRILLER: Geolech Driling Quesnel, BC PROJECT NOx: KX04387
DORILL TYPEMETHOD: SilveradodAlr Rotary NORTHING: 586972044 EASTING: 522005.24 ELEVATION: 519.1m
SAMPLE TYPE e [orecovery  [{sPUTsPoON =[5 [[T]MuD RETURN [J]core RETURN
BACKFILL TYPE W eenTonne [Jren GRavEL [} sLousH Ea]erour AorRiLcurmivgs  [-lsanp
= _ =|E
. T E E o|E|E
E =
| 8 |ElE|E|E|E SAMPLE DESCRIPTION
& E |=lg|5|3]|F AND DRILLING NOTES
=1 i g 212
o |w o« E
FREIPSEATE SAND AND GRAVEL, fine o coarse grained send, race sil, compac,
brown, motst (i)
R e Tl F3T:
PRACRE
517 SILT, some clay, some fine grained sand, frace to some gravel, saft,
i medium plasiicity, brown, wel
51
514
513
51 -zoma sand to sandy, trace gravel, firm 1o 56 below 6.6m -
511 N
510 -
508 -0.3m thic f weak, hrud: 9.8m
AND GRA nf:g mﬁm it trace >
506 . amlmld-saﬂ l:ﬁme gravel, firm, medium | ¥,
] SAND, fine grained, sity, race clay, compac! bo dense, gray, wel

SILT, clayey, trace gravel, firm, grey

SAND, fine grained, silty, some gravel, irace clay, dense, brown

SILT, dayey, sandy, some gravel, Bl 1o hard, high plasbcly, irace ignile 1

inchesions, brown

SAND AND GRAVEL, trace o some sil, dense, brawn

SILT, clayey, some sand, irace gravel, dense, high plashicity, braown

STRATIGRAPHIC KX04357-2003. PUMPING WELLS-REVI.GP.J AMEC-FG-MULTIWELL-DATATEMPLATE GDT Si07

Earth & Environmental

3456 Ople Crescent

Prince George, BC V2N 2P3
1250) 564-3243

LOGGED BY: 8G

COMPLETION DEPTH: 44.8m

ENTERED BY: CD

COMPLETION DATE: 7122103

Page 1 o 2




CLIENT: City of Quesnsl

PROJECT: Wesl Quesnel Land Stability Shidy

BOREHOLE NO: BH3BC

DRILLER: Geolech Dyiling

Cluesnel, BC

PROJECT NO: KX04397

DRILL TYPEMETHOD: SiveradafAlr Rolary

MORTHING: 5869720.44 EASTING: 52200524

ELEVATION: 5191 m

STRATIGRAPHIC KX04397-2003.PUMPING WELLS-REVA.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT 5207

SAMPLE TYPE W ruee [ZJNORECOVERY  [XSPLITSPOON =0 [[[]muo RETURN [E_EDF!EREILIHH
BACKFILL TYPE Wseone [CJreacraver  [[[llstoueH Ealerout EAoricutives  [isano
. 5 |elwlol|ElE
I BHHEE SAMPLE DESCRIPTION
E E = % g é F AND DRILLING NOTES
w | =
O o el WELL
a0 [T 1WARR
31 FEPEPE | GRAVEL, sub-rounded, some sand, trace sill, dense, grey
LA . A A 488
LU PRI R
-1 . 4 1 48T
e -Plezomeler C st batween 32.0m and 33.5m, stalic waler lavel
CE PO measured a1 1.82m below grade (Oclober 8, 2003)
S e
o 485 [ LIGNITE, very weak, Gark brown 10 biack
1 . CLAY, scme SIl, [ace sand, hard, high prastcly, grey and Lack
#1
® BT TIGNTE, vary ook, Gk bown oo
V CLAY, some silt, hard, high plasticity, grey fo ight beown
7 482
36
/Am //:l
3 FIEI3TEEEY, LIGNITE, very weak, dark brown
o Biiissis, Pazomelo B s behween 387 and DIZBMIZ%T“;:;E
4 1.14 ra,
41 y 47 -\‘m : r/
7 P LAY, fﬁna}n:.hgwhq-upl cly, el o Tght brofm
42 :':i‘ :gg‘m \ |M|T5ﬁr§y2h uafurummwu\ _/J
3833343 - e
5 ¥ LAY trace to somg =i, hard; Tigh pllsticity. arey
222 e
-L“—.L"—:w / LATTW““'M'W plasticily, grey
oy o L 7 21 Borehole 44.8m below grade
B
ara4 L1
472
4T
470
460
468
467
4
4
464
461
460
Earth & Envronmenal LOGGED BY: 56 COMPLETION DEPTH. 448 m
pie Cresce < :
amep Prince Gearge, BC V2N 2P9 ENTERED BY: CD COMPLETION DATE: FE.'T:QE —

(250) 564-3243




CLIENT: City of Quesngl

PROJECT: West Quesnel Land Stabiity Study

BOREHOLE MO: BH4

DRILLER: Geolech Dyiling

CQluesnel, BC

PROJECT NO. KX(4397

DRILL TYPEMETHOD: B-53 MOBILEHW CASING

MORTHING: 58609868 EASTING: 531829

ELEVATION: 5364 m

STRATIGRAPHIC KXD4307-2001-8H-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S2/07

@

(=1 ]
£ i 8]
-

530
d ] -soft 1o fem (PP=25 1o 125kPa), trace gravel and possible cobbles,
5 gravel recovered was angular piece of plateay basall
529
] 4
B o
528
'_g 5 cdnnnrfanndennidaasfrnsidan ,
B i 5 :..':i .:.. {r ..:. v
C 2 L-Eus ALET-SEE- TR L "3
C 52?—_ - "'E"'E” drenfanesde e
C 10 ] S e R

SAMPLE TYPE [ [FNoRecovery  DQsPUTSPOON  EjoRaB [MuoRreTuRN  [J]CORE RETURN
BACKFILL TYPE W cenone [ ]Pen GRAVEL [MstousH fa]erour EdoriL curnnes  E-lsanp
== = —_— E
= £ Efle|Z]|E
: % AdHEE SAMPLE DESCRIPTION
B
AN E AND DRILLING NOTES A mons e
o g E E ﬁ E ;l '] . 1] 1] 40
ok a3 i 15 WELL Wm0 %
- 0 p SILT, sandy to some sand (Ene), trace gravel, trace cobbles, very stiff (2t [] |- [-]...2 i
N N ground surface) o soft, non o low plastic, brown, damp to wel, (possible |
- 536] it
] PP = Pockel Pentromater
= :
| 5353
-2 .
X 534
s ]
- ;
- 532
- :

Earh & Environmental

COMPLETION DEPTH: 153.3m

" : LOGGED BY: HA
3456 resoEn .
eé 9 Ople ENTERED BY: SR COMPLETION DATE: 126101
Prince George, BC V2N 2P9
am {250) 564-3243 Page 1 of 16




CLIENT: City of Quesnel PROJECT: West Quesnel Land Stabiity Study BOREHOLE MO: BH4
DRILLER: Geotzch Drilfing Cuasnel, BC PROJECT MO: KX04387
DRILL TYPEMETHOD: B-53 MOBILEHW CASING NORTHING: 5869868 EASTING: 531829 ELEVATION: 5364 m
SAMPLE TYPE I ruee [/norecovery  [{seumseoon Ecma (Mworewry  [lcore RETURN
BACKFILL TYPE W sentonne [TJrEA GRAVEL MstoueH FajGROUT PAoruLcutings [+1]sann
= T Elglo|E|E
=
1 BHHAE SAMPLE DESCRIPTION
1R BHEHEHE AND DRILLING NOTES EsT—
- w | =
P ol e ) | WELL W w m
L 10 4 SILT, trace sand {fine), race clay, soft (PP = 25to 50kFa), low plasic, [ o] -] T it
o ] grey lo brown, wet lo saluraled {continued) i B I y
C ol 3
- Xl 8 &
11 : 3
- 526~ L
12 ] -
- ] 7
- 524
13 ] -
523} ol i
-4 ]
522 %
:-15 -ll'l, o
L ] g L Waler loved observed at 15. 1m balow ground surface in Vibrating Wine
wE 521_‘{ [Phazomater an August 17, 2002
E: ' 'Waler level observed at 15. 1m below ground surface in Vibrating Wi
lg i - Piezometer an August 17, 2002-
I 16 a ~from 15.2m to 17.4m, 3 gravel lenses approocimately 150 to 300mm thick
% - : encountered
i 20
oK~ -
=f :X 10
Sl-17 ;
E B ] SILT, =ome o traca clay, trace sand, (race gravel (mainly velcanics),
i - hard, low lo medium plastic, dark grey lo brown, wel Lo saluraled, =it
2f 518 conteins some silty sand, and coarse sand layers
o 8 ]
oF 1
e ]
g R RT
§ . 518
ek ]
af 1
3" ]
g - 517
g - i AR - g
& Emviranmental LOGGED BY: HA
o 3456 Opie Crescent - ,
3 amed? Prinos Geore. BC V2N 2P9 ENTERED BY: SR COMPLETION DATE: 125601
w {250) 564-3243 Page 2 ol 16




STRATIGRAPHIC KXD4307-2001-BH-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S2M07

CLIENT: City of Cuesnel PROJECT: West Quesnel Land Stability Study BOREHOLE MO: BH4
DRILLER: Geolech Driling Cuesned, BC PROJECT WO: KX04397
DRILL TYPEMETHOD: B-53 MOBILEMW CASING NORTHING: 5859868 EASTING: 531829 ELEVATION: 5364 m
SAMPLE TYPE e Amorecovery  [spuTsroon  Eeras [[Mwuoreturw  [Jcore RETURN
BACKFILL TYPE | ENEE [lrea GRaveL [MstousH fa)erour FAoricutrvgs  [-l]sanp
= —_ =|FE
z T E E ol|£|E
=
= 2 |'§_' A €8 SAMPLE DESCRIPTION
B| £ [S[2%(5|5 AND DRILLING NOTES Jre—
—_ w | =
T i - WELL [ o e
- 20 SILT, some o race clay, race sand, trace gravel (mainly volcanics), = I P e T T T e o
- . hard, low bo medium plastic, dark grey to brown, wet lo saluraled, silt
- 516 coniains some slity sand, and coarse sand layers{conlinued) ¥ I i N
—21 ] -l EE
515-E>< B 11 |
22 3 :Ij‘
& 514 ~150mm thick graved layer encountered ,,/j ] L] ] .‘
23 ] L
: 13- A 1A [
- f g
512 / B
25 1
- 511
1 IEE
a5 ]
510
a ]
E 17|30 :
[ 509—: -irace cobbles .:‘
28 ]
506
Q| e |
-2 ]
507 -
E:m AENES :::'§"::§:::i““i“'f““:' E“'a'":'?"'
[ E&”&%‘ gpl;:mimm:ta: LOGGED BY: HA COMPLETION DEPTH: 1533 m
¢ Crescen 7 3
a med? Prince George, BC V2N 2P ENTERED BY: SR COMPLETION DATE: 126101
(250) 564-3243 Page 3 of 16




CLIENT: City of Quesnel PROJECT: West Quesned Land Slability Study BOREHOLE NO: BH4
DRILLER: Gealech Drilling CQuesnel, BC PROJECT MO: KX04387
DRILL TYFEMETHOD: B-53 MOBILEMW CASING NORTHING: SBEOBEB EASTING: 531629 ELEVATION: 5364 m
SAMPLE TYPE I ruse [Anorecovery  [<Jsrutsroon  Ecres [[Mmuoreturn  [J]coRe RETURN
BACKFILL TYPE W ceronie [T]Pea GRAVEL [MstoucH fs]erout EAoricurmmes  [-sanp
=l 5 |B AHEE SAMPLE DESCRIPTION
& = <z|2[g|F AND DRILLING NOTES A ST ELOWSaD el A
= E o g 12|23 I
T eFOCRETFENpea e |
= i ©|5 WELL W 20 X0 a0
Sﬂﬁ— 19 | 10 -
5 ] GRAVEL (anguler fo subrounded), some sand, some sill, brace lo some |- ;
- - cobbles, vary dense, poorly graded, dark grey, saturaled, some sitand [~
- ] clay s2ams in gravel i
:31 7 :__
- 505-] B
F | IEIRE
% 1 =
i 504 5
33
5,;,3_: 2|3
: T D
34 ] \
B q 23 ﬂ /
er ] 7
z 10| = | e
o s
ul | = | = deiller reporied cabbly greund from 35.7m 1o 38.7m
g. _ 48 ]
E ]
2 W3
& 00
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= 1 Y| = | =
| T ]
S ]
l; 4
2 499
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el 10l & | 7
E K 496
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Ef 40 101 2 | e Pl
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E ed 9 L SO ENTERED BY: SR COMPLETION DATE: 12601
Prince George, BC V2N 2P9 - -
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CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE MO: BHA4

STRATIGRAPHIC KX04387-2001-8H-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S207

DRILLER: Geolech Dilling Quesnel, BC PROJECT NO: KX04387
DRILL TYPEMETHOD: B-53 MOBILEMHW CASING WORTHING: 58569868 EASTING: 531829 | ELEVATION: 5364 m
SAMPLE TYPE e [norecovery  Bdseursroon BHcras [MMmuorerury  [Jcore RETURN
BACKFILL TYPE W centonne [ ]rEn GRAVEL MstousH falerout FAoriLcuttives  []sanp
" ¥ o|E[E
=
= A EIAE SAMPLE DESCRIPTION
[ = =
i s &l3[2[5 AND DRILLING NOTES AP BLONST00 ) A
el i | W | =
ol i il [ WELL [ T
L 40 ! Z GRAVEL (angular lo subrounded), some sand, some sif, race Io same sendeanadaend renage
C :'! . cobbles, very dense, peorly graded, dark grey, saturzled, some silf and feessdrnabinadonalonadasals
- 4 5 405 clay seams in gravedcontinued) sperederesdraniraadenc|s ::
N 4 : < e
: : L 5 ] £ .-.-:.-. . 'E-
N i ] "E-" . .E..
—41 I:I.] 5 4 i B e e
- it | ¥ 1f]| @ | 2
N ™M 405
L wh gl §d 5
u AN .
C {1t 7
C42 L .
- LT ]
i 494
k= - I - H
C MM 3
C :g' - .
43 HMTLT -
u 1 & i
S F, 1 0 493-]
B ] =450kPa), low plastic,
» 1 ble
a4 11
492}
;
- 4 SILT AND CLAY, gravelly, soft to stiff [PP=25 o 200kPa), medum ix
C / i high plastiz, sleel gray o brown, saturalad 1o wet (possible full)
s ]
r n n|e
H 480—
47 -
i aa-: Hydrometer analysis=SILT 64%, CLAY 36%
- : 1
N . B Hydrometar Analysis=SILT B4%, CLAY 36%
48 -
: aig-]
- i IEARU
a9 3
- MEIE _
[ 487 Hydrometer anaylsis=SILT 48%, CLAY 35%
r ] Hydromeler Analysis=SILT 48%, CLAY 35%
[ 50 B T . 4|5 1l oty (R e D
ﬁ&? g EngmmﬂTal LOGGED BY: HA COMPLETION DEFTH: 1533 m
pie Crescen . ;
ameﬁ Prince Georga, BC V2N 2P9 ENTERED BY: 5R COMPLETION DATE: 12/6/01
(250} 584-3243 Page 5 of 16




CLIENT: City of Guesnel

PROJECT: West Quesnsd Land Stability Study

BOREHOLE NO: EH4

DRILLER: Geatech Drilling

Quesned, BC

PROJECT NO: KxDa30T

DRILL TYPEMETHOD: B-53 MOBILEHW CASING

NORTHING: SBEUBEE EASTING: 531829

ELEVATION: 5364 m

STRATIGRAPHIC KX04307-2001-BH-REVA.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT Sr2m7

SAMPLE TYPE W [Pvorecovery  [JsPuTseoon  E0RA [MMuoRreTuRN  [I[JCORE RETURN
BACKFILL TYPE [ EENEE [ ]PEA GRAVEL [MsLoueH flerou FAoruLcurmngs  f-]sano
= | E
- - ElEleo|2|E
E =
2 BH-HEE SAMPLE DESCRIPTION
AR EEEEE AND DRILLING NOTES ASTH RO
21 & |253]|8]|2 o
o L |- WELL T
NN Ty, -X-Ray Diffraction test at 40.68m DA ;
o 0y %oy 7 =
L 1’-:.,’-:. s | = |« ¥-Ray Diffracticn Test al 49.68m
C e ‘-" L B -Vibrating Wire Plezometer 4 al 45.6m
- P =t = R Started coring
L 3 /, / 2l
et [ v 3 Start Caring
: _lf-. _1.{-. - : 9 100 Con
E s \TUFF, altemaling coarse and e-gronedbeds___
- O . SI_LT_m_l:l'l;'Lﬁ'\"'_ruTF trace o some sand, trace gravel, hard, medium
N | e Ay 7 Io high plasfic, green from 50.1m 1o 82.6m
- : AN 141 -silty sand lanses with some gravel and soma clay clasts (roundad and
52 | rf/" l_-"r.r" n 40 |12 gravel size) :
B Nt . <possible sBckensides
5 fm T = T ] -150mm ihick =ity sand and gravel lense, some day clasls
: ! ‘f.f J :"f | 45‘1—': -250mm fhick silty sand and gravel lense, scme day clasis
- Fug = ey T -
UL SIEVE=G22%, 556%, F22%
Fas |3 v 31 4 SIEVE=G22%, S56%, F22% _
TS ) e e -150m thick silty sand and gféivel lerice,
N L :_"- :_”‘-:ﬁEB-:
r WA 3
% 2
C 1_.\-11_.\- 10— ™
=54 o1 e e -
E &N .
E P e ™ Fa = A
- ot 482
T TASHREY I (R 1E
N IR 3
[ e .: ‘-_? L ] thick silty sand &nd gravel lense, some clay clasls
z et i e
- PREIATS Prim | & ol
C R . -150mm thick sily sand and gravel lense, some clay clasls, Iraca lignite
N Rl . (<1%)
e e 3 - lickensides
= ..\, 4 \I ' . i e possible slickensi
& LY =
[ ™ = = -
1 1 | o
- ) \-"/ %, "'.r {480
= P ™= s = A B
N 3 1 "I/" I "{1 q
b L T :
57 [#= " /= 4 4
: "'|\I J',."\l i :
@ i LT d
L P ™ e ™
o Yot e i 44 | @
C o T R L T ]
B S T A T 3
[ zs R ]
E Erroxas i -passible shckensidas
C A -
- ¥ ‘/ 3 "". i
N i
- Ll e .
L i et I
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no R ] 45 | 40
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R i e R R =
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- LA ] . i
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STRATIGRAPHIC KX04307-2001-8H-REVAGP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT SR/07

CLIENT: City of Quesnel PROJECT: Wes! Quesnel Land Siabilty Study BOREHOLE NO: BH4

DRILLER: Geotech Driling Quesnel, BC PROJECT NO: KX04397

DRILL TYPEMETHOD: B-53 MOBILEHW CASING NORTHING: 5869868 EASTING: 531820 ELEVATION: 536.4 m

SAMPLE TYPE [ [INORECOVERY  [XJSPLTSPOON  [EjGRAB [MMuoRETURN  [J[JCORE RETURN
BACKFILL TYPE Weevove [Clreacrave,  [[MstousH _FJerour FAoriLcutTings [rijsano

SAMPLE DESCRIPTION
AND DRILLING NOTES ASTAOSDmA
.]'NE.LL. " S TOLRET PEN ) = 1

DEPTH (m)
STRATIGRAPHY
SAMPLE TYPE
SAMPLE NO
RECOVERY (%)
DRILL TIMES (min)

ELEVATION (m)

B0 | s v ] TUFF, aemaling coarse and fine-grained beds{continued)
I -possible slickensides

46 | 77

«B0mm thick siity sand and gravel kense, some clay clasis
-800mm thick silty sand and gravel lznse, some clay clasts

V= "~ T 415

L L
L=l
-
\
!
1
L
]
I

@

2 b . W |

-possible slickensides

W 5 4 474
ks : a7 | w -S00mm thick silty sand and grawel lanse, soma day cias

pag v s g v aslasowsa v ealos s pnanlsng

e
i

-
4
-
r™
%

/| -blak drill waler retum and soft driling condifions were reported from
B 64.9m to 65.8m, may indicale lignite layer

LN L L L B LN B L

LA

SRR L -300mm thick silly sand and gravel lense, some clay clasts

-possible slickansides from 65.7m to 66.8m

T
W
]

-
1
-
]

-
]
F-
= |
[ =]

Up 1o 1.5m of Aesian head encounlered during driling from G6.4m o
71.0m depth.

Up to 1.5m of Artesian head encountered during driling from 66.4m lo
71.0m depth.
Atterberg - LL=105%

\
6T F 1 & 0 e

-».
i
i
b
I
|
pidassssplsaesysapslear e als o yal

Ry
~
tu

Atarberg - LL=105%
-300mm thick silty sand and gravel lanse, soma clay clasls

=300mm thick s3ty sand &nd gravel lense, some clay clasls

b=
..-
?JIIEIIFI1$

£
!
]
£
!
£

! 1 "'/I| I "..-’.1 46T

-possible slickensides

I|II'|I|IIII‘IIIII
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E:;; & E"\émﬂmanﬂf LOGGED BY: HA COMPLETION DEPTH: 1533

ﬂ":H'E resce » g

amed? Prince George, BC V2N 2P9 ENTERED BY: SR COMPLETION DATE: 1206701
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CLIENT: City of Cuesnel PROJECT: Wesl Quesnel Land Stability Study BOREHOLE NO: BH4

STRATIGRAPHIC KX04397-2001-8H-REVI.GPY AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S/2/07

DRILLER: Geolech Driling Quesnel, BC PROJECT NO: KXD4397

DRILL TYPEMETHOD: B-53 MOBILEHW CASING NORTHING: 585868 EASTING: 531829 ELEVATION: 5364 m

SAMPLE TYPE Wruze [Anorecovery  [seutsroon EScRaB [muoreTuRN  [JJCORE RETURN
BACKFILL TYPE | EIENIE [JPea GRavEL Ms.ousH Falerout EAvri cuttives  [lsano

SAMPLE DESCRIPTION
AND DRILLING NOTES ASTIEOISHOTA

2
L
d
3
3
WELL
TUFF, allemaling coarse and fine-grained beds{conlinued) e et
53
-300mim thick silty sand and gravel lense, some clay clasts
M| 53
~500mm thick silty sand and gravel lense, some clay clasis
5 | B2
_._._,..-r"
. GE Ense, tract o avelleo B{:Ia]l:hm}
-nassible shckensidh
5
= thick sandy silt lense, trace graved, some clay clasts
=
__..-'"
-possibla shckensides
-2.7m silty sand and gravel lense, some clay clasts from 76 lo 76.7m
| =
58 | 10
58 |17

o g&w' LOGGED BY: HA COMPLETION DEPTH: 1533 m
am Prince George, BC V2N 2P ENTERED BY: SR COMPLETION DATE: 126001

[250) 564-3243 Page 8 of 16

DEPTH {m)
STRATIGRAPHY
SAMPLE NO
RECOVERY (%)
DRILL TRMES {min)

ELEVATION |:m]
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CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BH4

DRILLER: Geolech Driling

Cuasnel, BC

PROJECT MO KXD4397

DRILL TYPEMETHOD: B-53 MOBILEHW CASING

NORTHING: SBEDBEE EASTING: 531629

ELEVATION: 5364 m

STRATIGRAPHIC KX04387-2001-8H-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S2/07

SAMPLE TYPE

| QS

[Anorecovery  [X]spuTseoon

Ecras

[Mmuoreturw  [J]core RETURN

BACKFILL TYPE

!EENTDNITE

EPEA GRAVEL

[E_]ISI.OUEH @Gﬁrﬂr

DHLLCU’ITHI-ES @wu

DEFTH {m)
STRATIGRAPHY

SAMPLE TYPE

ELEVATION (m)

SAMPLE NO

RECOVERY (%)
DRILL TIMES {min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

A SPTH [BLOWSS00 mm| A
0 o ] a

20

L

2

;.
-

o
-

LI L LN NN L L L (NN LB N L

|
&5

o
=
—
=
Y

B
-

(LIS L JNL L L B L NN B LB BB LB N B
=

=
e
-
-

.
wn
=

F-
oh
(=21

..
o
(1]
]

102

g

&1

ppad e s aale s s ips sl s asisgalsis

e
IJII!IIJL$

i

31\ S| L ﬂ\

L -

~L

42

&

|lII|1Il1I.IIIIII'lIIIFIII'lI‘III!

449

;;E‘

i

-3
b
=i

paaaalea e s g sl pasasaal

=B00mm thick silty sand and gravel lanse, soma clay clasls
TUFF, alternating coerse and fine-grained beds(continged)

~100mm theck sty sand and gravel lanse, some clay clasls

-130mim thick s3ty sand and gravel lense, some day clasis

=Z20mm thick silty sand wgmuaﬂsa,mgw

-300mm silty sand and gravel kense, some clay dasls

SIEVE=G41%, 3400%, F15%
SIEVE=G41%, S40%, F19%
-possible slickensides

-800mm Lhick silty sand and gravel lanse, some clay clasts

-80mm thick =ity sand and graved lense, soma clay clasls

~150mm thick silty sand and gravel lense, some clay clasis

&0

WElL

W R e R 8 Ty

wele

-sn

5 . - B " .
mradesnndoandussabansbanasians fasaduaanfurs

[250) 564-3243

Earh & Ervironmenial
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Prince George, BC V2N 2P9

LOGGED BY: HA
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ETRATIGRAPHIC HX(4397-2001-BH-REVI.GR) AMEC-PG-MULTIWELL-DATATEMPLATE GDT 52407

CLIENT: City of Quesnel PROJECT: West Quasnel Land Stability Study BOREHOLE NO: BH4

DRILLER: Geotech Diling Quesnel, BC PROJECT NO: KX04397
DRILL TYPEMETHOD: B-53 MOBILEMHW CASING NORTHING: 5869868 EASTING: 531829 ELEVATION: 5364 m
SAMPLE TYPE [ [FNORECOVERY  [XJSPLITSPOON  EjoRaB Mwuorerwrn  [JJJCORE RETURN
BACKFILL TYPE Wlcenone [JPeacrave  [[[JstoucH FeJerour [Avrucutrines  [Jsano
> = - 5
| £ [ESg[glS|s
= = |8 u | & @ SAMPLE DESCRIPTION
& 'é' = 2 = E AND DRILLING NOTES ASTI @O A
s |d@ =|&| WELL | o *a s
N w TUFF, alemating coarse and ine-grainea beds(continued) SEOND R R R

i
-100mim thick silty sand and gravel lense, some clay clasts

-500emim thick silly sand and gravel lznse, some clay clasts

-50mm sandsione plece encounlered

I—l_l'llTllr1r|IrlIrl1ll
k] 4 5
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il B B Bl B
3 i i
E
T i
118
* SAMPLE TYPE
i
= 8

#

rd

-

e
ey
=

SAND AND GRAVEL TUFF, slity, soma day clasts
size), poory graded, brown from 92 6m 1o 124.7
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-

#
-
e
im
%]

\

~
-
-\Hn.
E
-
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-300rnm thick clayey silt lansa, trace sand
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- “TEerih & Envionmental LOGGED BY: HA COMPLETION DEPTH: 1533m
amed? S Opl -t ENTEREDEY: SR COMPLETION DATE: 1276101

Prince Ge , BC V2N 2P9
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CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stabiity Study

BOREHOLE NC: BH4

DRILLER: Geofech Dyiling

CQuesned, BC

PROJECT MO KXD4397

DRILL TYPEMETHOD: B-53 MOBILEMHW CASING

MORTHING: 5869868 EASTING: 531829

ELEVATION: 5364 m

SAMPLE TYPE e

[JNORECOVERY  DXISPLITSPOON  EJoRAB

BACKFILL TYPE Wl cenronne [7]PEA GRAVEL Mstouet E3)erour

[Mmuoreturn  [[JJcore RETURN

FAoriLcurmves  E-Xjsanp

ELEVATION (m)
SAMPLE TYPE
SAMPLE NO

DEFTH (m})
STRATIGRAPHY

RECOVERY (%)
DRILL TIMES {min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

A SPT W [ELOWSE00 men]
]

T
=
=
E
-
-
-
L

T2

TUFF, alternating coarsa and fine-grained beds(confinued)

-.\.
t

I

.

'

i

we [

&
&
-
i
P
=

-300mm thick clayey sill lense, trace sand

%8 -4 %50vrm thick clayey silt lensa, trace sand

&
-
4
-
.
Lad
TIJEIJIIJI

|||T|:||1||:|L||l||l|||||-l|ll|Illrl1lllllillllllll

=
&
-

STRATIGRAPHIC KX04357-3001-BH-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GOT 52107
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FrrrTerTg
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w
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1 1 1]
F e 1 % | 429

SIEVE=GZ2%, 566%, F12%
SIEVE=G22%, S66%, F12%

~300emim thick clayey silt lense, race sand
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EEEEE RN
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&
$rund
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-

TR W B s I
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WELL [, STt

Famefs
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e
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Gegedsdedlif

Earth & Environmental LOGGED BY: HA

COMPLETION DEPTH: 1533 m

3456 Opie Crescent .
Prince George, BC V2N 2P9 ENTERED BY: SR

COMPLETION DATE: 12601

(250) 564-3243
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T

STRATIGRAPHIC HX043597-2001-BH-AEVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GOT &

CLIENT: City of Quesngl

PROJECT: Wesl Quesnel Land Stability Study

BOREHOLE NO: BHY

DRILLER: Geolech Dyilfing

Cuesnel, BC

PROJECT NO: KX04387

DRILL TYPEMETHOD: B-53 MOBILEMHW CASING MORTHING: 5869868 EASTING: 531829

ELEVATION: 5364 m

SAMPLE TYPE e

[/Inorecovery  [seurseoon  Eoras

[MuoRreuRN  [JJCORE RETURN

BACKFILL TYPE Wleenione [Cleeacravel  [MstoueH Flerout

EAoRiLcutTings E2]sanD

E

ELEVATION {m)
SAMPLE NO
RECOVERY (%)
DRILL TIMES {min)

7
g
3

DEFTH (m}
| STRATIGRAFHY

SAMPLE DESCRIPTION
AND DRILLING NOTES

TUFF, altemating coarse and fine-grained beds{conlinuad)

F 1 "'.rl'1 426—

TTTFEATFETT
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-200mm thick clayey silt lensa, frace sand

" -450mm thick clayey silt lense, Jraca'ss
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119 1 % 1t

T
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-150emim hick possibla sandstona encounlered
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8 e - R B HE L

Earlh & Environmantal LOGGED BY: HA

COMPLETION DEPTH: 1533

3456 Opie Crescenl 3
Prince George, BC V2N 2P9 ENTERED BY: SR

COMPLETION DATE: 12601

(250) 564-3243
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CLIENT: City of Quesnel

PROJECT: West Cuzsnel Land Stabdity Study

BOREHOLE NC: BH4

DRILLER: Geobech Drilling

Cluesnel, BC

PROJECT NO: KX04387

STRATIGRAPHIC KX0M37-2001-BH-REVIGR) AMEC-FG-MULTIWELL-DATATEMPLATE.GOT 52007

DRILL TYPEMETHOD: B-53 MOBILEHW CASING MORTHING: 5869868 EASTING: 531820

ELEVATION: 5364 m

SAMPLE TYPE e

[ZNORECOVERY  DSPLTSPOON  EGRAB

[Mwmuoreturn  [M]core RETURN

BACKFILL TYPE [lseronne [Clreacraver  [stoueH FaJerout

FAoriLcutings  [-l]sanp

DEPTH (m)
STRATIGRAPHY
ELEVATION {m)
SAMPLE TYPE

SAMPLE NO

SAMPLE DESCRIPTION
AND DRILLING NOTES

& SFT N BLOVWSE00 ms)
1 .1 k| #

=]

£

f-
-

i

\
[§
i
~
I
1
1

-
by
™
=
=
1

&

2| RECOVERY (%)
DRILL TIMES {min)

TUFF, eflemating coarsa and fine-grained beds(conlinued)

-50mm diameler vesicular clast of tephra, brown cn inside, wealherad lo
a white on outside
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‘|
[y

-
-

L
-
?

l||||l||||ll|'llIllt:llllllllllr'lll'llIIITr|1'||F|

B

an

\EE .

i

CLRY-fine size parficles (il and dlay size), irace sand, trace
dium to high piastic, white

=

|l1|l|!l|II1I'||l1III

41

—

P

-
IItILI!ll?

ayers of cherl below 126.2m depth

1

e
(=]
(==}

]|

407

L LB R (LR B
llIllllll"lllllllrlilllltll

2

75

“RerlerBendenk ook dadiade
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el
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o
E
e
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i

amec”

Earth & Ervironmenial LOGGED BY: HA

COMPLETION DEPTH: 1533 m

3456 Opie Crescant _
Prince George, BC V2N 2P9 ENTERED BY: SR

COMPLETION DATE: 120601

(250) 564-3243
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CLIENT: City of Quesnal

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BH4

DRILLER: Geolech Driling

Cuesnel, BC

PROJECT NO: KX04397

DRILL TYPEMETHOD: B-53 MOBILE/HW CASING

NORTHING: 5859868 EASTING: 531829

ELEVATION: 5364 m

STRATIGRAPHIC KX04357-3001-BH-REVA.GP) AMEC-PG-MULTIWELL-DATATEMPLATE. GDT &2107

SAMPLE TYPE [ e [NORECOVERY  D{SPUTSPOON GRS [IMUDRETURN  [JJJCORE RETURN
BACKFILL TYPE MeenTonTE [:;]rEa eRAVEL [MsLouaH Ea]erout EAoriccuttives  [-Z]sano
e e — :._‘
e| E [E|E2|E|E
E - 2 (G4 8 @ SAMPLE DESCRIPTION
= =
& 'é = % =385 AND DRILLING NOTES A SPT W [BLOWS00 ) &
o | ol =l
- = = & N WELL w0 !ﬂ_;l: 4
730 ] SILT AND CLAY, finé 5ize particies (sil and clay size), Uace 5and, lrace [ .~ - . - R S N O
: 1 gravel, medium to high plastic, whita(continued) T AT i
e 406
] -increased clay content, high plastic, brown below 130.6m
131 ]
: : 1] 2
- 405
132 ]
- ===, A « | » CHERT with silicous sand seams
L En=n=n
o ([
7 === - Atlerbarg - LL=113%
a3 === ] PL=iT%
C === 4
- === 3
B ElI=lI=f 403
- li=li=l= J4f*
B ﬁlllﬁl]lﬁlll ] |-
C1M ==
F o i=n=n= 34
. e \VJ ILTSTONE, sil andgiay, i 52N, kace gravel, ace chert, well
- 135 )
" 1| =»
5 = _.._,,.#"
; w7
—136
: 400
- ! EAEE
137 i
; 399
s ] a8 | 95
- 9]
~139 ]
; 397
" ] 8 | 3
F 140 :
Eﬁllslg g:ﬂgl‘ﬂﬂﬂ'ﬂmﬂlal LOGGED BY: HA COMPLETION DEPTH: 1533 m
B LTesCa X .
am Prince George, BC V2N 2P9 ENTERED BY: SR COMPLETION DATE: 120601
(250) 564-3243 Page 14 of 16




CLIENT: Cily of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BH4

DRILLER: Geotech Drilling

Quesnel, BC

PROJECT NO: KX04307

DRILL TYPEMETHOD: B-53 MOBILEHW CASING

NORTHING: SBEOBGE EASTING: 531829

ELEVATION: 5364 m

||Jllllllrl|llll-llIIllll-l!lI!!I|'|rl'|Fl'lrllrllr'r!l!ll!"f""

STRATIGRAPHIC KXD4387-2001-BH-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT Sr207

v oo e v s v na b s n s agigilagesissusalssavaaiaalosispnnng

02

SAMPLE TYPE W [Morecovery  [spuTspoon  ESGRAB [MMuoreurn  [IJcoRE RETURN
BACKFILL TYPE | ENENE []pea cRaveL ([ sLousH falerour AoriLcurives  []san
= E E E =) = E
z g |85 3y E|S SAMPLE DESCRIPTION
& E |$[E|2|8|5 AND DRILLING NOTES
Z ZE| WELL
0 . SILTSTONE, sl and clay, Vace sand, §ce gravel, race chert well [ . 1"
’ bedded, whilejcontinusd) R e ot
-
141 ]
Jf| 0| 8
385
142
100
143
5

apssbaskachadhanadandnn

Earth & Environmenial LOGGEED BY: HA

COMPLETION DEPTH: 1533 m

3456 Opie Crescenl ENTEREDBY: SR

COMPLETION DATE: 12601

Prince George, BC V2N 2P9
[250) 564-3243

Page 15 of 16




STRATIGRAPHIC KX04387-2001-BH-REVIGP) AMEC.PG-MULTIWELL-DATATEMPLATE.GDT BINT

CLIENT: City of Quesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BH4
ORILLER: Geolech Driling Quesnel, BC PROJECT NO: EX(4397
DRILL TYPEMETHOD: B-53 MOBILEHW CASING NORTHING: 5BG3868 EASTING: 531829 | ELEVATION: 5364 m
SAMPLE TYPE W ruse [Anorecovery  [Jsputsroon [Berae ([[muorerurn  [M]core ReTumn
BACKFILL TYPE Weerone [T]rEA GRAVEL [Mstouct [alerour FAomcurivgs  []sano

= E = E ol E|E

=
= g 8§ |5 u & a SAMPLE DESCRIPTION
= [ = ]
i 'é < % 3|8|F AND DRILLING NOTES ASTU RO
e | =
e =& WELL @

NN ——— . SILTSTONE, 5it and clay, race sand, race gravel, ace cherl, wel ERR :
X . bedded, white(continued)
N
sol———— | Ik
—r
152 3
384
g 10| e | 12
153 |
: 33-]
: ] |_4—
154 1r
: 2
- 155 -
C 3 .
X 31 L

156 ]
: 30
157 :
319
158
376
159
E ]
E‘Eu E le.:. E E .!. ...E“. IE““E“"-:.HHI

R LOGGED BY: HA COMPLETION DEPTH: 153.3 m
pie Cresce v "
amep Prince George, BC V2N 298 ENTERED BY: SR COMPLETION DATE: 12/6/01
250) 564-32 Page 16 of 16




STRATIGRAFHIC KXD4397-2003 FUMPING WELLS-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S207

CLIENT: City of Quesnel PROJECT: Wesl Quesnel Land Stability Study BOREHOLE NO: BH4AB

-birgwi below 7_2m

51 -gilty sand Layers (2mm-30mm thick) a1 7.2m, 9.1m a
511
. =5fiff to dense balow 9.1m
1
509
&k )

HAND, ﬁmlunﬁl u fraca o t_g;négavﬂ ompact,

DRILLER: Geolach Diling Guesnel, BC PROJECT NO: KXD4397
DRILL TYPEMETHOD: SiveradolAir Rotary NORTHING: 5869782.79 EASTING: 532040.98 ELEVATION: 5198m
SAMPLE TYPE S [Avorecovery  [dsputspoon EScras [Mwuorerurn  [[lcore RETURN
BACKFILL TYPE [ EENORE [JrEA GRAVEL MstoueH Falerout FAoricutrves  []sanp
= E E E ol Z|E
=
T g ?_E-_' D& E SAMPLE DESCRIPTION
& z |S& % 3| F AND DRILLING NOTES
E w [ o E
SILT, some fine grained sand, Irace lo some day, irace 1o some gravel, S
51 soft, medium plasticily, olive brown, moist io wet ; {_
51 AR N 2.
517 o I )
5, o Jof ]
: 51 _ B BT
4 T ) SAND AND GRAVEL, irace sil, brown, maist bl K| KT
514 SILT AND CLAY, trace sand, Irace gravel, firm to siiff, medium plasiaty, |1 |-{ |- 2
grey, moltled akong fractured, moist : b3
51 2

ey,

Lol s on

ILT I}& iﬂw’%{maﬁlm plasticity, grey, moisl, lexiure along -

505 / o

] L.

o *

ms 1.1

502 SILT AND CLAY, some line grained black sand, &rm 1o sifl, medium b

plasticity, grey, moist

501

¥

500 g

e

489 | &

408

- -LIGNITE Layer (0.3m thick) between 22.2m and 22.5m ¥

.11

331 496 LIGMITE, wery waak, dark brown to black 'R

485 SILT AND CLAY, trace fine grained black sand, firm io sE, medium

plasticity, grey, maist

494 'F'

-no sard from 25.9m -

493 i::
492

49 ¥

mﬁ gpiﬁggmnqw LOGGED BY: §J COMPLETION DEPTH: 49.7 m
e w
a me Prince George, BC V2N 2P8 ENTERED BY: CD COMPLETION DATE: 7H7/03
[250) 564-3243 Page 1 of 2




STRATIGRAPHIC HX04357-2003,PUMPING WELLS-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE. GOT S/2/07

CLIENT: City of Quesnal PROJECT: Wesi Quesnel Land Stabilty Study BOREHOLE NO: BH4AB
DRILLER: Gaolech Dyiling Quesnel, BC PROJECT NO; KXD4397
DRILL TYPEMETHOD: SilveradoiAir Rolary NORTHING: 5859782.79 EASTING: 532040.98 ELEVATION: 519.8 m
SAMPLE TYPE e [Anorecovery  [Xspum sPoon =1 (Mwmuoretury  [[lcore ReTuRN
BACKFILL TYPE W=evonme [ TJFEA GRAVEL [Mstouen FalerouT Forcurmngs  [lsano
= —_— —— E
= E E E o|E£|E
=
E & é AE | a8 SAMPLE DESCRIPTION
i E = % 3 % k= AND DRILLING NOTES
pour | oy =t
% 3 gl - WELL
SILT AND CLAY, trace fine grained black sand, firm bo stiff, madiem y . ¥
48 plasticity, grey, malstjcontinued)
-LIGNITE layar (0.3 thick) from 30.5m lo 30.6m
488
487
4
]
484
i i [ 483 -deillar began adding waler balow 36.3m
VLIGNITE, very waak, dark brown fo black _
482 SILT AND CLAY, some fine grained black sand, firm ic s
plaslicity, grey, moist
48
4 LL]
&
417
4
&
474
473
472 | -LIGNITE layer {0.3m thick) batween 47.5m and 47.8m
| '; \_ : LI CLAY TUFF, trace to scme sand, densa, high plashicity, ghl green, moist [-." "
= = to wet
\.I .,.j \1 hf- -traca gravel from 48.8m
A -Fiazormater A sel between 48.8m and 49.4m, staic waler level
469 asured at 32.38m below grade (Ociober B, 2003)
End of Borohole 21 49.7m below grade due 1o braken drive shoo
468
467
466
465
464
463
462
461 i
450

Earih & Environmental [OGGED BY: - e
3456 Ople Crescent GGED BY: SJ COMPLETION DEPTH: 49.7 m

{250) 564-3243 Page 2 of 2




CLIENT: City of Quesnel PROJECT: West Quesnel Land Stabiity Study BOREHOLE NO: BHAC
DRILLER: Geolech Dyilling Quesnel, BC PROJECT NO: KX04397
DRILL TYPEMETHOD: Siveradaiiir Rotary MORTHING: 586578348 EASTING: 53204293 _ELE‘UAT]DN: 519.ﬂm_
SAMPLE TYPE e [AIvorecovery  PdJspuT spooN EHcras [[T]muo RETURN [[core RETURN
BACKFILL TYPE W sevronne [ ]Pea GRAVEL [ stoueH EajerouT FAoru currives  [Xsano
| E |Elle|E|E
E < E g > | v
= 2 & AElE SAMPLE DESCRIPTION
= =
AR EHEE AND DRILLING NOTES
e
5 @ HE |
SILT, some fine grained sand, frace 1o some clay, frace 1o some gravel,
519 sofl, olive brown, molst to wel (fill
51
517
516
515 = =
PREMFNELFRE SAND AND GRAVEL, frace silt, brown, maist
i Fiazometer 4C
o fer lovel observed at 5.1m on Oclober 8, 2003

SILT AND CLAY, trace sand, frace gravel, fimn 1o shilf, med|
grey, mottled along fraclures, moist
-beown below T.2m

n ~silly sand layers (2mm-30mm 7.2m, 9.0m Am
-5liff to dense below 9.1m
510
509
ety | IS )

D, fina to grained, trace a{t:_;r,adgmwr.wrmad.
| e T

512

e LT AND OLAY. i Jo sl medium pisticly, grey, moisl, e dlong
5 rphaus h
504 ]
503
. LIGNITE layer (0.3m thick) from 22.2m ko 22.5m ~
SILT AND CLAY, some fine grained black sand, frm 1o U, medium |
501 plasticily, grey, moist :
499
498 N
e -LIGNITE Layer (0.3m thick} from 22.2m and 22.5m
496 End of Borehale 23.5m below grade o
485
494
4933
40
491

STRATIGRAPHIC KX(4397-2003 PUMPING WELLS-REVA.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GOT 5207

Earth & Environmental LOGGED BY: SJ
3456 Opie Crescent 3 TN
ame& Princa George, BC V2N 2P9 ENTERED BY: CD COMPLETION DATE: EJP'D:-DH —

(250) 564-3243

COMPLETION DEPTH: 235m




CLIENT: City of Quesnel PROJECT: West Quasnel Land Stabilty Study BOREHOLE NO: BHS

DRILLER: Geotech Driling Quesnel, BC PROJECT NO: KX04397

DRILL TYPEMETHOD: B-53 MOBILEMHW CASING NORTHING: 5869940 EASTING: 531514 ELEVATION; 5569 m

SAMPLE TYPE W rues [JNORECOVERY  DQSPLTSPOON GRS [[TJmup RETURN [[]core RETURN
BACKFILL TYPE Wl sevonie [ Jpeacravel  [stovet Ermm FAoricuttivgs  []sanp

SAMPLE DESCRIPTION
AND DRILLING NOTES ATV BONSIImIA

WELL i ki el

DEPTH (m)
STRATIGRAPHY
ELEVATION (m)
SAMPLE TYPE
SAMPLE NO
RECOVERY (%)
DRILL TIMES (min)

ASPHALT

=

PP = Pockel Penlromater

'Waler level chserved at 0.05m dapth in Piazomaler BB on August 18,

| SAND AND GRAVEL, Irace sil, compack, poorly graded, brown {rozd fill) -, |
SILT, trace sand, race gravel, raca to some clay, 5ofl lo stiFf, low plastic, .| o] o feeese

brown, moist o wil (glaciolacusling deposiis) ot I 5 IR A

T
fen

dhrdaedsaangraden
Ak ¥ s & o=

H a a
e e R R B BN
T T ]
L
e R e e

'
fas
valan
e

spmadaadasinadin e

H
e
H

il

SAND, silty, some gravel, compact, poorly graded, brown

b
) o

(2]

R

[=r)
!lllrl||l||l1lllll

g

III.III!II'

n
b

L (L [N BB R LN L BN BN

lIllIl'liIIt

i
=

[4:]
o
a3

\

R
paaanalaseig
—
—

&

L LB B LR B LS R B R LR

-
[ 1]

Irlllllilll'lll

A

CLAY, silty, trace sand, raca to some gravel, very siiff, mediem 12 high
plastic, brown, wet

SIEVE=G21%, 544%, F35% -

SIEVE=G21%, S44%, F35% :-Z

Earth & Enviranmental LOGGED BY: HA EUF-FLEI'[W DEPTH: 459 m
3456 Ople Crescent

ameco Prince George, BC V2N 2P9 ENTERED BY: SR COMPLETION DATE: 1211801
(250} 564-3243 Page 1 of 5

STRATIGRAFHIC KX04397-2001-BH-REVA.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT 52707




CLIENT: City of Quesnel

PROJECT: Wesl Quesnel Land Stabiity Study

BOREHOLE NO: BHE

DRILLER: Geolech Dyiling

Quesnel, BC

PROJECT NO: KXD4397

DRILL TYPEMETHOD: B-53 MOBILEMHW CASING

MNORTHING: 5869940 EASTING: 531514

ELEVATION: 5569 m

SAMPLE TYPE

e

[#]mo Recovery

B<Jspum spoon

Emﬁﬁ

[[[]suo RETURN

[N]core RETURN

BACKFILL TYPE

[s=nonTE

[ JrEA GRAVEL [MstousH

Eﬁmmn

EAoriL cuttivgs

F]sanD

DEPTH (m)
ELEVATION (m)
SAMPLE TYPE
SAMPLE NO
RECOVERY (%)

DRILL TIMES {min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

& SFT N [ELOWS/00 me]
.1 1] 40

T
-
=

CLAY, ailly, Irace sand, Irace o some gravel, very ST, medium 10 high

plastic, brown, wel{continued)

-

o lisasg

15l
=

3

&

E

N\

Wil LA

"\\‘_‘H‘___._’/

SILT, clayey, very stfi (PP = 200 1o 450kFa), low plastic, brown, wel

(ghaciolacusting deposits)

i

Lissgaspsaliasgaaanalossnannnal
—
)

E:

STRATIGRAPHIC HX04387-2001-BH-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GOT S/207

|1|l|||||||l||l||l-llv-lrlr!I!IrFlI!1r!lr|1|llI!1|l||lllllllli'l|lllll'lll

1

LI B B B}

Tr7!

—

=1
ot
L=

i3

l1|l|rllll1IlIIlIIIIIIIII.IIIII.I'llllFlII'|

4
]

=
|

SILT AND CLAY, Irace sand, braca gravel, very stff (PP =350 to

450kPa), medium plastic, brown

SIEVE=534%, FiG%h
SIEVE=S34%, F66%h

-some gravel to gravelly from 18.6 o 21.6m

S

- R -
Tl
' H

p
g
i
i

qrafrriates

U
n.u?--
sipaa

WELL] o "m o o

Feakadeedadesdan
$ & B 8 &

QL
3
%

Earh & Enviranmanial

3456 Opie Crescent

Prince George, BC VZN 2P9
{250) 564-3243

LOGGED BY: HA

= Lk
COMPLETION

PTH: 459m

ENTERED BY: SR

COMPLETION DATE: 121801

Page 2 of &
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STRATIGRAPHIC KX04357-2001-8H-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMFLATE.GOT &

CLIENT: City of Quesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BHE
DRILLER: Geotech Drling Quesnel, BC FROJECT NO: KX0438T
DRILL TYPEMETHOD: B-53 MOBILEMHW CASING MORTHING: 5869340 EASTING: @14 ELEVATION: 5569 m
SAMPLE TYPE e [Aworecovery  [KJspurspoon  ESGRaAB [Mmuoreturn  [[]coRe RETURN
BACKFILL TYPE Wl sevrone [T]Pea GRAVEL [} srousH fa)crout EAoricurmnes  [-sanp
|z |=lele|elE
E =
= R EHEE SAMPLE DESCRIPTION
= = e
B E | =E2]|8|5 AND DRILLING NOTES ASFTN ELOWSX0 e
o & @ (2 Y = W ™ » 8
5 |=3°|2|8 WELL | w T i w
- 20 - SILT AND CLAY, trace sand, trace gravel, very s& (PP = 350 ko BB H ; sasalnnndennehans
C i A50kPa), madivm plashic, beown{condinned) ;
21 . o I I &
E 4 "7 ol Fr| e :
E <trace: 1o some sand and irace by some gravel below 21.6m -I-: -I',' -21', ,
: 535 A 1 it
22 | I S B8 4 I o e i
- - .:-_,,.{-} S [T -
B 5 w7 Ad . . H
. su— | 16 | 10 AL
—23 3 L=
C ] == =
L - 238
24 M | \ @—;}
o . i wmlammm wel |.
: = IEC 11} )
:_35 532 el K |EVE=GB%, 544%, Fdb%
F ] A SILT AND CLAY, Iraca to some sand, trace gravel, hand (PP = 300 1o
o 2 [ 450kPa), medium io high plastic, brown, wet
10| = |11
E 5311
an ]
B J0| 21 |10
- f|sod Q| 2 |2=
T eeses [TUFF, alarmaling coorse o0 e graned becs
C == AR B |
- Yty e . IWaler level observad at 27 m below ground surfaca in Slotied
- RS (Pleomeleron August 17,2002 _ _ _ _ _ _ _ _ _ _ _ _
o L' et 1 | SILT AND CLAY TUFF, very stiff, madium fo high plastic, shckensides
L W oy oy 5F 4 | 188 |throasghaid, brown and bluish gresn, wel from 27.0m bo 27.5m
—3B - =1 ] |-X-ray diffraction test at 27.4m
L E o e N |
S R Al PeRay Diffraction Testconducted __ __ __ ___ ___
- B M sl 1B SILT TUFF, clayey, irace to some sand, traca to some gravel, very stilfl o
- B I hand (PP = 300 o 450kPa), medium plasiic, brown and biuish green, wet
- Ve o' S sesd from 27 5m to 44.2m
Fag: [X 7l i -harder drilling below 28.0m, silty sand and gravel lenses, some clay
C PRI ] Iragments below 28.3m
In ! I 0t ] % | 150
b oy ey 9 ..
L '11-. '1!-. _..- -
- ot e ]
- a0 _!L\_:L\_‘ﬁg'lr_ X P e Ll Sl et Sl S Mt
5?5123 ?ngmnmr:wl LOGGED BY: HA COMPLETION DEFTH: 459 m
ple Crescen % 3
ameﬁ Prince George, BC V2N 2P9 ENTERED BY: SR COMPLETION DATE: 12118101
250) 564-3243 Page 3 of 5




CLIENT: City of Quesnel

PROJECT: West Quesne! Land Slabiiity Study

BOREHOLE NO: BHG

b
&
&

DRILLER: Geotech Driling CQuesnel, BC PROJECT NO: KX04357
DRILL TYPEMETHOD: B-53 MOBILEHW CASING NORTHING: 5BE0040 EASTING: 531514 ELEVATION: 556.9m
SAMPLE TYPE B use [Anorecovery  [<Jsrutsroon ESGRaB [Mmuorerurn  [J]core RETURN
BACKFILL TYPE W cenTonTE [Z]pea GRavEL [MstoueH fajarout PAoricutmings  [lsano
i x E E ol £ E
E
2 RHFEEE SAMPLE DESCRIPTION
& E |52 % 8|5 AND DRILLING NOTES
o [T} e ﬂﬂ‘—'
- 30 viaoway ] TUFF, altemaling coarse and fina-grained beds(contnued)
- ."!‘ ) o oM 3 a |
- NP L -
- Wy ]
C P el i
u | \I \i \J '"i 52&—_
=31 'II-‘I-. I'/.II., ) i3] 12
™ LY
'13... _.F... el
R aaR
s = ‘a_ b ‘-_
V= 0= 1] s2s
m [J ) w |10
S A -piece of cherl, marbly brawn
) e
Y 1|_'i|. q.-
11-_ lf.__ ii
1 e
L o s 54
. o 4
el R
L
g
! :/ ! "‘r 100
F . o . 4

b
o

i
=
5

i

1
R

k]

L E—— \ 8

lJrl|:l|l|||.||l||l||||l|l|||-4|||||-1rl1r|1|=l1llll|

s |sm

STRATIGRAPHIC HO(04397-2001-BH-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT 52807

&

-If"
-

LN
-

S

i
i

/
£
[,
2

SIEVE=G25%, 568%, FT%
SIEVE=G25%, S68%, FI's

SIEVE=5T%, Fa3%

'
£
-
3
L
-
w

-
-
L
—
(=]

SIEVE=5T%, F93%

Y
[)
]
i
1
pepssazgalessgssga st rgasgaalagaaaaaalas s nal o pa s eal e pasa sl naalsssaanres

LI LB LN LR R L L B

=
i
-
Fa
-
o
=
=]
1

j=1]

T T T P PRy e

rih & Envirenmental LOGGED BY: HA

COMPLETION DEPTH: 459m

3458 Opie Crescent -
Prince George, BC V2N 2P9 ENTEREDBY: SR

COMPLETION DATE: 121801

(250) 564-3243

Paga 4 of §




CLIENT: City of Quesnel

FROJECT: Wesl Quesnel Land Stabdity Study

BOREHOLE NO: BHE

DRILLER: Geolech Dyiling

Quesnel, BC

PROJECT NO: KX04397

DRILL TYPEMETHOD: B-53 MOBILEHW CASING

NORTHING: 5869940 EASTING: 531514

ELEVATION: 5562 m

M

RECCH, wjls — | —

EVE=G1%, 5T8%, F21%

| , dt’, Jrace 1o some sill, paody graded, whils, wel
%0 ted
IEVESG1%, , F21%

lIFIIIIII!I‘IIEIIEIII.JI:II.IJI.II

SAMPLE TYPE e [ZJNORECOVERY  [X|SPLTSPOON  [JGRAB ([MMmuoreturn  [[]cors RETURN
BACKFILL TYPE W senronme [:Z]PEA GRAVEL [MstoueH falerour PAoruLcutivgs  [l]sano
- =|E
= E 1=EHE
=8 >
z z |85 | & @ SAMPLE DESCRIPTION
.
AN H=HHE AND DRILLING NOTES e —
| o || =
L ol L WEL [ T
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CLIENT: City Of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE MO: BHT

DRILLER: Geolech Driling

Quesned, BC

PROJECT NO: KX04397

DRILL TYPEMETHOD: HC 2000 Coring

NORTHING: SBT0225.57 EASTING: 531788.95

ELEVATION: 5414 m

SAMPLE TYPE e
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STRATIGRAPHIC HX04397-2005. SIMP. BHI5-7-8-8-11-12-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GDT 5307

CLIENT: City Of Quesnal

PROJECT: Wes! Quesnel Land Stability Study

BOREHOLE MC: BHT

DRILLER: Geotech Driling

Cuesnal, BC

PROJECT NO: KX04307

DRILL TYPEMETHOD: HC 2000 Coring

NORTHING: 5B70225.57 EASTING: 53179895

ELEVATION: 5414 m
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CLIENT: City Of Quesnel

PROJECT: West Quesnal Land Stability Study

BOREHOLE MO: BHT

DRILLER: Geolech Dvilling

Quesnel, BC

PROJECT NO: KXD435T

DRILL TYPEMETHOD: HC 2000 Corng

NORTHING: 5870225.57 EASTING: 531798.95

ELEVATION: 5414 m

SAMPLE TYPE

e

[ZINo RecoveRY

Ddseutsroon  EHeras

[[T]muo RETURN

[[]core ReTURN

BACKFILL TYPE
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ELEVATION [m)

SAMPLE NO
RECOVERY (%)

DRILL TIMES (min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

STRATIGRAPHIC KXD4397-2005 SIMP.BHOD5-T-8-9-11-12-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT 52407
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-race sand-sized clasts from 26.4 m 0 263 m
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STRATIGRAPHIC KX04397-2005.5IMP BHOS-T-8-8-11-12-REVI.GFJ AMEC-PG-MULTIWELL-DATATEMFLATE.GDT Saar

CLIENT: City Of Quesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BH7

DRILLER: Geolech Drifing Quesnel, BC PROJECT NO: KXD4397

DRILL TYPEMETHOD: HC 2000 Coring NORTHING: 587022557 EASTING: 531788.95 ELEVATION: 5414 m

SAMPLE TYPE Wuee [Ino recovery spm SPOON Ersm [MMuoRreTURN  [JJCORE RETURN
BACKFILL TYPE e onne []ren GRAVEL [MstousH faerout DRILLCUTTINGS  [-i]sanD

SAMPLE DESCRIPTION FOCHETPEN P31
AND DRILLING NOTES
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CLIENT: City Of Quesnel

PROJECT: Wes! Quesnel Land Stabillty Shudy

BOREHOLE NC: BHT

DRILLER: Geolach Driling

Cuesnel, BC

PROJECT NO: KXD4387

DRILL TYPEMETHOD: HC 2000 Coring

NORTHING: SB70225.57 EASTING: 531798.95

ELEVATION: 5414 m

STRATIGRAPHIC HO(04397-2005.5IMP BHOS-7-8-8-11-12-REVI.GF) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT &307
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CLIENT: City Of Quesng

PROJECT: West Quesnel Land Stabillty Study

BOREHOLE NO: BHT

DRILLER: Geolach Drilng

Quesnel, BC

PROJECT NO; KXD4397

DRILL TYPEMETHOD: HC 2000 Coring

NORTHING: 5870:225.57 EASTING: 531798.95

ELEVATION: 414 m

STRATIGRAPHIC KX04337-2005.5IMP BHDS-7-6-8-11-12-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE. GOT 507
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CLIENT: City Of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BHY

DRILLER: Geotech Driling

Cuesnel, BC

FROJECT NO: KX043397

DRILL TYPEMETHOD: HC 2000 Coring

MNORTHING: SBT0225.57 EASTING: 531798.95

ELEVATION: 5414 m

SAMPLE TYPE [

[MoRecovery  DQsPUTSPOON  ESGRAB

[MMuDRETURN  [JJCORE RETURN

BACKFILL TYPE [ [ENGTE

[TJrEA GRAVEL (M sLoven fajerout

DRI.L CUTTINGS Ewn

DEPTH {m)

1 STRATIGRAPHY
ELEVATION (m)
SAMPLE TYPE

SAMPLE MO

SAMPLE DESCRIPTION
AND DRILLING NOTES

2 | RECOVERY (%)
DRILL TIMES {min)

2
Ll
-
-
-
-
i
]

4
1 4 | 481

TUFF, alternating coarse and fine-grained beds(continwed)

T6.3m

-s0me coarse gravel-sized clasts, race sand from B0.9 m 1o 61.2 m

EENENEEEE RN

L
!
|
~
I
S

49 | 121

2

-Irace gravel and sand-sized clasls from B1.2 mio 2.2 m

GZZm

LI I LN LN I R LN B B
b
!

2

w
i

|

w
'

w
!

]

b

!

]
i -.--.‘
.

=i
m

)
7

2
E
-
rd
-
i

oy %oy 47T
| IE

&

’|l|I.l|lllIl'|l1Il1tl|ilIIIII‘IIISII!LIlLl

g Wire Plezometer TB al 64.9m

i

i
.-', -
-

F
-

1

L A 14T

-Jin, smoaoth, nen-planar, 60o from core axds al 63.8 m
-sandy, trace crganics from 65.8 mio 66,3 m

SRR

l|!'|!l1I‘lIllIlI‘I'lI‘IItIII.IIIII.

-51-7 indicales displacement al 66.8 m

-zandy fraam 672 m to 67.8 m

-gravelly, trace sand-slzed clasts from 67.8m o 68.7 m

-
[

|
-
I

1
B
=
1

-~
¢
=
w3

rlr:lrl4:||llrlJlllIillll||||Fl||llrl1I-l'|l-lll1llll|lllllillll'lllIlllll

-
!I‘IJEIJIJJ.I:I"'

-race Io some sand-sized dasts from 687 m to 70.9m

70 ‘_“: N A

1 ]
-red, reacts with HCI, zone of localized calcile camentation from 61.8 m o

-zome sand and gravel-sizad clasts, trace organics from B6.9m o 67.2 m # R
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CLIENT: City Of Cuesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO. BHT

DRILLER: Geolach Driling

Cuesnal, BC

PROJECT MOx KXD4337

DRILL TYPEMETHOD: HC 2000 Coring

NORTHING: SB70225.57 EASTING: 531794.95

ELEVATION: 53414 m

SAMPLE TYPE

| QS

[norecovery  [XSPLTSPOON  EGRAB

[Mmuoreturn  [[]core RETURN

BACKFILL TYPE

[ ccnronme

[ ]Pen GRAVEL [T} sLousH falerour

_Porucurnes  [sano

DEPTH {m)
STRATIGRAPHY

ELEVATION (m)

:
:

SAMPLE NO

RECOVERY (%)

DRILL TIMES {min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

#POCHET PEN [#a) #
L) 200 300 400

FLASTIC  MC.  LowD
——

&
T
!

i
N

l||||l|||||l|l1|1|lI|!1!I1!l1l11!1IIII!

STRATIGRAPHIC KXD4397-2005 5IMP BHOS-T-6-9-11-12-REVI.GPJ AMEC-PG-MULTRWELL-DATATEMPLATE.GDT 5307
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-
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1 46T
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Ty
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& 5
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105

s

pad b s ilasaisaieiles g usuy

e LIRS 2

12

B

TUFF, alternating coarse and fine-grained beds(continued)

-some gravel and race sand-sized dasls fom T1.0mio T1.2m

CLAY TUFF, trace sand and gravel-sized clasts, stilf from 77.2m 1o
78.89m

2

|l-l|lI!lll|rll!llllll‘llillllllll'llll

End of Barehole at 78.9m
Driling mathod did not allow absarvation of water level

]

Earth & Environmenial

3456 Opie Crescent

Prince George, BC V2N 2P3
[250) 564-3243

LOGGED BY: HR

COMPLETION DEPTH: 788 m

ENTERED BY: CD

COMPLETION DATE: 712905
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CLIENT: City Of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: EHE

DRILLER: Geolach Driling

Quesneal, BC

PROJECT NO: KX04337

DRILL TYPEMETHOD: HC 2000 Coring

MORTHING: SBT0042.69 EASTING: 53216117

ELEVATION: 526.1m

SAMPLE TYPE | QUGS

[Anorecovery  [X]spuT sPooN EERAB

[Mmuorerurn  [[lcore RETURN

BACKFILL TYPE Weeronne

[T]Pen GRAVEL [MstousH =] erour

DHI.L CUTTINGS Es.mu

STRATIGRAPHIC KX04397-2005.5/MP.8H0S-7-8:9:11-12-REV3,GPJ AMEC-PG-MULTIVELL-DATATEMPLATE GOT Sam07

= E = % o] £ E.
£ 2 3 |F iy HE SAMPLE DESCRIPTION
(= = = =
AN E - HHE AND DRILLING NOTES .
L= = = % vi || =
5 v ~18 ] 1]
LD o 44578 SAND AND GRAVEL T
B - e :‘. e :1 r = note: from 0.0m 1o 14.4m, log based on air-ited cuttings from ODEX dril Pof o :
. [ N P :E rig .. i .. i
g R I — rmnfinng :
X (40| = e e ;
" MUTELEE ] B — O -
¥ T = Sttt TR s
S L —
S A o B — Pl
C B B = 1) T O S RS- S P R R
r P - —
L Rfadad B Pl
SR SRRR [
- e i, (L B = =, A
. g 5 : 1
- s 3.8 ] Breedees
L '4'i--;-:--i‘. ] E- :: g
: lirllril LIS ] : :- E E
—1 T Y g FOOFT TUTT SORE- TN PRS- PO
SR Tt e PR - - ] TR R Y N G Lo T R R | | 1 & & | & e e s Beosfredindinonsdons
L 5 / .................... 4 ...............
f=t P
Graaageaan H I-il lll:.;d ErvramEirag
; “arge cobbkes from 5.6 P g bl g
7 :il.i:- dranay e ;1..{..q-1 £aaaay
SAND, fire to medium grained, some gravel, chean " __________________
H LRL A" I L - "E' " v & r
SAND AND GRAVEL, some cobbles : : E
| S-S R PR - PP T PO P e
- -no cabbles from 8.1 1o 12.2m
ol Lo i o o o Erem s e itk

10 B S, I

COMPLETIOM DEPTH: 654 m

COMPLETICN DATE: 61505

Earth & Environmenlal LOGGEDEY. AT
3456 Ople Grescent :

ame& Prince George, BC V2N 2P9 ENTEREDBY: CD
(250) 564-3243
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CLIENT: City Of Quesnel

PROJECT: West Ouesnal Land Stability Study

BOREHOLE WO: BHE

"|1|1||i||J|l||l||l||IlFlIF|Ililll|‘ll

-Vibrating Wire Plezomotor 1310m
Vibrating Wire Plezometer B4 at 13.1m

DRILLER: Geotech Driling Quesnel, BC PROJECT NO: KX04397
DRILL TYPEMETHOD: HC 2000 Coring NORTHING: 587004269 EASTING: 532161.17 ELEVATION: 526.1m _
SAMPLE TYPE Wues [norecovery  Dsputsroon Eomas [[muoreTurn  [[]coRE RETURN
BACKFILL TYPE [senTonme [Jreacrave.  [MlsovcH Eslerout EAoriLcurings  fsano
e ; Elwlo|E|E
= E AFERE SAMPLE DESCRIPTION
| el e | =
& MECHEE AND DRILLING NOTES
e E © |z o=
oW w | [+ E
BT I Ll — SAND AND GRAVEL, some cobbles(conlinued)
N B e —
- . s ol
SRR R
- ot
r L it e g
SR SRR L
*- 4 ..: .-1: {' L
PUL g
LR
12 R |
P A
g R T
- e R e
11‘111
e
Ll b

W AT 512

. HEHT
5F L
| A 511 trace gravel, well rounded, cohesionless, non plassc, faint bedding,
éi [4ElE |- biusish groy to brownish grey from 15.0m 1o 17.5m

- JERIJEN ] e
E_ -i:-d:l 2 1
*- li‘l-l‘l-
=L JENJIE
3 HE
E‘L‘“" LT 51
St HEHE 3o
=L [T
L4 S 43
b L :..:. 4 0
27 BRI 508
5F  FHE E
or ...:...:
9 HEIE | |
b FLH L Arace dlay, si#f, low plastic, blus-grey from 17.9m 1o 18.0m
el l'i‘l SHLAH 1 e
a8 L 508 SAND AND SILT, fina grained, cohiesionless, non plaslic, bish grey 1o
e i T dark grey from 18.0m 1o 25.0m
g: B :p -:.
%-— JENJEN
=t HHHE 8|
el [HHE 1
gF 0 RHE 507
%‘: L 9 |18
gf o HE
oF IEREERE R

20 LRIt ; PR - -
g Earth & Environmental LOGGED BY; RT COMPLETION DEPTH: 654 m

3456 Opie Crescent - N DATE. BH05

3 Prince George, BC V2N 2P9 ENTERED BY: CD COMPLETIO
& 50 -3243 Page 2 of 7
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[Jlcore ReTURN

PROJECT NO: KX04307
ELEVATION: 526.1m

BOREHOLE NO: BHB

[JTMu RETURN

Ecras

NORTHING: 5870042.69 EASTING: 532161.17
[<)seur spoon

PROJECT: Wesl Quesnel Land Slabiity Study

Quasnel, BC

[7]mo Recovery

DRILL TYPEMETHOD: HC 2000 Coring
SAMPLE TYPE

CLIENT: City Of Quesnel
DRILLER: Geolach Dring

BACKFILL TYPE

Page 3 of T

COMPLETION DEPTH: 854 m
COMPLETION DATE: 61505

FAoruLcurnmnes  [lsamo

fa)erout

[T sLoueH
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3dAL 31AIVS
{w) NOLLYAT TS
wavous 2 T £
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STRATIGRAPHIC KX04397-2008.SIMP BHOS-7-8-8.11-12.REVI.GP) AMEC-PG-MULTWVELL-DATATEMPLATE GOT 5307

CLIENT: Cily Of Cuesnel

PROJECT: West Quesned Land Stability Study

BOREHOLE NO: BHE

DORILLER: Geotech Driling Quesnel, BC PROJECT NO: KXD4387
DRILL TYPEMETHOD: HC 2000 Cering NORTHING: 587004260 EASTING: 532161.17 ELEVATION: 526.1m
SAMPLE TYPE e [Anorecovery  [seutspoon  E5GRaB [[uuorerurn  [J]core RETURN
BACKFILL TYPE W scnTonne [-]PEA GRAVEL [ sLouaH [Falerour PAoriL cutrnes  [i]sano
== =] - =
= T E E o |E|E
=
=| & (&5 3(E|8 SAMPLE DESCRIPTION
— = = =
5| 5 |2[EE|5|5 AND DRILLING NOTES
w Lal E
= (I
S : [VTUFF. aiemaling coarse and fine-granedbeds___ _ _ _ _ _
= [\~ _.,’= 1 b |1 CLAY TUFF, some white sand-sized clasts, firm lo stff, gray from 30.2m
r LR N ] 1o 31.2m
- il -1‘;:—“ . -S18 indicates displacement at 30.5m lo 36 6m
-3 \"/ J :.-f ‘195'5 25 | 107 ~fractured from 30.9m o 31.2m
C fl" e B SAND AND SILT TUFF, fine grained, some iight grey gravel and sand- |
: st | sized clasts, mix of weak waathered clay rich and more resistant clasts /1.
- = S~ |1 ] \remi 31.2m 1o 31.4m Fi'
L AN . \gradestoclay wif st314m _ Ip.
ey Later I IERES CLAY TUFF. interbeds of fina sand and sit-sized clasts, firm o st grey
- VT LY ][] 1 Eght brown from 31,4m o 34 9m
E Ny - 4aint, reugh, stepped, 300 from core axis, al 32.2m
L [~ TV~ ] oint, rough, stepped, 450 from core axls, al 32.3m
C SR N -
L Y A -1
= '..F...'L_ .‘...\ r :
o A .
-.33 | > v N o 406
- _u’l" I,/n'rl" . ]
o B LR, ] & | 100
r -"h-.r A LY ]
C J ‘f 3, kq | |
B D PPVl | |
¥ o ‘/ K ‘x 13 =
r [~ T = T -
- ® iy i w1
i ARSI B -
L 1 .r," 1 1 e Bl o e e e e e e e S| i . g
F35 [ v s 4 270 0 uFF ngmmnandwhnumummash
I | S - |.gadestoclaynfiatds3m
E T R 1 CLAY TUFF, clay mairix wilh some sand and gravel szed dasis, dasts |
- [/~ T~ ] mix of weak waalherad ciay rich and more resistant Khologies from
L RN 9 35.3m o 36.Tm
i . W e ] -some whilz and nusty-coloured sand-sized clasts, firm o sUfl, grey from
=3 e ﬂ-ﬂ—_ 35.7m la 36.Tm
o o Wy N
= . -..’... T :
o o e i - 2 | a8
- L \_"« "_.." :
E bt 4 ~SAND TUFF. Gy mair, Bghl brown fom 36 Tmoar2m
ar o N
[~~~ 485 o
e I CLAY TUFF, igfitbrown from 37 2m o d1om
P = Fm ™ 4 =
A ] -gradas info some sand-sized clasls, blus-grey with rusty banding at
oy : v - 37.5m
& i o =
A ] i ERES
k] \! :f \I :/ 438_-.
[yt ]
SR ]
L T T E
[ Py = e =, 4 g
RN -firm bo s1if], massive, light brown to biue-grey from 38.7m to 40.2m
Y B i ol WAt 4 nole: fractured into rough and jagged surfaces
[ ‘. R ALY Rl
SR AN i
oy oy A
[ _‘.-"._ _‘i - 3 'Hﬁ
F e 2
N T 2
4 i bl = o= m xS Ssiisn
E:fj‘g gjﬂﬁmmfgfﬂl LOGGED BY: RT COMPLETION DEPTH: 654 m
& Crescen u 5
amep Prince G "BC V2N 2P9 ENTERED BY: CD COMPLETION DATE: 615105
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CLIENT: City Of Quesnal

PROJECT: Wes! Quesnel Land Stability Sludy

BOREHOLE NO: BHE

DRILLER: Geotech Driling

Quesnel, BC

PROJECT MO: KX04397

DRILL TYPEMETHOD: HC 2000 Coring

NORTHING: 587004260 EASTING: 532161.17

ELEVATION: 526.1m

SAMPLE TYPE

B oee [Anorecovery  [seumseoon Eemss

(Mmuoreurn  [[lcore RETURN

BACKFILL TYPE

W eenrone [7]reA GRAVEL MstousH _Falerou

umu CUTTINGS Esmn

DEPTH (m)
| sTRATIGRAPHY

ELEVATION {m)

E

SAMPLE NO

E
g
=
L5 ]

SAMPLE DESCRIPTION
AND DRILLING NOTES

RECOVERY (%)
DRILL TIMES {min)

=
£
-
#

I-IFI1[I1TI'II1l1|l'|ll=|=ll

B
fe]

T

~
I

1

b

STRATIGRAPHIC HKX04357-2005.5IMP BHOS-7-8-0-11-12-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S307
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{477

prieaseaal

TUFF, altemaling coarse and fine-grained beds(comtinuved)

=some while sand-sized clasts, firm bo stiff, light grey-brown with some
rusty coddalion from 40.2m lo 41.3m

-some axidized resty-caloured bands and clasts, well cemented,
massive from 41.3m lo 41.6m

) rusty oxidation from 41.6m to 41.7m

SAND TUFF, medium grained, clay matrix, green brown, moist from
41.7mto43.2m

fravel-sized clasks, firm lo stf, while-grey Lo green,
Hmom 44.7m 1o 46.2m

-race sand-sized clasis, firm to silf, white-grey lo Bue-green, moist from
46.2m Lo 4T7.7m

|ind, irreguiar, polished, sub planar, 45° from core axis at 47.0m

o e e e e e e e e

CLAY TUFF, trace send-sized clasis, firm bo stiff, while-grey o blue-
green, medst from 47 _%m lo 64.8m Mobe: ractured, sBekensided (11 joins
recarded), spaced 1.5m apart

3| =

|l1|l|l|l!|l1FIIFIII1II1I‘IIII

-soma white sand-sized ciasts, firm to iff, ight grey-brown witi some i

Earth & Environmental LOGGED BY: RT

COMPLETION DEFTH: 654 m

3456 Opie Crescent :
Prince George, BC V2N 2P8 ENTERED BY: CD

COMPLETION DATE: 815105

{250 5643243
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CLIENT: City Of Quesnel

PROJECT: Wesl Quesnel Land Stabilty Study

BOREHOLE NO: BHA

DRILLER: Geofech Dyilling

Quesnel, BC

PROJECT WO: KX04387

DRILL TYPEMETHOD: HC 2000 Coring

NORTHING: 5870042.60 EASTING: 532161.17

ELEVATION: 5261 m

SAMPLE TYPE

W e

[AInorecovery  [X]sPum spoou =[e2LE]

[T]muo RETURN

[)core RETURN

BACKFILL TYPE

eenTonme

[ JPEA GRAVEL Mstouex Fa)GROUT

mu CUTTINGS Esmn

E

ELEVATION {m)
SAMPLE NO

;
3

DEPTH (m)
| STRATIGRAPHY

SAMPLE DESCRIPTION
AND DRILLING NOTES

RECOVERY (%)
DRILL TIMES (min)
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=
ki

B

TUFF, eiemating coarse and fine-grained beds{conlinued)

i

i
&n

s lan4

-gomma gravel-sized oxddized while/red clasts, firn 1o 58, bhue-grey, moist ’
from 50_7m 1o 51.0m
-some white/black sand-sized clasts, blue-grey from 51.0m fo 52.0m

102

= 1o shiff, brown, moist from 52.0m to 52.2m

41

-frace sand-sized clasts, frm lo stif, grey-brown, moist iom 52.2m ko
33.0m

L)

by
&
-
-
-
-
F-
e |
L]

-
-
e
.
=
—

from 53.7m ko

.
i
N
poven o v aa b s pipilegapasiailssaspipaalossnasopalisusnnsny

r||||l|||||l|:||l|li|!i|l|r||r|||l||-|||||l||l||l!1'|'Fl1Flrr1I
T
\'h
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.
=
Cak

&
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!
-
]
~
!
-
=1
;i

43

o -highly cxidized orange-brown color fom 55.2m bo 56.7m

Zone)
-Vibrating Wire Plezometer 80 at 56.2m

r\ w oy 46T

-l {0 54ff, Bue-grey, modst from S8.2m o 59.7m

||i|l|||l||1|||||||-l|l||||-I|||-||I1rl1rllr
-
-
-
-

|!l|llllllI!Il1|lll|l1|1|!1|!1|ll|l||.lll!l

~some coddized clasls and bands, firm to SR, light brown bo green grey
from 59.7m to 61.2m

107 -irace sand-sized dasts, very sofi, high plasiic, brewn orange, wel (shear ii

STRATIGRAPHIC KX04397-2005 SIMP BHO5-T-8-9-11-12-REVLGP) AMEC-PG-MULTIWELL-DATATEMPLATE GDT 507
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STRATIGRAPHIC MOO04387-2005.5IMP BHDG-T-0-8.11.12-REVI.GP] AMEC-PG-MULTIWELL-DATATEMFLATE.GOT 5307

CLIENT: City Of Quesnel PROJECT: West Quesned Land Stability Study BOREHOLE NO: BHB
DRILLER: Geolech Driling Quesnel, BC PROJECT MNO: 1KXD4397
DRILL TYPEMETHOD: HC 2000 Coring NORTHING: SB70042.69 EASTING: 532161.17 “ELE'IMTm: 526.1 m_
SAMPLE TYPE | QR [Anorecovery  [<Jseutspoon E5eRes [[Mmuorerurn  [[]coRe RETURN
BACKFILL TYPE W ccvTone [ Jrea GRavEL (I} stousH falerout EApriLcutrnes  [rsanp
= E E E o|E|E
=
= & 5 & iy 3 i SAMPLE DESCRIPTION
= =
& = |2 El3|8|5 AND DRILLING NOTES
af
B @ HE ®|&
- B0 P A " 466 TUFF, allemaling coarse and fine-grained beds|continued)
F M e ™ Foa 4
F 5 ]
E [Jx0 ] R e |m
- e = = A ] -core breaks into polished, imegular surfzces 21 60.5m
[ RN .
= b LY by 5 b 9
m (eI i [ -51-8 indicates displacement al 61.0m
B : 1_: Y . -firm bo stiff, while-grey 1o blue-grey, moist from 61.2m bo 62 5m
E 3 4"/‘ r'r 1 1
3 : AR AL b 3]
B = 1 AR & |z
ik i A2ty d
B2 v a8 sl e
- S ]
| A |L_\ £ B
® Y B traca to some white and black sand-sized clasts, firm
- AN ] brown from 62.5m to 64.9m
53 P 4 -
- Vioat o)t ee
S SRR B | Py
- o 2 7
r . R, T .
: o _Ifl- _I.‘ s —
- Y b f g 4 1= \\
ol N S
- AR ]
I oy ey o
™ Fodey T,
L ]
L 4a | 1
. T T : | BT te ipsrdoelalred ool o ot lend e L e R R et ot A e
& Tt T m:sm.mmw wmmmmwm
R 461 |~ subangular, clasls mix of weak weathered clay rich and more resistant
- b =S =4 ] Ihologies, day makix from 64.8m o 65.4m :
. . End of Borehole al 65.4m i
r ] Driling method did not allow observalion of waler level
'_ﬁ dﬁu_: - - - - . -ﬁgu L] ol .
—67 415‘}—:
68 458
E“ 451

amec”

Earth & Environmenital LOGGED BY: RT

COMPLETION DEPTH: 654 m

3456 Ople Crescent

Prince George, BC V2N 2P9 ENTERED BY: CD

COMPLETIONM DATE: 815105

(250) 564-3243
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CLIENT: City Of Quesnel

PROJECT: Wes! Quesnel Land Stabifty Study

BOREHOLE NO: EHI

DRILLER: Geolech Driling

Quesnel, BC

PROJECT NO: KX04397

DRILL TYPEMETHOD: HC 2000 Coring

MORTHING: 5870120.36 EASTING: 531883.33

ELEVATION: 53.7Tm

SAMPLE TYPE Wuee

BACKFILL TYPE W s=nToNTE

[/Ino Recovery
[TJpEA GRAVEL

DJsPUTSPOON  ESjoRAs

[TT]muo RETURN

IEDRE RETURN

(MM stoveH EsJerout

EAoriLcutins  [-sano

DEPTH (m)
STRATIGRAPHY
ELEVATION [m)

SAMPLE TYPE
SAMPLE NOD
RECOVERY (%)
DRILL TIMES {min}

SAMPLE DESCRIPTION

AND DRILLING NOTES

& EFT W (ELOWS00 mm ) ik
i} ]

FEN
100 pat] L]
ME.

T
=

reunded gralm

[
=

&

4.5m

&

|5|.|||||||||1|J||1|Ijr|j|_l||l1|llllll1||1ll|l]tl]
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'|F|||||lllllll||III-tha‘I-lrrlIlllJIlill'lll
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o

STRATIGRAPHIC KX04307-2005, 5047 BHOS7-8:5-11+1-REVIGP AMEC-PG-MULTIWELL-DATATEMPLATE.GOT SR/0T

6.9mio 11.4m

g

i
RN PR AN N AN EE AN |

i

L

:

llIll!iIl'lII

10

EM’JD AND GRAVEL, with SILT AND CLAY intarbeds

| s s o S e R . S e o A T3 S, S N . e s,

I.bmmﬁmlﬂ.{kr!bﬂ.ﬂm

some oxidalion, cobble at end from 6.0m ta 6.9m
-fild logy indicabed saturabed soil (water table) al 6.2 m

SRIND, Gravelly, some Ta7, aca Cabibles, subangilr, grey-brown o~ 1-

A I i:lz}{}!?’b
o T i

3 14 i
H
""q:-.\-é--.-u-\.

#] |# : E
& B S R AL SELT AR Ll bl
4 |+ :
| 3 F  LLeT STt EY IORE: O PP |
:"1 |."1 E
‘ ‘ bl r ¥ 'E" * * i = r
o I :

e - - ‘;' - - -

3456 Opie Crescent

amec”

(250) 564-3243

Earh & Environmental
Prince George, BC VZN 2P3

LOGGED BY: HR

COMPLETION DEPTH: 93 m

ENTERED BY: CD

COMPLETION DATE: 627106
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CLIENT: City Of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BHS

DRILLER: Geotech Driling

Quesnel, BC

PROJECT Nt KX04357

DRILL TYPEMETHOD: HC 2000 Caring

NORTHING: 5870120.36 EASTING: 53188333

ELEVATION: 534.Tm

SAMPLE TYPE = [/NORECOVERY __ DXJSPUTSPOON  EGRAB [Mwworerurn  [J]CORE RETURN
BACKFILL TYPE lsevToNTE [ ]pEA GRAVEL [MDstoucH [alerout EAoruLcumins Fi]sano
= T E % ) A A SPT'N BLOWST00 o) &
| 2 |El5a|E|e SAMPLE DESCRIPTION : et
1Nk HHE AND DRILLING NOTES Pl il P
=1 =
I ] - WELL| 2" 2" 9 'w
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CLIENT: City Of CQuesngl

PROJECT: West Quesnel Land Stabilty Study

BOREHOLE NO: BHS

DRILLER: Geolach Driling

Cuesnel, BG

PROJECT NO: KX04397

DRILL TYPE'METHOD: HC 2000 Coring

NORTHING: SB70120.38 EASTING: 531883.33

ELEVATION: 534.7Tm

STRATIGRAPHIC KXD4397-2005.5/MP BHOS-7-8-5-11-12-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GOT &A/0T

SAMPLE TYPE | RIES [Anorecovery  [K]spuTspoon  ESGRAB [Mmuorerury  [[]coRe RETURN
BACKFILL TYPE | B [ ]reA GRAVEL EGES [alerour EApriLcutmings  [rljsano
= P - | E
= s E E ) E|E & ST (BLOWSA0 ron) ik
i g |& ol gD SAMPLE DESCRIPTION T e e
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C | . :
5 3 . :
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- ot 514 ORI o e e
W 1 ] CLAY, some sand, some fing to medium gravel, subrounded, very siiff,
21 Q) ] brown-grey
C By 0| 18|15
- 1 ]
C R ] M\-joink: grooved, polished, wavy, 30" from core axis at 21.5m
S et \TUFF, afematig coarse and fine-grainedbeds______ _ _
s LU CLAY TUFF, firm, contoriad bedding, blus-green, grey-beown and
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= Lyl L) . 21.5m o Z3.4m Mote: fractured from 21.5m 1o 33.6m {27 joints recorded)
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STRATIGRAPHIC KX04357-2005.5IMP_ AHDS-7-8-8-11-12-REV.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GOT 5207

CLIENT: City Of Quesnel PROJECT: Wesl Quesnel Land Stability Shudy BOREHOLE NO: BHI

DRILLER: Geolech Driling Quesnel, BC PROJECT NO: KX04387

DRILL TYPEMETHOD: HC 2000 Coring NORTHING: 587012036 EASTING: 531883.33 ELEVATION: 534.7 m

SAMPLE TYPE I ruee [FINORECOVERY  DXJSPLTSPOON  ESjGRAB IIUMUB RETURN [I]c:uﬂE RETURN
BACKFILL TYPE Wseonne []PeA GRaAVEL ESLDUGH Eem EADRILL cuTTINGS Esmn

£ SPT I [BLOWS00 rm) &

SAMPLE DESCRIPTION |0 & D 0
AND DRILLING NOTES o 20 w0 a0

PLASTIC  MC. LIOUID

L T arsarnst

DEPTH [m)
STRATIGRAPHY
ELEVATION m)

SAMPLE TYPE

H  SAMPLENO

& RECOVERY (%)
DRILL TIMES {min)
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STRATIGRAPHIC HX04397-2005 SIMP BHOS-7-8-8-11-12-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT 53407

CLIENT: City Of Quesnel PROJECT: West Quesnel Land Stabilty Study BOREHOLE NO: BHS
DRILLER: Geolech Diiling Quesnel, BC PROJECT NO: KX04397
DRILL TYPEMETHOD: HC 2000 Coring NORTHING: 5870120.35 EASTING: 53188333 ELEVATION: 534.7 m
SAMPLE TYPE [ TS [morecovery  [X]spuTsrooN  ESGRAB [Mmuoreturn [[[]core RETURN
BACKFILL TYPE W cenonTE [ Jren crave [ soucH Falerour FAoriLcurings 2] sano
= § E E‘ = g £ A SPTH [BLOWS00 mm) b
i 5 S GlulE g SAMPLE DESCRIPTION B 7 g T
o E = |g| % = M0 a0 M
AN HEE AND DRILLING NOTES o d
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Earth & Environmental LOGCEDBY. FR = T COMPLETION DEPTH: 683 m
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CLIENT: City Of Quesnal

PROJECT: Wes! Quesnel Land Slability Study

BOREHOLE NC: BHS

DRILLER: Geotech Driling

Quesngl, BC

PROJECT NO: KXD4397

STRATIGRAPHIC KXD4397-2005 5IMP BHO5-T-B-8-11-12-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S/07

DORILL TYPEMETHOD: HC 2000 Coring

NORTHING: 587012036 EASTING: 531883.33

ELEVATION: 534.Tm

SAMPLE TYPE

:TLBE

[Anorecovery  Dseutseoon  Eeres

[MoReTURN  [JJJCORE RETURN

BACKFILL TYPE

W eenonre

[Clrencraver  [MjstousH Falerour

FADRILL CUTTNGS  [rejsanp

DEPTH {m)

ELEVATION {m)
SAMPLE TYPE

| sTRATIGRAPHY

SAMPLE NO
RECOVERY (%)
DRILL TIMES {min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

A SFT N [ELOWSI00 mm) &
L] o] 30 &)
® POCHET PEN P #
L1 ] 400
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61.2m

nole: fractured (5 joints recorded) spaced 0.65m apart from 55.0m (o
58.3m

o 61.6m
note: fraciured (4 joints recorded) spaced 0.8m apan
-some sand Io sandy, trace fo some gravel-sized clasts from 50.5m to

TUFF, altemaling coarse and fine-grained beds(continued)
-Vlbrating Wire Piezomeler 8C at 50.1m

-some sand and gravel-sized clasts from 56.4m fo 55.7Tm

4

(250) 564-3243
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Prince George, BC V2N 2P8 ENTERED BY: CD

Earth & Environmenizl LOGGED BY: HR

COMPLETION DEPTH: 693 m

COMPLETION DATE: 627106
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CLIENT: City Of Quesnel

PROJECT: Was! Quesnel Land Stability Study

BOREHOLE NO: EH3

DRILLER: Geolech Driling

Chuesnel, BC

PROJECT NO: KxD4397

DRILL TYPEMETHOD: HC 2000 Coring

MORTHING: 587012036 EASTING: 531843.33

ELEVATION: 534.7 m

SAMPLE TYPE [

[7JNORECOVERY  [X|SPLTSPOON  ES3GRAB

[Mmuoreturn  [[]core RETURN

STRATIGRAPHIC HX043897-2005.5IMP BH05-T-8-8-11-12-REVI.GF) AMEC-PG-MULTIWELL-DATATEMPLATE.GOT 53147

BACKFILL TYPE W ccvTone [ Jren GRAVEL (M sLouweH Faerout EAoruLcurmves  [lsano
2= — — .-E-
= T E E 2 :;E;- E ASPTN [ELOWS0 o) &
.
= 2 S I5lulE &2 SAMPLE DESCRIPTION S
e = o = I R - B
1R EH: 8|% AND DRILLING NOTES e
L= w3 =
5 | 2|2
) g BT TN TUFF, alternating coarse and fina-grained beds{continued)
B F i ™ Fee ™ o :
L L B .
- LY LY o E
= P =]
: SN L g
- LY LY L -
=51 ‘ir..\"tx.."' 4 a
E L ) N
- J ‘.f J \/~ -
- " Py T -
L R ]
- o ARSIl | | Lessesossuminnrnmnaitany e iy s nes v o
- ; 2 el . 7 @ |10 SAND AND GRAVEL TUFF, fine lo coarse gravel, subangular 1o
-6z [\ f " £k ] | subrounded, ciay makix, stiff, green-blue from 61.8m to 61.9m
T Rt B \joint smooh, planar 40" from core axis atéism _ _ __ _ _ _
r F o e A ] CLAY TUFF, trace sand-sized clasts, firm to hard, green-biue from 61,
- : Al : LI e to67.5m Mate: highly fractured from 61.9m to 64.8m (11 join
C KU NR) Py 2 spaced 0.3m apart {shear zone)
o T " -some coarse gravel from 62.7m to 63.0m
C s e -
:_53 SR ]
: s=s0=1 Q| e |
- et 2! y
i P R T F | [
F e = =4 a
K SRR H——I
—G4 b T T N
C T el ] mrqlﬁ l
- o )
B % %
¥ r.._fllf ; 4 ] 4,51
- | ‘/ 1 1.-' -d'.l'D—_ from 64.5m 1o 65.2m
- ¥ Rl 4 - 4 =
85 K fz‘\. | e j'; -9 indicates displacement at 64.9m
] A N
# .F‘.. 4 1 J_,_,..--"'
S .
-\ ‘_\ 'I._ —
!l"l- .r"l- I_l' 4'59__
[ 10 52 |13
= A b =
- -1"”‘_1’“'.-;" ]
C L ]
= B e TR T .
e [V~ : viind :.,‘ m -sandy, soma gravel-sized clasts, siff from 65.4m 1o 66.6m
[ F.1 e 15 | app-]
R SOSRS et (B3
COF poadeade] 2
B T T N W 4
= e A o i1 .
- [ B TR 1 1 e e e e
B : \_: L] J s | s SAND AND GRAVEL TUFF, fina 1o coarse graved (2om clasts), clay
- e e 467 miri, s4iff from 67.5m 1o 66.3m
- L T il
—68 P ™l T N
- 7N .
- R bt b 1 T I e ——————————
- L, == AR s | e GLAY TUFF, trace sand-sized diasts, irace Organics and woody debris,
[ AN firm ko hard), green-blue from 68.3m to 69.3m
- oy noy 466
2 L% e ]
o IR LN ]
al SSR< | [EIE
- = ] End of Borehole al 60.3m
r 3 Drilling method did not allow cbeervation of water lavel
- 465
70 . A e U
m{‘ gplfﬂgm"mnf:w LOGGED BY: HR COMPLETION DEPTH: 693 m
e Crasce : ;
amep Prince George, BC V2N 2P9 ENTERED BY: CD COMPLETION DATE: B27/06
(250) 564-3243 Paga 7 of T




STRATIGRAPHIC KX04307-2005-8H05-10 AND 13-REVI.GPJ AMEC-PG-MULTIWELL.-DATATEMPLATE.GOT _S/A07

CLIENT: City of Cuesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BH10

DRILLER: Genlech Driling

CQuesnel, BC

PROJECT NG KX04307

DRILL TYPEMETHOD: HC2000 Coring

NORTHING: 5BE9655.38 EASTING: 531591.83

ELEVATION: 5448m

SAMPLE TYPE [ s [Anorecovery  [Jseurspoon  EGRaAB [[[muoreturn  [J]coRe RETURN
BACKFILL TYPE W cenronne [JPen cRAVEL [sLoueH falerour EAoriLcutings  [-ifsanp
= E E E'F_:‘ o £|E
£ = =|m
| 8 (&[S g 8 SAMPLE DESCRIPTION Jpr—
O = = = L s
A E AND DRILLING NOTES _m
——
i & gl 1 - WELL 2w w
- 0 y . CLAY, some fine lo coarse-grainad gravel, race sand, firm to st 4 1 18
N a medium plastic, massive, brown, trace oiganics, damp EIEIERE
5“_: -cobble, ignecus mafic, black, fine grained crystals rom 0.4m to 0.8m
1 :
:  IRRE
. 543
2 -
- 327 -sal, light orangish brown, mattled from 2.7m
. o IERE
. 541
LA ]
C e
: 1l 3
C 5407 [
= . LJ
; | IENES
: sie— §|_+"1
-E =t
N N -slough, very soft, very moist al 6.0m deplh
N ] <irace sand, trace fina grained gravel, soft ko fimm, high plastc, orange
X - o, damp from 6.1 ta T 2m
C o . O -cobble, vesicular basall, black from 6.3m 10 6.5m
= ; ;
! ] -some silt, same medium o coarse-grained gravel, stif, medum plastis, 14 |4 |4 L4
- ] orange brown, damp from T.2m to 10.2m o] b L.., ....
s 3 | 30 ] : :
. 537 KIEIERE : :
C 18l s | 11 -5ome silt, bace coarse-grained sand, medium plastic, fm, brown from  Fo| Bl Bo| Bl et de e nsdee s drand
- ] 7.8mio 102m REA : :
. . o [#] [#] [ A
» E :.- -7 _.- :.-u--{- :-:1 |: Fomefresdesna}
536 -cobble, vesicular basal from B.7m to 8.8m FIFIBIE P
' ; -cabble, vesicular basalt from 9.0m to .1 N 5 Y
] o |o] [#] ¥ :
b T 110 NN RN e S e S 5 ...................
i ~ .o L4 | H
535 | b B E- i
10 /A il ‘-_ “_‘ ‘_‘ .‘_' grase}eead ] -EI- STl EELE ]
4 -cobble, vesicular basell from 10.1m ko 10.2m A1k H
- ] smmnsmnmnegmnw}.madar.umlumg-wruwlnmn FAR TR T S S S
= . plastic, stiff, massiva, brown, damgp A1)

Q
3
%

Earth & Environmenial
3456 Opie Crescent
Prince George, BC V2N 2P9

(250) 564-3243

LOGGED BY: CD

COMPLETION DEPTH: 597 m

ENTERED BY: SRICD

COMPLETION DATE: 81406
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CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE MNO: BH10

Prince George, BC V2N 2P9
[250) 564-3243

DRILLER: Geotech Drling Quesnel, BC PROJECT NO; KX04397
DRILL TYPEMETHOD: HC2000 Coring MORTHING: 588065538 EASTING: 531591.83 ELEVATION: 5448 m_
SAMPLE TYPE W ruee [/Ivorecovery  [XJsputspoon  ESGRAB [[muoreury  [[]coRE RETURN
BACKFILL TYPE Wl s=ntone [ JrEa GRaveL [Mstouen Falerout PAoriccurmnes []sano
e T |Elulo|E|E
E =
: HEHEF SAMPLE DESCRIPTION
E
AR HEHEE AND DRILLING NOTES
o [ T HEIFE
w w |en [+ %
- 11 b LN SILT AND SAND (fine grained), trace clay, lrace 0 no gravel, low 1o non :
N . plastic, si¥f, massive, brown, damp/confinued) :
s 533_: Vibrating Wire Plezometer 10A at 11.6m
s 10| @ |12 i
S Sonsnnss: Ml SAND {fne grained), race sil, loose, massive, brown §
E % ] CLAY AND SILT, irace (o <cme fine gravel, very shil, medium plastc,
- J brown :
: M 0| = e :
—13 - £
: 531
14 : 1| 46
X 530 :
=15 ] :
* J 12 | 1434 F
- 1 \ D :
- 520 13r ) |
-._'IE : | |.||:Il|. --En-u
b 7 H H
S | IR i
sk ] : :
eF el 1= i
%-E'? - e
of
o 5271 -traca coarse gravel from 17.7m to 18.1m
=] T ]
E C 14| " 115 -soma ine grained gravel fram 18.1m to 18.4m : :
sE . § 2
Fr 2 : ]
EES : 5260 16 | 51 -cobble, vesicular basall at 18.7m depth
5‘_19 : -n;u ||;-r
= : .
| 8 s % 3
af va sl JR T VTUFF, allemaling coarse and fne-grainedbeds _ __ _ _ _ _ _ : :
L V= Ty = T8 CLAY TUFF, traca silt, trace sand, raca gravel, hard, high plastic, blue- : :
Fx= [. alrl ] grey. 1mm white inclusions of white and black grained malarial, damp : :
2r Bl B ] from 18.5m to 21.0m : :
=f L R 1 IRTRE -some carbonacaous matarial H i
af AN 7 -Vibrating Wire Piezometer 108 at 20.4m P B SRR SURE SN SECL IS PLR SO
E = =7 - 8110 Indicales displacement at 20.4m : :
g- 1 £y A | 524 i i
:-21 - % - = o T8l | | e em e e e e e e e e e e e e e e e o 4 Faasd ....}.. i ..E.... H
i feTiimoa] GRAVEL TUFF, silt and clay malriz, race sand, clasis mix of weak, i i
ar ol Gy g 3 subrounded, clay-rich gravel and resistant, subangular gravel, very :
g: -!,__"'—.,__"—l = IR dense io hard, blue-grey inner core, damp from 21.0m 1o 21.6m Ot O SO SN
- SRR 3 et I £
of s~ 1520 | | Fm—————————— e e B :
“'22 '..-"... .f.... _I &3 ‘-.'- . H H H H H 5 H H
g Earth & Environmental LOGGED BY: CD COMPLETION DEPTH: 597 m
g OO Caaenok ENTERED BY: SRICD COMPLETION DATE: 81406
[ ]
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CLIENT: City of Quesnal

PROJECT: West Quasned Land Stabity Study

BOREHOLE NO: BH10

DRILLER: Gealech Driling

Quesnel, BC

PROJECT NO: EX04397

ORILL TYPEMETHOD: HC2000 Coring

NORTHING: 5860655.38 EASTING: 531591.83

ELEVATION: 5448 m

STRATIGRAPHIC KN04397-2005-BHES-10 AND 13-REVIGPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT 52407

Prince George, BC V2N 2P9
(250) 564-3243

ENTERED BY: SRICD

COMPLETION DATE: 8M/06

SAMPLE TYPE Wuee [Anorecovery  [dsputsroon  Eeras [Mmuoreturn  [M]core RETURN
BACKFILL TYPE W cenronne [;]Pea cravEL [MstoucH Ea)erour EAoriL cutrivgs  [X]sanp
= =5
= = Z | >
2R HEE SAMPLE DESCRIPTION rooerrouye
= | &
% N EIEHEE AND DRILLING NOTES Al
= = 4 g wl & =
[¢] L E
| 22 ENE = CLAY TUFF, hard, high plastic, blug-grey Inner cora, damp from 21.6m o
" TR B 122.2m h
E kol C \TUFF, allemaling coarse and ine-grainod bedsfcontinued) _ _ _ _ j |
" s = =1 GRAVEL TUFF, fine grained diasis, scme sand, diay and il mainx, very [
T R L F dense 1o hard, buerey Innr core damg fom 22 2mloz2.9m _ __F.
=23 L% oA . 2| &0 CLAY TUFF, hard o very shiff, high plasfic, blue-grey inner core, damp, |~
K T i " some sand size clasts from 22.9m lo 26.7m
- 1 % a 47 .
B LY % . =
[ [ fem — z-."—l N
= k [} ) =
- P ,/ Bl -trace sand, soma fine grained gravel from 23.7m o 23 8m
=3 o N -highly fracturad from 23,8m to 24.8m
L b1t ]
z %oy %oy .
- . P "1
: L) 21 | 120
S DRNGION o1
=25 F o1 ! =
£ L ]
o '1!._ - ™ =
B S L ]
L L T T T =
- [ = ey — M -
C SR Ll
] LT T - 2 |12
E P e I =
: . | f‘f I f’ - .’r._._,..--""_
E N ou 2
F o 1 = 1
N ! A - ™
- \l\f\I \f‘lsm_-
27 [~ — = -l. .
C I .
LY h" L i
A A . LI .
SRR 14| 2 (™ .
L% v Y5 T CLAY TUFF, trace sand size clasts, hard, high plastic, massive, bue-grey [
Fom T T -4 Bl inner core, damp frem 27 6m to 29.7m
B F bt 3
I J'.._\- J'.._\'- 4 n
F oy e g e a -fractured into 50 mm blecks from 268.3m to 28.5m
Sl MR 0 - «dry, irace bo no sand, brown from 26.5m to 28 8m
- SRR L
nC I IR | [ R
- L B .
o oy %oy u
L P T _".- .
S FURKUR 1t GRAVEL TUFF. ine grained ciass, exvemaly woak, subioundad), soma
3] [/ e = - sand, some clay (matrix), trace sand-sized clasts, vary dense to hard,
E FYop b g e = blue-grey innar care, damp from 29.7m o 30.9m
B X0, Tl R =]
SR A B | | 4ess gravel, more sand, darker color from 30.4m lo 30.9m
[ 5 % } \_"51‘_-
. TR S L P a ["CLAY TUFF, Irace sand-sized clasts, hard, bigh plasii, blua—prey inaer |-
L |~ a_~a_1 core, damp from 30.9m 1o 31.7m
B G e - -some send, trace gravel from 31.2m fo 34.7m
L [ 1 %7 1 °F - | E T S I - P -
. oy %oy n
- e ™ e ™ o ] | I I T e e S ——
- LEeP R AT L SAND TUFF, medim grained, rounded to subrounded, Some clay
I VSRV B | | [\{malrs), 4 1o hard, bive-grey, darmp from 31 Tm i 318m ___ _
- i e CLAY TUFF, trace some sand clasls, hand, high plaséic, blue-grey inner
C En it core, damp from 31.9m 1o 36.2m
: Frisl? o W -irace sand, very sof, high plastic, blue-grey, wet from 32.5m o 32.6m
" S B T .
i - I U W 5 O W g G GE cEREC & M R
Earth & Environmental LOGGED BY: CD COMPLETION DEPTH: 58.7 m
ameﬁ 3456 Opie Crescenl
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STRATIGRAPHIC KX04397-2005-BH05-10 AND 13-REVILGPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S/307

CLIENT: City of Quesne|

PROJECT: West Quasne| Land Stability Study

BOREHOLE NO: BH10

DRILLER: Geolech Driling

Cuesnel, BC

PROJECT NO: KX04387

DRILL TYPEMETHOD: HC2000 Caring

NORTHING: 5869655.38 EASTING: 531591.83

ELEVATION: 5448 m

ELEVATION (m}
SAMPLE NO
RECOVERY (%)
DRILL TIMES {min)

DEPTH (m)
| STRATIGRAPHY

AND DRILLING NOTES

SAMPLE TYPE :TUE-E [FINoRecovery sr-*m spooN  EcRaB [[Mmuoreturn  [[]core RETURN
BACKFILL TYPE [ cenTonme [LJpeacrave  [[MstoueH f3]erour EAdorucurrves  [-sanp
SAMPLE DESCRIPTION

11514

-fracture 30° from cone auis, slickensided 30° off of dip angle, polishad,
wavy al 32.7Tm depth
TUFF, altemating coarse and fine-grained beds comlinued)

-lrace gravel-sized clasts, roundad, axiremely weak at 34.1m deplh

<fracture 30° from cose axis, slickensided paralal bo dip, no infill,
polished, wavy al 34, 6m depth

-race sand and graved-sized dasis from 35.6m to 35.7m

~tlay frachures inlo slickensided frachures, polished di
axis, slickensides paraliel in frachwe, wavy

1 UFF aks
| 207ram core axis, slickensides, parallel 1o dip, wavy, slepped, rough | |

i

SAND AN GRAVEL TUFF (subrounded, weak clasis), coarsens (1ess
Clay with depth), hard o very dense, massive, gray, bue-brown, damp
from 38.3m to 39.8m

e e el [

CLAY TUFF, frace 1o no sand, hand, high plastic, massive, blue-grey,
damg from 29.8m 1o 40.Bm

kr)

~TUFF breaks into fragments with faint slickensides from 40.0m io 40.2m
<race lo no sand-sized clasts from 40.2m 1o 40.4m

CLM'TUFF trar.amnusanu mmlnmgram aﬂemallngla.yetsal
clay and clay with irace 10 no sand and gravel, hard, medium (o high
plasiic, blue-grey, damp, massive from 40.9m o 42.1m

=

|0 dense, massive, blue-grey, damg from 42.1m to 42.8m
-goarse gravel, subrounded, extramely weak at 42.3m depth

damp from 42 8m o 44.5m

i
ko
-
|
-
|

— = b £ % £ b 2 “
w. Wl T TwA T TR TR T Ty T T Tane Tae Tae Tae Tae T T T W
i-l":h'f:rrr:.'p‘: -"-.‘“-l'-.“iﬂ“_:hjrr-:‘-.ll': #-H‘i-r'-.‘_ip‘:brﬂ'-: .ll'-.“‘-"-.“if:rp"-;.'.ur-:“.ll'_.\ifliﬂ"1
Tl Tl ol il Tl B ol I ol I ot T o I L ol ol B T AR T A
A - N 2 w [ =, s L LS [ S L N e # A LS # L *- L Ly
e S = e e e e e e el f e e T e e P e
[ Tl o I~ ol M ol o o e O ol "ol " L M~ L~ ol " Ml
&n
g £ & g g g 2 g
IIIIIII'|IIII'|l||lllll-|llllllIIIIII-I'|IIIIiIllII'|lIII-IlrIIIIIIIIIIIIIIIIIIIIIJIIIlI 8 b 1 81 iR lllllllllllllllll
* SAMPLE TYPE
\ "‘\ B = =
g \ \
s
L

-irace sand, lithe coarse gravel from 42.9em lo 43.3m

 sickensided frachures (5mm spacing), polished, dp (-
perpendicular dip, no infil from 38.2mlo384m ik

3456 Opie Crescent

amEﬁ Prince George, BC V2N 2P9
(250) 564-3243

Earth & Envircnmenial LOGGED BY: CD

COMPLETION DEPTH: 59.7m

ENTERED BY: SRICD

COMPLETION DATE: BMI06
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CLIENT: City of Quesnal PROJECT: West Quesnel Land Staldity Study BOREHOLE NO: BH10

STRATIGRAPHIC KX04357-2005-BH05-10 AND 13:-REVILGPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S/307

DRILLER: Geolech Dyilling Quesnel, BC PROJECT NO: KXD4397
DRILL TYPEMETHOD: HC2000 Coring NORTHING: 5859655.38 EASTING: 531591.83 ELEVATION: 5448 m
SAMPLE TYPE W ruee [Aworecovery  [Psrutsroon BB [Mmuoreturn  [H]core rReTURN
BACKFILL TYPE Wcermone [ JPeA GRAVEL [MstousH Ea)erout EAori curives  [sano
= I Elf|le|£|E
E e = o
£l & |gf5|5|e SAMPLE DESCRIPTION
= b w
E T E
& 2 = % 38|35 AND DRILLING NOTES
L 44 SINESNE B Bl R TUFF, allemaling coarse and fing-greined bads{conlinued)
- et 4 -slickensided fractwes, sickenzided parallal la dip §0%, polishad, wavy
: s Niomdddmiodddm _ ___ _ _
C o= = - GRAVEL TUFF {coaree, subrounded), some sand and some day
- AR AR A Lt {matsix), vary danse o hard, massive, blue-grey, damp 1o dry from 44.5m
45 | v v o a 10 46.6m
! Ciauindty -mare clay, clay with some sand and race gravel from 44.9m to 45.1m
C L ek ] A0 = [ws
[ L ey’ .
r \I ‘/ \I‘r"‘qgg_-
46 ‘;’l‘ ;1’: _,; 1 1
Al dNle |
: 1 _.I'!.L 1 J{' : _______________________
s s L0 I CLAY TUFF, race it, race 5and, hard, medium plastic, grey-piu
- e = fan = 4498
N gy Tyl - from 46.6m o 47 5m
= A .
E 7l E :
- s =1 7 -fraclure, polished, undutating, wavy, at 47.1m
- VA A
- r \_: LN .
- e k| |
—48 : 1._‘: 1) 1
- J ’.f.\i iy 1
r S A -
- ’I "/":H e ‘ .
I L 4“‘-_
n_dg Fog e M :
C Vit e 3
E o Raasiet JNel
r v ey 3
: .‘*"hf“l \:‘.tgs—'
C e 4 A i . ..--r"n" SAND TUFF, some silt, some clay, frace fine grained gravel, hard, very
50 i ‘f 1 \" 1 dense, masstva, blue-grey, damp from 48 8m lo 50.8m
. e B [itie 1o o echaskan, compact from 50.2m (o S0.8m
E L i ]
u oy %oy T E
- M e ™ e = il
O T e CTAY TUFF, 5o 53, 5306 1 00 530, had, Fgh pastic, massive,
O R A ® pouegrey damplody from So8mioStm ____ __ __ _
C LY FLER P " SAND TUFF, some clay, some silt {malrix), trace fine grained gravel,
- | R R 3 subroundad, very densa lo hard, massive, blua-grey, damp from 51.9m
- Y=o Al e i o 52.1m
E [ 7 e -som fine to medium-grained grave, subrounded at 51.6m depth
Sl DO I | -conde, vesodarbaset fom 2 mioS2m ___ ______|
B Rl SAND AND GRAVEL TUFF, (Zmm to 30mm B} clasts in fine grained
- S P ] matrix, well Hhified zone of localized calcils cementation, light brown
C R ) malrix, ~35% malrx, bacomes coarser down saquencs, clasis are mixof i
- AT T 482 a4 | @ |subanguilar feldspar and weak, subrounded, volcanic luff from 523mio | 5,
33 B B ] BRI ot s e e T e e [}
- - P N SAND TUFF, trace fines, fine to medium-gramnad gravel, casis rounded |
L ER L 7 1h:mi:angularma1ri:hshrmm.daytlms.bemmas high plastic when I
" N N ] Iground and wetied, ~65% makrix, minimal to no acid reaction from 52.7m | | *
N [ = "= T4 ki ba 53.3m 4
L 1 " C T W | T Dol e s o S s A s
Fi: Pt GRAVEL TUFF, some sand, irace day, sand (o coarse-grained gravel | i
D ] 1ﬁ=%.ﬁ;ﬁ%ﬁ;gﬂwﬁmmﬂrwmmammq X
- SRR ] god reaction from 33.3mle336m _ 3
o Rl . - 44 | % CLAY TUFF, blue-grey to Bght brown, some sand, iraca gravel, whan ™
7 el ] ground up &nd wetled becomes high plastic, massive competent matrix | -
e [P | T A S Y YRR
E‘;s'tg gjngrmmnr:m LOGGED BY: CD COMPLETION DEPTH: 587 m
e Cresce » :
ame Prince George, BC V2N 2P9 ENTERED BY: SRICD COMPLETION DATE: 84/06
{250) 564-3243 Page 5 of 6




CLIENT: City of Quesnel

PROJECT: West Quasnel Land Stabiity Study

BOREHOLE NO: BH10

DRILLER: Geatech Drilling

Quesnel, BC

PROJECT NO: E04357

DRILL TYPEMETHOD: HC2000 Caring

MORTHING: 5869655.38 EASTING: 531501.83

ELEVATION: 544.8 m

STRATIGRAPHIC KXD4307-2005-BH05-10 AND 13-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE. GDT S/07

SAMPLE TYPE Wl use [Anorecovery  [JsPurspoon  EeRras (Mmuoreturn  [[]core RETURN
BACKFILL TYPE W eevrone []reA GRAvEL [ sLouct [aJerour FAoruLcurimves  [sano
o= —_— —| &
el £ |z[2l5|a
= 3 |El5= 3E SAMPLE DESCRIPTION Jpe—
o = < |&@ = 100 20 EL
- HEE AND DRILLING NOTES _
& il ] Bl - 1
& = T
585 vy vy ] CLAY TUFF, brown, some o sandy and gravelly, matrix varies, from gn AT Lot : :
N Fof= = = ™ n compalent b crumbly, pearly sored, soma o no acid reaction from .
: PRt ad B ] 54.7m o 57.2m
- }__\_ }__‘- % 7 TUFF, altemaling coesse and Ene-grained beds (conlinuad)
. PAPAY LT
R | (T
- s -
C Bk e 3
. Fd E =
: SN 3
N by, T, {488
—57 i :1." :1' 1
[ A 1§ U D R 53N o Btk eyt MUKt it St S A Yy S P Gl e A PP
- [ Ry 9 CLAY TUFF, blus-groy, race Lo some medum to fine grained sand,
: Lo 8 Py I | | EH B damp 1o dry from 57.2m to 58.1m
- D T T T -some sand, some gravel, ckasts are roundad to subangular, 4
n [~ o~ — 4% from 57.6m o 57.8m
=58 F 1 Lo ir 1
r bl T T 4
L [P e T -
m AR 3
K Wy oy J
B I P e -
C oty 486
L RS B a | =
- AN : fr\
- BTN ]
. il e\ R ™ Y TUFF,
C 45— frix, 0% :
60 4 nd of I 2t A RS SO S-S S S
5 ] / mnhsmam ol waler lovel :
- 484 ,..--"""'/
61 3
483
62 0
482
63 . e
s 81
54 . ;
C 480
65 s
= 479 1 11118
B 5;5%1 gﬁE;Mnnmemal LOGGED BY: CD COMPLETION DEPTH: 50.7 m
am Prince Gemgc';sﬂcacl wl N 2Pg ENTERED BY: SRICD COMPLETION DATE: 8M/06
(250) 564-3243 Page 6 of 6




CLIENT: City Of CQuesnal

PROJECT: West Quesnel Land Stability Study

BOR!

EHOLE MO: BH11

DRILLER: Geotech Driling

Quesnel, BC

PROJECT NO: KXD4307

DRILL TYPEMETHOD: HC 2000 Coring

MORTHING: 5870360.16 EASTING: 532036.58

ELEVATION: 530.8m

SAMPLE TYPE e

[“Inorecovery  [XsPLIT sPOON Ecras

MwuoreruRN  [JICORE RETURN

BACKFILL TYPE W =evronne

[[Jreacraver  [[lstouc fS]erout

EAoriLcurives  [jsano

DEPTH (m)
STRATIGRAPHY
ELEVATION (m)
SAMPLE TYPE
SAMPLE NO
RECOVERY (%)

DRILL TIMES (min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

STRATIGRAPHIC KX04397-2005.5IMP BHOS-T-8-8-11-12-REVI.GFJ) AMEC-PG-MULTIWELL-DATATEMPLATE. GDT &7

:U‘ IJI‘"iJ,‘"‘.d-"
S [ —
C et =
N o i —
L LI | El —
r i R R =
L o  fpm—
L b =
|- = o p—
C hd ".‘." ¢ R —
- e oWy sl. o E T
- | L .
- = s o= .
B LI O | il
X PR RS B
H AL A A -
I R L
- CIERE OO | 5
= S ICERET R 7
: P I ") —
L. A .2 h—
- L T . —
B B it L I —
[ - A -4 =
—3 =
R
B —
- =
—
B =
- e
=
L i
- E—
=
: _._#'H_‘_,.r-—
—1 —
= !
o —
_5, gy EH__
L '.;-.'... " - -"'"F/
LI ] o
« Bt Pt e
I PR PR 2]
L] 4 .. 9
[ P oS -
] PR AR L

=

[=-]

| T -

w

[T T

LI L L L L LB B L |

10 [* .1 ey

SAND AND GRAVEL, cobibley, trace sill, compact o dense, well graded,
massive, brown, meoist

nole; very poos recavery while driling from Om to 14.3m, log based on
field obsenvations by driller and the limited samplas collaclad

z
-
;
-
z
H H .
g :
- i
H H H
PRI O I PP (N, (NG, 17 S
R :
PR i i
Py i
IIJ I‘IJJ‘II I.'|
R ;
H H H H
EF % i
s B i
IR T T e
H H 3 H
B F i
I i
SRR PR RPN, YRR (. e P
= H H
S 3 :
Sassdnesdranidroniuossdonsinsabeorile
P T Ao TR AT gy ey P i
= H H
i :
N H H
i
- ® L ‘E" 'E-" " + b
ORI SR W e

Earth & Environmeantal LOGGED BY: HR

EDWLE[I-JN DEPTH: 702 m

COMPLETION DATE: GM0/06

Page 1 of 8

3456 Ople Crescent -
amec” |EEsEa Bt ©
[250) 564-3243




CLIENT: City Of Quesnel

PROJECT: Wes! Quesnal Land Stabity Study

BOREHOLE NO: BH1

DRILLER: Geolech Driling

Quesnel, BC

PROJECT NO: KX04397

DRILL TYPEMETHOD: HC 2000 Cering

NORTHING: 5870360.18 EASTING: 532035.58

ELEVATION: 530.9m

STRATIGRAPHIC KX04357-2008. SIMP BHIS-T.8:8-11.12-AEVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE .GDT SAW07

SAMPLE TYPE I use [Anorecovery  [seuspoon  ESGRAB [Mmuoreurn  [W]coRE RETURN
BACKFILL TYPE Wcenonme [T]PEA GRAVEL MstoueH fa)erout EAorucurtives  Fi]sano
Elglo|E|E
=
AHEAE SAMPLE DESCRIPTION
< E % 3| F AND DRILLING NOTES
Tl =
| [ ﬂﬂ‘-‘
- = SAND, fine o medium grained, some gravel, soma fines, dense, brown,
B maist
. J |
o | 516 68 | / | GRAVEL, sandy, some clay, reunded clasis up lo 3em, red orange
C ] o] GRAVEL, some clay, subrounded clasts up fo 2em, orange brown
5 B RO E -no recovery, appraximabe contact
7 - i CLAY, some gravel, subangular clasls up bo 1.5cm, malst
1 % 515 .
L % ] <fiald log lists soil as saturated, {water table) near 16.0m
L i a
G NNEUNE | TUFF, allemaking coarse and fine-grained beds __ _ _ _ _ _ _ ;"
: == 3 ¥ CLAY TUFF, trace sand, trace organics, very sUif, greer-grey from 16.3m
- F 1 "‘f J "‘—' - fo 29.9m Mate: fractured (12 joinle recorded) spacad 1.1m apant
il T vary st to hard, green-blue from 16.9m to 28.0m
S PREDREY B 18
- T 1
o b (1 b -
: ".F._ il -'IJ .
o A 7 i -
18 \I ,,., \' .‘f 513—"
: '.{.., e _I.‘ -
- b" 1 S A 1
¥ L= 0=1 107
L o, b
- | 5 v w R :
SO SRR i
L LT S 9
L = TV Ty 3 -51-11 indicales displacement at 19:2m
C R -
L L b o . g |11
C Dt s
- 20 \I\f\l‘/\q”_ " .. * B B IS S T N G
Earth & Environmenial LOGGED BY: HR COMPLETION DEPTH: 702 m

3456 Ople Creseent

amed‘j9 Prince George, BC V2N 2P9
(250) 564-3243

ENTERED BY: CD

COMPLETION DATE: 6/10/06

Page 2 of 8




STRATIGRAPHIC KX04397-H005.5IMP BHDS.-T-8-8.11-12-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GOT S/am7

CLIENT: City Of Quesna

PROJECT: Wes! Cuesnel Land Stability Study

BOREHOLE NO: BH11

DRILLER: Geolech Driling

Cuesnel, BC

PROJECT MO: X397

DRILL TYPEMETHOD: HC 2000 Cering

NORTHING: 5870350.16 EASTING: 532036.58

ELEVATION: 530.9m

SAMPLE TYPE

[

[Ino Recovery

B spuir spoon Boass

[[JMuD RETURN

[IJcoRre RETURN

BACKFILL TYPE

WcenTonme

QPEA GRAVEL

Iﬂlsmum

Fa]erour

PADRILLCUTTINGS 2] sAND

DEPTH (m)
STRATIGRAPHY

ELEVATION (m)

;
&
-

SAMPLE NO

RECOVERY (%)
DRILL TIMES (min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

LIguD

B

(=]

&
-

Ilrl!l-lllllllllll-llh
-
L)

l|l-|||l1_l_|l1IFl|FllrlrlIr
J
]
b

25

L L

e LI i e e
[} L]
o L=r}
—r—
- ~
i
-

o

-
~
r

|
-
[}

-
-
-
C -
- \_'-
:

1510

M AN I AU A B NN O O T O O O (O O O O O T N O O O O O I O N T O O O O I I A 1

15

17

TUFF, alternaling coarse and fina-grained beds{comlinvead)

-trace to some fine lo medivm white sand-sized clasts, very siif o hard,
gresn-blue and brown from 28.0m lo 26.6Tm
-51-11 indicales displacement al 28.1m

7T [ g S e S U T ST S — i

=]

=

-
=

(250} 564-3243

"Earh & Environmental
3456 Opie Crescent
Prince George, BC V2N 2P3

LOGGED BY: HR

COMPLETION DEPTH: 702 m

ENTERED BY. CD

COMPLETION DATE: 61006

Page 3 of 8




STRATIGRAPHIC KXD4¥I7-2005.5IMP.BHO5-T-8-9-11-12-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT 53407

CLIENT: City Of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NC: BH11

DRILLER: Geolech Drifing

Quesnel, BC

PROJECT NO: KX04397

DRILL TYPEMETHOD: HC 2000 Coring

NORTHING: SB7T0360.16 EASTING: 532036.58

ELEVATION: 530.9m

SAMPLE TYPE

!TLIBE

EHD RECOVERY ESFI.IT SPOON EGRHB

[Mmuoreuan  [J)core RETURN

BACKFILL TYPE

Wecvionme [ JrenGrave.  [I[[JstoucH Felorour

[AoriLcuttings  [rsano

DEPTH (m)
| STRATIGRAPHY

SAMPLE TYPE
SAMPLE NO

ELEVATION (m) |
RECOVERY (%)

SAMPLE DESCRIPTION
AND DRILLING NOTES

DRILL TIMES (min)

e
r
1

r1FIIFI1llrllrllrl'lllIllTl11llrIFl'|FlIrITl1l

a5

LB L L

|
=
-

| AL A LB B L L R

rTfirrirnron
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Lasaspoioileo o pawalyassos el osssosnosloparaososlogsaansil

TSAND TUFF, gravelly from 29.9m fo 30.0m
1-joinl: smooth Lo rough, wavy, B0o fram core axds al 30.0m

hard, green-blue and brown from 30.0m 10 45.8m Note: fraclured (7
joints reconded) spaced 2.3m apart
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g
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-no sand from 31.2m fo 32.4m

13
ibrating Wire Plazometar 118 al 32.0m

48

llll'lll'lll'lllil‘llll

-raca sand-sized clasts from 32.4m to 36.8m

107

3
(1=
E

e | P

&

-

i
w
=

-spme sand and gravel-sized clasts, hard, brown from 36.8m fo 37.6m

1493
L

-na sand or graved from 37.6m lo43.1m
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0z

Earlh & Environmental LOGGED BY: HR

COMPLETION DEPTH: 702 m

3456 Ople Crescent :
Prince George, BC V2N 2P9 ENTERED BY: CD

COMPLETION DATE: 610N06

(250 564-3243
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STRATIGRAPHIC HX04397-2005.5IMP BHOS-7-8-0-11-12-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GDT &n7

CLIENT: City Of Quesnel PROJECT: West Quesnel Land Stabiity Study BOREHOLE NO: BH11

DRILLER: Geolech Drilling Cuesnel, BC PROJECT NO: KXD4397

DRILL TYPEMETHOD: HG 2000 Coring NORTHING: 5870360.16 EASTING: 532036.58 ELEVATION: 530.9m

SAMPLE TYPE [ I m RECOVERY Espmm =5 MDwuoReruRN  [JJCORE RETURN

BACKFILL TYPE WlsenTonte [Cpeacrave.  [[sousH Fjerout [AoRiLcutives [ajsan

SAMPLE DESCRIPTION
AND DRILLING NOTES

SAMPLE NO
RECOVERY (%)
DRILL TIMES {min)

DEPTH (m)
| STRATIGRAPHY

TUFF, alemaling coarse and fine-grained beds(comlinued)
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=
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-sandy grading lo gravelly, fine gravel-sized clasts, subangular io
subrounded, hard, grey-graen frem 45.0m o 45.3m
A -no-sand or gravel from 45.3m fo 45.6m

!l1il|'1|!I‘l1|'II'II!II!IIF!I'IF'II'I!'I'!'I"II'1I'I|-

SAND AND GRAVEL TUFF, some clay matrix, fine subrounded gravel-
sized clasls from 45.8m to 45.9m

A6 L T 1*‘155

B|® CLAY TUFF, ¥ace sand-sized clasls, very stif o hard, green-blue from
46.5m o 38.5m Mole: fractured (26 joints recerded) spaced 0.5m apar

2

-gravelly al 47 2m
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Earth & Environmental LOGGED BY: HR COMPLETION DEPTH: 70.2m

3456 Ople Crescent

ameCG Prince George, BC V2N 2P9 ENTERED BY: CD COMPLETION DATE: 610106
(250) 564-3243 Page 5 of B




STRATIGRAPHIC KX04397-2005.5IMP BHDS-7-8-9-11-12-REV3.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S/A07

CLIENT: City Of Quesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BH11

DRILLER: Geolech Duilling Quesnel, BC PROJECT NO: KXD43097

DRILL TYPEMETHOD: HC 2000 Coring NORTHING: S870360.16 EASTING: 532036.58 ELEVATION: 530.8 m

SAMPLE TYPE W uee [FMORecovERY  [XISPLTSPOON  E=jGRaAS M[MuoRETURN  [JJCORE RETURN

BACKFILL TYPE [ [Jeeacraver  [stoucH EJerout [AoRuLcurives []sanp

SAMPLE DESCRIPTION
AND DRILLING NOTES

SAMPLE NO
RECOVERY (%)
DRILL TIMES (min)

:
:
3

ELEVATION {m)

DEPTH (m)
| STRATIGRAPHY

TUFF, akemaling coarsa and fine-grained beds{conlinued]
Nibrating Wire Plezomelar 11C at 50.3m

=
#
-
#
-~

-some white sand and fine gravel clasts, from 50.9m o 51.1m

&n
=iy
w
!
-
4
-
1
2

ar | s

=5I-11 indicales displacement at 52.7Tm
38 | 100
-50ma whi 5l8, 53.3m o 53.Tm
-Eandy fo
|1
-Boma gand- 54_5m lo 54.6m

40 | 103

o

pa v oo s o v Nueasna s nalsoppasnysloonssnupuy

T
<
[
ok
=)
I
L]

lll||l||-||!-||r'||-l||I1rl1rlIFl1llFl|lllllll1I-
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C
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s
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-
e
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=
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41 | %00

B R R E R R R R

-seami sand-slzad clasts fram 57.9m ko 58.2m

=
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]
-
]
I
!
-
‘.h.
i
Lad

BB B W B S P 6 R

42 | 2

&5 AR

CLAY TUFF very stiff to hard, green-blue from 59.3m lo T0.2m Nobe:
ol Iractured (15 joints recorded) spaced 0.7m apar
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Lis s s s pailespaysgsalpsssssosalonsesyassliosipareslsspaasauns
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535%1 gp';:;“*mmrﬂl LOGGED BY: HR COMPLETION DEFTH. 702 m
amecG Prince George, BC V2N 2P9 ENTERED BY: CD GOMPLETION DATE: B/1006

(250) 564-3243 Page 6 of 8




CLIENT: City Of Quesnel

PROJECT: Wes! Quesnel Land Stabity Study

BOREHOLE MO: BH11

DRILLER: Geolech Dyiling

Quesnel, BC

PROJECT NO: KX04337

DRILL TYPEMETHOD: HC 2000 Caoring

WORTHING: 5870360.16 EASTING: 532036.58

ELEVATION: 530.9m

SAMPLE TYPE e

[Anorecovery  [XJseuiTsPooN =[T

(MMmuoreturn  [[core RETURN

BACKFILL TYPE W sevTonme

[7]PEA GRAVEL [Mstouet [a]erour

EAvai cutmnes  [lsano

SAMPLE NO
RECOVERY (%)

SAMPLE TYPE

DRILL TIMES (min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

DEPTH {m)
: L
STRATIGRAPHY

=
Fd ; Il."
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? ELEVATION (m)
O T O -
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-
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pas n g v o nl s snn v o by s e nulowsosngin
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TeTrT
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I SRR P

TUFF, altermating coarse and fine-grained beds(conlinued)

-sandy inferbad, Irace subrounded gravel-sized clasls from 60.7m to
61.0m

~sandy inerbad, trace subroundad gravel-sized clasts from 61.4m to
62.0m

drace sand-sized clasls from G2.0m o 62.7m

Jrace sand-sized clasls, trace organlcs from 65.2m fo 65.4m

~sandy interbad fram 66.1m 1o GE.4m

-sandy interbad from 66.8m fo 66.59m

~sandy interbed at 69.7m

STRATIGRAPHIC KM04357-3005. SIMPBHOS-T-8-5-11-12-REVA.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GOT ST

Earth & Environmantal LOGGED BY: HR

COMPLETION DEPTH: 70.2m

COMPLETION DATE: 610106

3456 Opie Crescent -
amep Prince George, BC V2N 2P8 ENTERED BY: CD
(250) 564-3243
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CLIENT: City Of Quesnal

PROJECT: West Quasnel Land Stabiity Study

BOREHOLE NO: BH11

DRILLER: Geotech Driling

Quesnel, BC

PROJECT NO: KXD4357

STRATIGRAPHIC KX04397-2005.5IMP.BHOS-T-8-58-11-12-REV3.GPJ) AMEC-PG-MULTIWELL-DATATEMPLATE. GDT 5307

DRILL TYPEMETHOD: HC 2000 Coning

NORTHING: 5870360016 EASTING: 532036.58

ELEVATION: 5309 m

SAMPLE TYPE [ QS [/INORECOVERY  DQSPUTSPOON  EjoRaB [Mmuoreturn  [M]core RETURN
BACKFILL TYPE [ cenrone [-7]PEa GRAVEL [Ms.out Fa]erou FAorwicurmngs  [7]sanp
= E E g 2 £ g.
E 2 |3 &l A SAMPLE DESCRIPTION
-4 IE o % F

AN HHE AND DRILLING NOTES N

o ——

= 5 LL m & ®m W
=N i | TUFF, allemaling coarse and fine-grained beds{conlinued) 00 B
- T End o Borehale at 70.2m : 5
N - Drilling methed did not allow obsenvation of waler level iR R Rl
:_.?1 qm_: " .-;nﬁ » -iE.- - ] =
:—?z 450~ i .; duicfifiing .
X 3 . P
e a1 \ D ,......, ....
- Lrmanfunnd ¥ l-"§'-~l demenf
75 L /
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7% a5

|_||||1||||||l||l1:l||lIIJIIIII

3
™
x

=
.-
o
La

452

pa g b s g p i sl sagieapalsossnusuan
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amec®

Earth & Environmenial LOGGEDBY: HR

COMPLETION DEPTH: 702 m

3456 Opie Crescenl

Prince George, BC V2N 2P9 ENTERED BY: CD

COMPLETION DATE: &10/06

(250) 564-3243

Page 8 of 8




CLIENT: City Of Guesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BH12
DRILLER: Geolech Driling Quesnel, BC PROJECT NO: KX04397
DRILL TYPEMETHOD: HC 2000 Coring NORTHING: 5870271.58 EASTING: 531620.09 __| ELEVATION: 5564 m
SAMPLE TYPE Wruee [Alvorecovery  [sputsPoon  ESGRAB [Mmuoreturn  [lcore RETURN
BACKFILL TYPE [l cenvone [ ]pea cRaveL (M stoueH Filerour FAoricurrnes  [-X]sanp
= = | =|E
= = Ellal|£|E
E
£l 3 |gfE|a|z|e SAMPLE DESCRIPTION
=
5l £ |2l|E|8|F AND DRILLING NOTES
=] é o= o | =
=1 | Ll =
0 i o | o
[T 172749 1 SAND AND GRAVEL, sity, compacl, well graded, subrounded panicies,
" g .'¢ A 2] gradas inlo SAND, sity, beown, molst 1o wet
" o, 0 L6, 7| 556
B [ T4 T e -
B Fl -,lr-r;.. =
. et : 1 n
._1 i !1-4-' . ]
- E I . .
E [t s
¥ 1t
- SRR B 1141
BTN ke o = 0
- iTd-%e 1 S 4 |3
: k| IRRES
: //II:‘F
i ] SILT AND SAND, fne grained, trace.gra 10 yerydénse, mokst, | || [t
: 14| 3 | = brown
B R ..-l"""&—\
-4 i
F H—
| =10 D
- ] AND, [ine grainea, some S, some Mierbeds of medum SAND, trace
E:_ﬁ 5 EL"B/;/ h;_anagﬂmmsmusumpmmambrmmmm
g -t
=
E . 7|56
& a
E‘E 4l e |
2f E
af ]
o 8 | 1R ks
7 ]
= g N
af =l IR
=4 =
2E .
ﬁ C s ] -figdd lng indicales saturaled soil (possibie waler labla) al 7.8 m
2k .
gk s | "
af ]
gk ]
.p'!__ -
&’ :
r ,_ 12| M
&f 547
i | I
E-m ________ N 5 bl 3 ey BB R X N
: E‘agi{l gplfngmmmntﬂi LOGGED BY: HRICD COMPLETION DEPTH: 70.2 m
E 2 Lrascn 2 3
g amed? Prince George, BC V2N 2P9 ENTERED BY: CD COMPLETION DATE: 6722106
& (250) 564-3243 Pags 1 of B




STRATIGRAPHIC HX04307-2005.5IMP. BH0S-T-8-0-11-12-REVA.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GDT S207

CLIENT: City Of Quesnal PROJECT: West Quesnel Land Stabiity Sludy BOREHOLE MO: BH12
DRILLER: Geolzch Driling Quesnel, BC PROJECT NO: KX04397
DRILL TYPEMETHOD: HC 2000 Coring MORTHING: 5870271.58 EASTING: 531620.00 ELEVATION: 556.4 m
SAMPLE TYPE e [norecovery  PdJsputsroon EScRas ([Mmuoreturn  [M]coRre RETURN
BACKFILL TYPE W cerone [7]Pea cRAVEL [MstoueH Fa)erout FAoriLcurmivgs  []sanp
L =|E
s| & |5[Ee|E|E
= g |8 i ul§ |4 SAMPLE DESCRIPTION | eRonETRENMNe
= = = L4 18
AL AND DRILLING NOTES 0 _m_m s
|7 @ |» = |z ——
[=] H 4 ®
ELE PRt SAND, fine grained, scme s, some inlerbeds of medium SAND, Irace WO
B - - #Hilo silt and SILT AND SAMD, compact o dense, brown, maist b H i
: e 546 wal{continued)
Q| 15 | 1oz T
:-1_1 :.. : TELetel i ..?. i & & .E. ey Baan o N
- . 3 -some gravel la gravelly from 11.1m ARMAE
- - S5l 6 | @ A -
-k ; e -no recovery from 11.7 1o 12.0m
12 p g
S Bl IEAE: :
- E P from 12.5m ko 14.0m ..
-k ) =] e i
Fis [ :
L} 543 §
- | IR :
| | =N |
=14 | ’
e - - 21{% [\ :
X AR A E . £ill &1 sand malrix, subrounded o subangular, well graded
T R 2 2 . EL"‘Q / mﬁm sized clasts, dense, damp .
; : = ;
N #1 24
1B R
16 ] t
: 3 SAND, madium gralned, some silt, some gravel, dense o compact,
- i MF: A b brown, moist 1o wet | -
- T ] SAND AND GRAVEL, well graded, rounded o angular, trace tosame &, | 111 141 ¢
# A A JRl =] o Lo, wet el
Ly e e 1 -na recovery from 16.5m Lo 18.0m :
T T o :
S A e Lo | | P :
L SRR R MELELE :
A AT . ELELE :
TP R I | | 1 TH 1] T O O O SO SO SO0 S
b DO Vibrating Wire Plezometer 124 at 18.0m v dH
. ] - recovery from 18.2m to 20.7m AL
A, W LA = ::I.:_ Vel
E i 1”‘3 ‘..."' b . =0 i‘:-_-'. | 10 ] .Il
- LI L | 4 :F AEREN
=19 V.. N oA FLEL
- A S w1
K " e e 53T e I G 1 [ TS N S N S S
E P el ] "l' 1k {~--:4};?.§..;-
" PR 0 - r‘:-_'—.r r r :
R R - 4 S ! i | T R T
5“315"2 Spﬁl!ﬂgmmﬂ':m LOGGED BY: HR/CD COMPLETION DEPTH: 70.2 m
rescan . 3
a me dﬁ Price Getegs, G V2N 2P8 ENTERED BY: CO COMPLETION DATE: 6122106
(250) 554-3243 Page 2 ol B




CLIENT: City Of Quesnel

PROJECT: West Quasnel Land Stability Study

BOREHOLE NO: BH12

DRILLER: Geotech Driling

Quesnel, BC

PROJECT NO: KXD4397

ORILL TYPEMETHOD: HC 2000 Coring

NORTHING: SB70271.58 EASTING: 531620.09

ELEVATION: 556.4 m

b
A
-
£y
i

SAMPLE TYPE [ s [NORECOVERY  [X|SPLTSPOON  E3GRAB (Mmoreturn  []coRe RETURN
BACKFILL TYPE lcnTonTe [Clreacraver  [MMsous [alerour EAoriL cutrngs  [-ljsanp
= E |Elwo|E|E
£l 3 |z[2|z|e SAMPLE DESCRIPTION
E &5 2 - i £ # POCKET PEN (P43 #
& s |2|E2|8]5 AND DRILLING NOTES PP e~
= & % AR

o i e |2

F30 (1 74 %21 T SAND AND GRAVEL, well graded, rounded o anguar, 1race 1o some o,

C PR browm, wel feovilinued)

L TR PR T 1

- A IO B

F [T a7 GRAVEL AND SAND, some sit, rounded 1o subangular, well graded up

= e [j:] fo T mm clasts, compact o densa, with some interbeds of GRAVEL,

- AEREE. S B loose, washed and inferbeds of SAND frace o some silt, dense, malst io

L s g o= wel, brown

[ € o4 -4 1535

r Fh Bt B

F o ¢

__22 PR R S

I 1.".-‘-‘.-" -I-

N A [

: T -SAND, seame gravel, some clay grading o SAND, dlayey, ,

N e moaist, greyish brown at 22.4 m

[ g it

fag, [LoCh- 2 Vibrating Wire Plezometer 12

N - Bt N B

T OO

: .ll'.lll-lil.-dﬁ

oy %oy 1531

108

103

528
- 106

07

-
£
&
g e iy b s o s asle s iy s o leasav s sl vou ool ssassopasbaysoysosalyssssiuislopasuovpaligsaspagilyag

r!arl1:1r|1r!
T T T —
S
<

from 25.3 1o 45.2m
Mote: ractured between 25.3m and 51_3m with average joints (51
recorded) spaced 0.35m fo 0.40m apar

<Vibrating Wire Piezomefer 12C at 26.5m

-sandy, hard from 28,2m o 28.5m

STRATIGRAPHIC KX04357-2005 SIMP BHOS-T-8-9-11-12-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S07

COMPLETION DEPTH: 702 m

ENTERED BY: CD

COMPLETION DATE: 62208

Earh & Environmental LOGGED BY: HRICD
3456 Ople Crescent
a Prince George, BC V2N 2P9
S0 564-3243

Page 3 of 8




STRATIGRAPHIC KX04307-2005.5IMP.AHDS-T-8-8-11-12-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT Si7

CLIENT: Cily Of Quesnel

PROJECT: West Quesnel Land Stabilty Study

BOREHOLE NO: BH12

DRILLER: Geolech Driling

Quesned, BC

PROJECT NO: KX04397

DRILL TYPEMETHOD: HC 2000 Coring

NORTHING: 5870271.58 EASTING: 531620.09

ELEVATION: 5564 m

&
-
s
-
$

SAMPLE TYPE | s [/NORECOVERY  [X|SPUTSPOON  E=jGRAB [[vuorerurn  [JJCORE RETURN
BACKFILL TYPE W cenTonne [ ]rea GRAVEL [MstoueH falerour EAoruLcuttvgs  []sanp
— — E
Fay = E o|#|E
E = s
2 EHHAE SAMPLE DESCRIPTION
= oa|ls|=
i E IEZ(E|5 AND DRILLING NOTES
[ =< || 4
— ol L =
o3 1T} e E
- 30 I B TUFF, allemaling coarse and fine-grained bads{conlinued)
I [ Fm T Fm = -
C [N T
C e m: %9 | 102
o Fo ™ F 7
C £t 1 .
- L L -
3 '1.-'.,‘—‘}.,"—; 5
L EoL i & .
N PRSP 525
C R —
E brare] o
[ oy J :,'\I r," E 107 -slighlly coidized, grange colour from 31.8m to 32,7m
C .r..."—'.r._l" =
- . ’ ! 1
- J ‘/ ) h/ 524
o oy _.’-- = 1
I o Ly A 2]
r L .
| [ = T b
:33 it ]
N a0, R e T E
[~ T~ {523
L AL .
r L o
r A ]
L & Fl =
3 v 'hf "J \/ ]

3ot

'] 519

bt LY
.‘,H"_‘,__‘-_ 518
Fo ot ) e
b W Y
b ot Ve
by ot
2 I T B
[P T
1|I"--. o '|J
F o A1 e | ST
b T W 1

-

-

o

-

L
'lIIII‘IIiII‘IilIiilhiilIiiII!II!IIIIIIIIII!I‘IIIIIIIIIIIII.I

:
L
E
=
oy
- -I.‘
]
i
1] g
a0 5 : ]
- |
g
i
-4
; i had. 4
i
; ‘__..-'-""', -sandy fram 35.2m to 35.6m
r
i
X
4 43 | %5
]
i
1 44 | 99
1 -sandy from 37.7m fo 38.0m
£ =sandy, seme fine gravel-sized clasts from 38.0m to 38.0m
4 45 | 108
-
4 ~trace grganics fram 38.6m to 40.2m
]
1 46 | 108
i

COMFLETION DEPTH: 70.2m

COMPLETION DATE: 622106

Earth & Environmental LOGGED BY: HRICD
H56 Opie Crescant -
Prince George, BC V2N 2P9 ENTEREDBY: CD
{250) 564-3243
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CLIENT: City Of Quesnel

PROJECT: West Quesned Land Stability Study

BOREHOLE NO: BH12

STRATIGRAPHIC KX04357-2005 5IMP BHO5-T-8.9-11-1-REVIGPJ AMEC.-PG-MULTIWELL-DATATEMPLATE.GDT S87

Prince George, BC V2N ZP9
(250) 564-3243

DRILLER: Geolech Driling Cuesnel, BC PROJECT NO: KX04397
DRILL TYPEMETHOD: HC 2000 Coring NORTHING: S870271.58 EASTING: S31620.09 ELEVATION: 556.4 m
SAMPLE TYPE e /Mnorecovery  [KsPuTsPooN ESGRAB [MMMuoreturn  [J]core RETURN
BACKFILL TYPE levionne [Jpea craveL [} sLousH [a]crout EAoriLeurmings  [-l]sano
E = e
=| & [Ef|u|E|8 SAMPLE DESCRIPTION
& 5 < E|IZ|8|F AND DRILLING NOTES
S| E |83 (8|2
[A#]
(=]
N EEE -sandy from 39.8m to 40.0m
N = = N TUFF, altemating coarsa and fine-grainad beds{continuad)
L Fo A A | 516
X A e
B P, ™ ]
E f‘\| -"/1\1 "/'1 ’
I AR | IEAL
5 AR 1
: Y b q o
[ F o= 2= 1515
[ AR .
L LT T T q 9
- [y ™ ey, ™ & -
C ot 4! ]
e AR R T -some send o sandy from 41.8m o 42.2m
- o ™ o 8 3
1 i i -
E S —
5 _:x_:x_*ﬁﬁ: @ | m
. 3 rf/" f-v‘ ]
B _"; 1._: A -
N ot I
: A !’_1. ; J(_! 1
r b T T o =)
E V= Tf= 913
- LT ] 44 | 13
B LY L L i
E :‘!r\r}!r\;"' ="
—id Ny %oy Y E \
E o = o o .
B i i !
E by et g e - 1
5 -l?,‘- ol I 512-: T-ﬂ J .
C & "xtxl "rll" . :
d PR A L'_,f / K FF, Irace sand-sized clasis, very sUff, high plastc, grean-blue :
_—15 L i ;’,1' i .pf"' o 44 Bm lo 45.Tm H
- o e . Y -sandy from 45.2 m o 45.3m :
E P e i :
s L T o :
C ' ] A {iﬂﬁfﬂiﬁhﬁ?{‘ﬁ.ﬁfgﬁﬁ?ﬂ?ﬁ subrounded, mix of Bl
g e S - weak weathared dlay rich and more resistant dasls, clay matrix, hard,
N '..r.._ —1.{_ _1,' 3 @E@l@ﬁ ?_I'I'IEEE_I'IT _____________
C b1t e ] CLAY TUFF, irace sand-sizod ciasts, very siiff, high plastic, grean-biue i3
- BRI L. Irom 45.8m to 46.6m i
[ LEpP ) I | A R . 5o, damp from 460m 0 46AM e
" "oy %oy Y ] | SAND AND GRAVEL TUFF, fine gravel-sized clasts, subrounded, mb‘.ﬂl‘r ¥
- [V = =1 |weak wealhered clay rich and mare fesistant ciasts, clay malric, hard, | - 3
s R B eon from 466miod6Tm
- PREREY CLAY TUEF, trace sand-sized ciasts, very st high plastic, grean/bise Bk
- L' nt o] 508 from 46.7m to 48.0m it
. S Wlsled | EEE e jrorfodidiecdon e
E SR 3
=3 [t %1 1 T o e o o . e e s e i . . RN RS RPN TN NN AN O
- Ay ] CLAY AND SAND TUFF, very stifl, madrn plastic, blue-green fram i
- SRR 48.0m 1o 43.0m = :
- B e E'W‘__ H H
i "\I "fi\I i 3 84 | 102 I
I: ] L 4 =
= B ey ) o H H
Ce Pododd] A0 | | b e e R W~ D
- SR 7 GRAVEL AND SAND TUFF, clay matrix, clasts well graded up lo o d
N V= =T A h medium-sized graved, mix of waak wealhered clay-rich and more :
Sl e Bt B LU esistant clasts, very stidense, green/blue from 49.0m fo 49.3m __ Edg
- L LN . CLAY AND SAND TUFF, very <lff, medium plastic, preen-biue, whitsh o e e i
C SR ol IEAE | sand-sized nclusions fram 49.3m to 49.7m r :
- 50 _*:~_*:~_' = | || I Y O O S SRR
Earth & Environmenital LOGGED BY: HR/ICD COMPLETION DEFTH: 70.2 m
S50 Ople Crepoel ENTERED BY: CD COMPLETION DATE: 6/22/06
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CLIENT: City Of Quesnel

PROJECT: West Quasnel Land Stability Study

BOREHOLE NO: BH12

DRILLER: Geotech Driling

CQuesnel, BC

PROJECT NO: KXD4397

DRILL TYPEMETHOD: HC 2000 Caring

NORTHING: SB70271.58 EASTING: 531620.09

SAMPLE TYPE

[

[Anorecovery <] spuT spoon

[=[281

ELEVATION: 556.4 m

[[[mMuo RETURN

[N]core ReTumn

BACKFILL TYPE

[ EENEE

DEFTH {m)

ELEVATION (m)

TYPE

SAMPLE NO
RECOVERY (%)
DRILL TIMES (min)

SAMPLE

[:7]PEA GRAVEL

[Falerour

[ sLoucH

EAvau cuttives  [sann

SAMPLE DESCRIPTION
AND DRILLING NOTES

200

& POCKET PEM WFa)#

30

[T
&8 & =2 a8
i .

j||1|l||llIllllllilllIl1Il1|l|r

T

'IlIIlIIIIIlII|||-|||
bt

i
(-1
T

B

|rl1rl|lllllll'lllll-!T'1

=
.
-

E

T8

498

|||I|Itlll?llilllllllﬂ1l

2 g
Vospos oo lasnagpasalsnas sy a ey oasnayy

g

8

3

|

k]|

100

102

L1}

"7

ya s s al e s v e s aisalisiagusaly gy

CLAY TUFF, race o no 5and-sized clasis, very s to hard, high plastie, 1
blug-green from 49,7m fo 50.1m I
JUFF, allamating coarse and fine-grained bedsfcontinued) _ _

| SAND TUFF, coarse grained. some fing gravel-sized clasts, day malrx, |
very stif 1o dense, blus-graen from 50.1m o 50.4m Iy

S T e e i — ——————

T ot —

damip frofm S0.4m Lo 53.5m

note: highly fractured between 57.3m and 59.0m with joints, 45-50° from
core axis (B recorded) spaced 0.3m apart

green, damp from 58, 1m to 60.0m

[

I"CLAY TUFF, irace sand-sized diasis, very s, medium piastic, biue-— "

green from 56,6m to 57.9m

STRATIGRAPHIC WX04397.-2005.5IMP BHOS-7-6-8-11-12-REV3.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GOT 5307

TCOMPLETION DEPTH: 702m

COMPLETION DATE: E/22/06

Page 6 of 8

Earih & Environmenlal LOGGED BY: HRICD
3456 Opie Crescant

Prince George, BC V2N 2PS ENTERED BY: CD
{250) 564-3243
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CLAY TUFF, zones of fine sand-sized claste, hard, high plastic, bhue-
green, damp, core breaks into slickensided fractures from B0.2m Io
B1.5m

note; highly fractured batweon 60.4m and 62.3m with shickensided joints,
6i5-70° from core axds (10 recorded) spaced 0.2m apart (shear zang)

<
-
o
£

e o o e e e e e

GRAVEL AND SAND TUFF, clast and metrix {clay) su
subrounded clasts of clays and lithic fragments, ve
makrix from 62.4m lo 63.7m
note: na joints

L B LR B
)
1
~
I
|

-
\
]
n
]

iy
”
1%
=1 N

3

TIT T T ST TP T roT
£
£
-
#
-

STRATIGRAPHIC KXD4307-2005.5MP. BHOS-7-8:8:11-12-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GDT 507
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e
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o e Y | 48T

TTrs TPy
Ls Tw #
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’
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70 L™ M

N
| gravel-sized clasts, mix of weak wealhered clay-rich and mare resistant |
\clasts, clay matrix and clast supporied, hard from 60.0m to 60.2m Jk

CLIENT: City Of Quesnel PROUECT: West Quesnel Land Stabiliy Shudy BOREHOLE NO: BH12
DRILLER: Geolech Driling Quesnel, BC PROJECT NO: KXD4397
DRILL TYPEMETHOD: HC 2000 Coring NORTHING: 587027158 EASTING: 531620.09 ELEVATION: 5564 m _
SAMPLE TYPE Wruee L/norecovery  [Jsputsroon  EScRa [Mmworetury  [H]CORE RETURN
BACKFILL TYPE W ecrronite [-7]pEA GRAVEL [MstoueH fx)erout EAoriLcuttives  [Fi]sanp

= E E E = £|E

= g :§: A A SAMPLE DESCRIPTION

& g | S|33 e AND DRILLING NOTES

B 2 |u12|8|g|2

o o L
B [~y vy 1 7 TUFF, allamaling coarsa and fine-grained beds confinued] i
Pt il | I1 GRAVEL AND SAND TUFF, well graded from fine sand lo medium

= e e e ———— —— o — —— e e = e

o o o e i i — — — —— — — S . " — — — — —y ®

COMPLETION DEFTH: 702 m

S, gﬁ&ﬁmmmlﬂ LOGGED BY: HRICD
2 . -
amed? oo ENTERED BY: CD COMPLETION DATE: arza;m _
(250} 564-3243 age 7 of 8]




CLIENT: City Of Quesnel

PROJECT: Wes! Quesnel Land Stabilty Study

BOREHOLE WO: BH12

DRILLER: Geolech Duiling

Cuesnel, BC

PROJECT NO: FKx4397

DRILL TYPEMETHOD: HC 2000 Coring

NORTHING: 5870271.58 EASTING: 531620.00

ELEVATION: 556.4 m

SAMPLE TYPE s

[7NORECOVERY  [XJSPLITSPOON  ESjGRAB

[]]muD RETURN

[N]core RETURN

BACKFILL TYPE

W eenrone

[Jpeacravet  [I[stousH Felerout

oriLcutiivgs  []sanD

SAMPLE NO

RECOVERY (%)

STRATIGRAPHY

ELEVATION (m)

’ DEFTH (m)

SAMPLE DESCRIPTION
AND DRILLING NOTES

DRILL TIMES (min)

= SAMPLE TYPE

T
=
'.-

-"\
’-l

-I‘-

TUFF, altemaling coarse and Ene-grained beds{conlinuead)

&

Lisss s pnlsasnsvnualapy

-
-

2

=4
[

3

LI A B L Ll LR LN L

-
LA

s
L)
Bad

=
b

482

l|l|||||||l1FIr!lIl

I
]
oA

Legssadiigilidsissgsgl snonnnnul

-
o=
=

=

480

=

R RN TEN] EE NN

i

478

)
L=}

:l1:l|l:|.||ll|l||||I1TllIllll|llllll-lll
=

=

||j|||_IIII|IIIIII-III‘III!II'|

\

SAND TUFF interbad, fine grained, some clay, trace bo some gravel-
sized clasis, supparied by clay and sand mairix, blue-green from 63.7m
to 70.2m
nole: na jainls
-coarse sand and fine gravel-sized clasts from 64.8 m lo 65.5m
-coarse sand and fine gravel-sized clests from 86.3 m 1o 664 m

rse sand and fine gravel-sized clasts from 67.0 m o 67.2m

rse sand and fing gravel-sized clasts from 68.7 m lo 689 m
End of Barehole at 70.2m
Drilling method did not allow observation of water level

i

WELL

'
.
H
H
5
H
I I
H H i H a H
Eilay g e o
B T . SERTETS CERET
oot T
P i *EE w
i z T
R -
- I
e B BB E o=
- - -
& ' : i i H
H H : H H H
£ofos £ e i
H H H H H H H
P8 5w I
ammessgassgessagesafansifansfraauaaaf
5 H H H H H f
SRR EE R L
R e L e R e P
e T T T T TT T IO PO P e E
& H H H H H
Poi o3 ow H H
R R H :
¥ ¥ H a H
LT R TR EEEY EEEL - LR EEEE Ll
S
. - H H H
i H H
L4 FELRIIEEr FEEE v ¥ L] B
T :
R i
H H H
H i H
L= Freadurrataned - = H
A P P s PR R SR P Samnraen
H . H
H . H
H i H
= 1 &£ shassd \ fasadannn]
¥ H H
i H H
H

STRATIGRAPHIC KX04357.2005.51MP BHO5-T-8-9-11-12-REVA.GPJ AHE[:-FE-MM.IIWELJ.-I:IRTF.TEHFL*TE-GDT ST

amec”

Earh & Environmental LOGGED BY: HR/CD

COMPLETION DEPTH: 702 m

>4 Onla Ceoacert ENTERED BY: CD

COMPLETION DATE: 822106

Prince George, BC V2N 2P9
(250) 564-3243
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CLIENT: City of Quasnal PROJECT: Wesi Quesnel Land Stabiily Sudy BOREHOLE NO: BH13

STRATIGRAPHIC KXD4337.2005-BHO6-10 AND 13REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S3/07

DRILLER: Geolech Driling Quesnel, BC PROJECT NC: KXD4387
DRILL TYPEMETHOD: HC2000 Coning NORTHING: 5859937.72 EASTING: 5324682 _Ei.E‘l.FATICIN: 4521 m
SAMPLE TYPE | WS [worecovery  [seumseoon  EScRaB [[muorerurn  [IJCORE RETURN
BACKFILL TYPE W cenToniTE [ 7]Pea GRavEL [MstoueH Falerout ForiLcurmines  [-]sanp
= e —|E
= x E E o|£|E
T % 5 | & % SAMPLE DESCRIPTION
I~ = = o g 3
o = = =
AN HEE AND DRILLING NOTES e "o
E = = P e
i = il -1 WELL x_ o @m  ®
L0 482 — COBBLES, sama silt, same clay, irace sand, loose, cobbles ane wolcanic +. * * : H : :
: ] andesie A2 SN
B a - | :J....é : _é_ el i H
: I_I. JL E .: ‘.-: F: : : i 5
F E| IRA K 5 il B M
- 5451—: Y ' &
[ e : 3 - :11 :-1 s
N TN - . . : H
- ; . Al I N A A
o 3 COBBLES AND CLAY, firm to sUS, high plastic A Bl Elededidadibidaiadi
. 480 - -
C . 2|7
:3 R m,ﬁuﬁaummnmi{almb
_‘— o ™ ™ n I\re_r!lr 2
L | -"/1 1 "’fi = 2.8m bo G.4m
i A | IR
B vt ] .
|- . A -1
- "f-,‘—hr-.\—. il |
S N 18
- I ';‘_\_ :‘_\ 1 lﬂ'ﬂ—_ - B
C i 1 .
N L Z
E Bt g
C AR ]
¥ Lo =01 M|«
e P L i Imio53
- - A ] [ -frace o some sized clasts from 5,1m bo 5.3m
- RS B | |5y ~Vibrating Wire Plezometer 134 at 5.1m
- L ]
C bk, Tl L el i
L [t Tl T -
- SRV 3
SO NS 1
C g e ®@®“ /I !rc__ ]
Bl A1 N 14l & | | SAND TUFF, fina o coarse sand-sized ciasts, some clay, very 56,
L \greenbhus, domp fomBdmio8SIm_ _ _ _ _ _____ _ 3
g, S i, T 2 CLAY TUFF, vary =lifi, high plaslic, massive, greenish blue, damp, trace
7 == organics from 6.5m to 9.9m

1 A7 1 A | 4TS

by 5 5 b A
I--;‘-- _!l- = :

A L n ~alternating beds (3cm thick) of clay and clay with race sand from 7.4m

el TVt Yy ] o 7.6m
el - -altarnating beds (Scm thick) of clay huf and sandy clay tufl wilth while

8 Moo e | I RE medium-grained sand-sized clasts, sandy zones become finer, less sand
[ P = e T 4T with depéh from 7.6m to 8.3m
! | ~"f" 1t 4 note: clay W zones represent areas which have bean spun while drilling
W %oy -
[ 9
AR 3
s =01 ]
RRRRAP Mot -
9 \I- :/ \I I:/ A *]rs_.

j o {L‘ e N - - - - &

U 'rf“l "f_ ] LR 2 .;.
fga mr=] o P :
AR 10l 1 | e ey A I 7 I

i Lrakl |, i] DioEs Bom ELE RO
Earth &; wironmantal LOGGED BY: CD COMPLETION DEPTH: 30.5m
3456 Opie Crescent 3
amep Princa George, BC V2N 2P9 ENTERED BY: SR/CD COMPLETION DATE: 10/20105
{250) 584-3343 Page 1 of 4




STRATIGRAPHIC KXD4307-2005-BH05-10 AND 13-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GDT _S/A07

CLIENT: City of Quesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BH13

DRILLER: Geolech Driling Quesnel, BC PROJECT MO KX04397
DRILL TYPEMETHOD: HC2000 Coring NORTHING: 586993772 EASTING: 5324682 ELEVATION: 482.1m
SAMPLE TYPE W uee [Anorecovery  [XJsrurspoon  EHeras [Mmuorerurn  [H]core RETURN
BACKFILL TYPE Wl cenTone [rea cRave [MstoueH fa)rout FAoRuLcutrngs  [sano
- 3 Elgle|E ,%.
E =
S8 |B[E|E|E|8 SAMPLE DESCRIPTION
& = S AND DRILLING NOTES
= E | E ﬁ E =
] T b o E
L0 |~ o 472 SAND TUFF, medium sand-sized dlasts, some clay io clayey, pootly '_r.:!_'_.
i = T T 3 |Qraded, hard, blue-green, clay whitish sand-sized clasts, damp from S.8m | ... ;
L b0 e E o 10.1m R
T PR SDALY B JUFF, aismaling coarse and fine grained bedsicontinved) __ _ _ | |-
- L L CLAY TUFF, trace fo no sand-sized ciasis, very sEff, high piastic,
. SNy AQl B | ® massive, damp from 10.1m bo 14.6m
E1 = T~ e -organic inclusions up to 1.5am in length from 10.0m ko 10.5m depth
L L B - -alternaling beds of sandy clay uff {2-10cm thick), and CLAY, stif {1-3cm
B e Nl thick), 15 sequences In lotal, _
- AT F R . naota: clay heff zones represent 2ones thal have baen spun while driling
B L o frem 10.5m to 11.6m depth
- oy = = =
e L e .
Tl SRR L5
o TRl iR .
- i .:' N IR
- P ™ Fep ™ -
- | AN 2]
[ AR Y o
_13 Fog = Fug o -
- i e o1 fe | 468
o o T .
L [ o -
- AR ]
C 0 i ) QT
F P
= - ‘ - —
‘_14 I ..," {7 .\I f". ] "rﬁl" L]
I '..r.__".r.__\-.*E'E_
B L AR, p {w
E i Ra, R i, ]
B o ™ ey ™ 4
B = :
E L ey B L,/ ARBONACEDUS SHALE inietbed, black, very weak, possole codl
=15 AR 4671 serafn or petrfied wood fragmen, sharp contact
- S L I e _~| | TUFF, altemaling coarce and fne-grained bads .
i (R i I | CLAY TUFF, trace medum-grained sand-sized clasts, very stilf, high
5 SIS Al n s plastic, massive, damp from 14.7m to 17.0m
- AR e ] -ahiemating sandy clay bads {fne-grained clasts) al 15.2m to 15.4m and
B AR i 15.5m to 15.6m and 15.7m to 15.8m depth, dlay lulf 2ones represent
Fag L soen 1 1 zones tal have been spun while drilling
- (V= a6 -Irace to no sand-sized clasts 21 15.8m depth
- b 1 -joind slightly rough, polishad, planer 10° from care axis at 16.2m depih
Bz il = 7
AR, b
k. B R B 2
[~ ": .r‘,,"J ] 3L | i e et s e o i e e e e o e :
" \I xf oy 1465 g SAND TUFF, some clay, very stiff, massive, blus-green clay and whilish I"'i.
Fe T n imu,mmmimlummsmatmhmn{mmum. -
(I I . ROATOmIB LI o Ik
P L B CLAY TUFF, irace to no sand-gized clasis, very 5B, high plasic,
b . massive, damp from 17.imfo 183m
L T " saltemating beds of clay {1-Bem thick), with clzy and irace medium sand
LB e 4541 clasls (2-Gem thick), clay uff reprasent zones that have been spun and
I - remalded during driling from 17.1m to 17.7m
PAEDAES B \-fiekdkog noted sofsaluraled zones ot 17.6m, 17.6m and 18.1m depths /1
R ] B8 SAND TUFF, fine grained, some clay, poorly graded, dense, damp lodry, [@ @57 w3 =irrdomdeesondeestoneesetens
b - appears like weak fine sandstone, area of local cementatian from 18.3m
i it ] to 19.2m
19 Ve 3
: N : \_)e%~9{ | (1 L
Tl ; CLAY TUFF, race io o sand-sized ciass, very sifl, igh piasiic, ¥
Sy vy T ] massive, blue-graan, grades inlo lrace sand with depth from 19.2m 1o
= "v="d 1 20.2m
F ot f N
e L] 1 " 3 - - . - . -
20 o f-.“' .r'._\" 4 ki = e H H i H H : 3
Earth & Environmental LOGGEDBY: CD COMPLETION DEPTH: 305m
3456 Opie Crescent -
ameé? Prince George, BC V2N 2P9 ENTERED BY: SR/ICD COMPLETICON DATE: 10720105 —
(250) 564-3243 Page 2




CLIENT: City of Quesnal

PROJECT: Wes! Quesnel Land Stabilly Study

BOREHOLE NO: BH13

DRILLER: Geotech Diilling

Quesnel, BC

PROJECT NO: KX04397

DRILL TYPEMETHOD: HC2000 Coring

MNORTHING: 5859937.72 EASTING: 5324882

ELEVATION: 4821 m

SAMPLE TYPE [ [Avorecovery  [dsrutsroon  Eeras [Mmuoreruan  [J]core rRETURN
BACKFILL TYPE [ cenTONTE [-7]PEA GRAVEL [Ms.oueH Ea)erout EAoricurrivgs  [+Z]sanp
: R HAFE SAMPLE DESCRIPTION
- =l & -
b E = Sk § p AND DRILLING NOTES
. |
F20 [ T e[ [ [[TUFF, stematig coarse and fine-grained bedsfeontiued) |
L fim 4 - e . SAND AND CLAY TUFF, medium-grainad whilish sand clasts, clay
- ] \/ A \:’ ] 3 rymatrix, well graded, very stiff, massive, damp from 20.2m to 20.4m T
- '11-, '-121 el ] CLAY TUFF, trace Yo no sand-sized clasls, very siff, high plastic, :
- o e A . massive, blue-green, damp froem 20.4m 1o 23.4m
-—EI ,:; L : AL . N -altamating layers of moks), ilf, clay wilf from 20.4m bo 21.9m depth,
SR AP Ll possibly spuniremolded duing driing :
F sy @ R
C oy e ] 15 | 100 o B
E “ . - 1
E Lr._,t—l.r.,\— 4 E . =1
B R I ] it
F2 Ly 2Dy e :
E A s e
: R cliy has Hlocky struchure (iractured at 10 mm spacing o
C o S oA ] Z2.9m depth |
- 11 A - . ;
[ F I R J -
_23 E o fe g e 459—_. Ll oo ::. -
X 3 s rasd] 4 & :
- = md\h, K, wm{mmmﬁai :
WA Ko
= L' ) 4
—24 \I \f '\I ‘/'. 455 s‘HH, plastc,
B [l T T N
L R ]
= oy i -1
= o -.{.._ e :
%: R B 4
_\. \“\ 8" :
5 B —‘{." -’/‘{:"JJ‘E‘_
E [N, o 1= -trace whitish medium sand-sized clzets from 25 2m lo 26.4m deplh
- = L A
5 oyt n
H Lo -1 ]
= L --.I' 1 ) a
E 26 :I‘m:}I\:"qﬁE—' 18 | 67
. R Mt -s1if, molst clay from 26.2m to 26.3m depth
= 10 T S -sandy clay, ine to medium-grained sand-sized clasts from 25.4m to
i P o n 26.7m, joind, planar rough, 85 from core axis at 26.4m depth
2 R 1 st and maist from 26, 7m o 28.0m depth
Bl [/= —= o
& a p 1o e | 455
L) _\ k_\ v :
2 W= =1 U wl|e
= Lo
% bl TR T T ]
ot =l ™ 7
E o8 e J“'~ ]
e 1 :-‘-' :_\- 1454 ocky stnecture, 1em spacing befween fractures from 28m to 28.2m
= g g dopth
E e 4 -zona of firm to st moist clay from 28_3m (o 28 4m depth
= e ~f ™ i !\ -]
bl R I b CLAY TUFF, sandy, fine to medium sand-sized clasis, wed graded, clay
S 3 ALy matrix from Z8.6m to 26.5m depth
g T R 142"
h Ry LS (1 '\‘Est
& '11-. - _ha o
o e e J
§ Bt uing Ml SAND TUFF. Tine 1o meditm coarse sand-sized clasis, subrounded,
w gl ol M soma clay, well graded, blua-green clay malrix, very sfilf, massive, damp
£k 30 [ './ ',“"'_ N %nmza,ﬁmmzmn T - T 1 A e S
g ey gﬁngmnmmmﬂ LOGGED BY: CD COMPLETION DEPTH: 305m
g e Cresce : :
g ameﬁ Prince George, BC V2N 2P9 ENTERED BY: SRICD COMPLETION DATE: 10/2006
Bl {250) 564-3243 Page 3 of 4




CLIENT: City of Quesne|

PROJECT: Wasl Quesnel Land Stability Study

BOREHOLE NO: BH13

DRILLER: Geolach Driling

Cwesnel, BC

PROJECT NO: KX04397

DRILL TYPEMETHOD: HC2000 Cening

NORTHING: 5BE0937.72 EASTING: 5324682

ELEVATION: 482.1 m

SAMPLE TYPE e

[ZNORECOVERY  [XJSPLTSPOON  E=JGRAB

]I]_uuu RETURN EEUHE RETURN

BACKFILL TYPE [ cenTonne

[ ]Pen GRAVEL [} stoueH [alerour

FAoriLcurivgs [l]sano

ELEVATION (m)
SAMPLE NO
RECOVERY (%)
DRILL TIMES (min)

DEFTH (m)
STRATIGRAPHY

SAMPLE DESCRIPTION
AND DRILLING NOTES

®
&
g

e SAMPLE TYPE

CLAY TUFF, high plastic, S0 to fim, massive, blue-green, mois! from
28.7m 1o 30.5m
TUFF, altemating coarse and fine-grained bads {conlinued)

¢

l\'l

=«
-
@
-

5
&

|ll||l||l||||'||III.III1|IIIIJLIIFI

Cad
et

4

. ]
i PETNTCETTE i
\

£

rl|r||1|'l|I.lIllllll-lll-lll-llllrl1rlll1

STRATIGRAPHIC KX04397-2005-BH05-10 AND 13-REVIGPS AMEC-PG-MULTIWELL-DATATEMPLATE.GDT 50M7

#®
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STRATIGRAPHIC KX04397-2008.8H14,15,16-L0GGED-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT 5407

CLIENT: City of Quesnel PROJECT: Wes! Quesnel Land Stabilty Study BOREHOLE NO: BH14

DRILLER: Geslech Driling Quesnel, BC PROJECT NO: KX04397

DRILL TYPEMETHOD: B-BVODEX/Coding NORTHING: SBEOGO2.84 EASTING: 521276.55 ELEVATION: 572 m

SAMPLE TYPE [ s [norecovery  PJseuTsrooN  E5eraB [IMuoRETURN __ [J]CORE RETURN
BACKFILL TYPE e one [Clreacrave  [[lsoueH falcrour EAoruLcutrings  [sano

A SPT N ELOWSA00 ) &
i} 1) k1) ]

SAMPLE DESCRIPTION

ELEVATION (m)
SAMPLE TYPE
RECOVERY (%)

DRILL TIMES {min)
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£ AND DRILLING NOTES 0 _m s __»
——
) WELL] » o w o
0 BRI ORGANICS/TOPSOIL SISIEIS P
B ¥ 3 >3 T - - - - : :
N ] SILT, clayey, wace to some sand, sUff, low plasic, massive strocture, dark |} I'd |4 14 ¢ ¢ ¢ 3 & ¢ 1 1
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8 Fan i g
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STRATIGRAPHIC KX04307-2006.8H14.18.16-LOGGED-REVI.GR) AMEC-PG-MULTIWELL-DATATEMPLATE. GOT 5307

CLIENT: City of Cuesnel PROJECT: West Quasnel Land Stability Study BOREHOLE NO: BH14

DRILLER: Gealech Driling Quesnel, BC PROJECT NO: KX04397

DRILL TYPEMETHOD: B-80VODEX/Coring NORTHING: 586960284 EASTING: 531276.55 ELEVATION: 572m

SAMPLE TYPE e [Anorecovery  [X]spLm spoon =[5 [[T]mup RETURN [Wcore RETURN

BACKFILL TYPE [ EENCTE [JpEa GRAVEL [Mstoue Fa)erouT FAoriLcurtves  [Fl]sanp

s T Elel|® .E & SPT W [ELOWS0 ) &

A BHAEEAE SAMPLE DESCRIPTION | w & 3o

A BH HHE AND DRILLING NOTES
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B ] Tlo]n
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o ' - w .n. "
B ] Mole: potential aguiler alhough poor recovery and lack of
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CLIENT: City of Quesnel

PROJECT: Wesl Quesnel Land Stabiity Study

BOREHOLE NO: BH14

DRILLER: Geolach Driling

Quesnel, BC

PROJECT NO: KXD4397

DRILL TYPEMETHOD: B-BI/ODEX/Coring

MORTHING: 586365284 EASTING: 531276.55

ELEVATION: 572 m

SAMPLE TYPE !TLIBE

[NoReCOVERY  DXjsPLTSPOON _ EGRAB

[JMuD RETURN

[]core RETURN

BACKFILL TYPE W senTonne

[7]pen cRAVEL

[MeLouck

@Em

FZDRLLCUTTINGS  [-r]sAND

SAMPLE DESCRIPTION
AND DRILLING NOTES

& SFT N [BLOWS00 mr)
10 b X0 4

DEPTH (m)

STRATIGRAPHY
SAMPLE TYPE

ELEVATION (m)

SAMPLE NO
RECOVERY (%)
DRILL TIMES (min)

| LI

STRATIGRAPHIC KX04397.-2006.8H14,15,16-LOGGED-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT SANT
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SAND TUFF, fine sand dasts in clay malrix, mos! clasts weak, clay-rich
with some resistant subangular, smoky coloured clasts (cher), dense,
massive, biug-graen, moist from 19.7m o 21.2m

TUFF, altarmating coarse and fine-grained beds {continued)

Vibrating Wire Plezomater 14A Installed at 20.1m

-gravel i inberbed, sand and clay matrix supporied from 20.4m 1o

-chaan gravel (fines washed) from 21.6mto 227

2310 .
3 tuff from{ 23.0mj o 24 AR H

Ihuish green, moist from 25.8m to 32.3m

~chay uff inferbed, breaks inlo slickensided joints 25° from cone auds fram

~jmind: 45° from care asds, planar, grooved, slickensided
-irace io some gravel, medium 1o coarse grained from 27.3m Lo 27 8m

-glay Wwif interbed from 28.6m bo 30.2m
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CLIENT: City of Quesnel

PROJECT: Wesl Quesnel

Land Stabilty Study

BOREHOLE NO: BH14

DRILLER: Geolech Driling

Queasnel, BC

PROJECT WO KXD4337

DRILL TYPEMMETHOD: B-BMODEX/Coring

NORTHING: SBEOG02.84

EASTING: 531276.55

ELEVATION: 572 m

STRATIGRAPHIC KX04357-2006.8H14,15,18-LOGGED-REVA.GP) AMEC-PG-MULTIWELL-DATATEMPLATE GDT 5347

SAMPLE TYPE W use [Anorecovery  [KJsputspoon  ESoRas [MMmuoreturn  [H]core RETURN
BACKFILL TYPE [ cetrone [T]rea GRAVEL [Mstouss Falerour FAoriLcurtnes  Eijsano
= ] - | E
e z Elflo|Z2|E A SPTN BLOWST00 sl
E = = | > | -~
A RHFERE SAMPLE DESCRIPTION o et
= o -3
5| 5 |EE|E(s|5 AND DRILLING NOTES 2 _» o
o = AEHEIFIE MC  LOUD
o T Y | [ y—
——— - @ @ [
- 30 oy %% - -breaks Inlo slickensided joinls 40° frem core axds, moist from 29.6m lo : : :
- it . 29,7m (zhear zong) Z : i
L L f.r1 p TUFF, allzmaling coarse and fing-grained beds{confnuad]
d L :.."— ;-,‘ i -fractured into coarse gravel-sized clasts from 30.0m bo 30.2m
B \ x
N b ! .
31 S 541
= 'f-_ - ;_-_ —
: Vit i a ||
N LY -
C -"f.‘ ,fl’l‘ . " -coarsening downwand sequence from medium SAND TUFF, clay malrix
L R 1 to SAND TUFF, gravelly, sand mabrix from 31.4m fo 31.9m and 31.5m o
B P . 32.3m
[ 30 '.‘\I e | gap
- LR . 1 -
L F = ]
-3 ‘1 S BL ] ] e e e s s s e e e e e S S ——— —
E . ""/ X i CLAY TUFF, medium plasficity, very sif, massive, some slickensh
L Fr ™ o] 2 |10 5 fractures, interbeds (50% of tofal length) of GRAVEL AND
H vt ] clasts mix of subrounded, weak, ey gravel and 5
o 3 ¥ . smoky gravel {chert), bluish grey, damp from
_—33 ;"! 1 > 5‘,'15': fractured wilth slickensided join 04, from corg axds
B ~ \/\ 3 N
1= [ T -
- ' 1 .F_'.f 1 f_g - iy S . —
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CLIENT: City of Cuesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BH14

DRILLER: Geplech Driling Quesnel, BC PROJECT N KX04387

DRILL TYPEMETHOD: B-BIODEX/Coring NORTHING: 5B60602.84 EASTING: 531276.55 ELEVATION: 572 m

SAMPLE TYPE e [morecovery  PJseurseoon =[] [IMuo reTuRN [ core ReTuRN

BACKFILL TYPE WserTone [ JPenGRaveL  [II)stoucH [alerour EAoruLcurives [lsano

& ST ELOWS00 mrod
# Y 2

SAMPLE DESCRIPTION 3
AND DRILLING NOTES

DEPTH {m)
STRATIGRAPHY
SAMPLE TYPE
SAMPLE ND
RECOVERY (%)

ELEVATION (m)

TUFF, sllemaling coarse end fing-grained beds|continued)
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-gravel, Ioose (washed) from 41.0m to 41.2m
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«joint 20" from cona axis, wavy, grooved, polished, sickensided
GRAVEL AND SAND TUFF, sand and some clay matrix, clas! 1o matrix
supporied, clasts mix of subrounded, weak, clay rich gravel and
subangular, pearly lo black, resistant, Bhic dasls, densehard, inlerbeds
(15% of tofal lenglh) of fine fo medium-grained SAND TUFF, bluish gray,
damgp from 45.7m lo 68.4m
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CLIENT: City of Quesnel

PROJECT: West Cuesnel Land Stability Sludy

BOREHOLE NO: BH14

DRILLER: Geodech Drilling

Quesnel, BC

PROJECT NO: KXD4387

DRILL TYPEMETHOD: B-80/0DEX/Coring

MORTHING: 585969284 EASTING: 531276.55

ELEVATION: 572 m

SAMPLE TYPE [

[/norecovery  [X]spur spoow =[=T

Mworetrn  [Ricore

RETURN

BACKFILL TYPE lcenTonne

[ TIPEA GRAVEL [Ms.ouex E3Jerour

FAoRILcUTTNGS  [2]sanD

E

SAMPLE NO

RECOVERY (%)

ELEVATION (m})

:
3

DEPTH (m)
| STRATIGRAPHY

DRILL TIMES {min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

i) xn
X0

o SPT T [BLOWSE00 )
] 40
& POCKET PEN [WPa] #

L

STRATIGRAPHIC KX04357-2008.8H14,15,16-L0GGED-REVI.GP] AMEC-PG-MULTIWELL-DATATEMPLATE.GOT S2/07
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TUFF, allemating coarse and fine-grainad bads{conlinuad)

-field log noted less of circulation at 50.5m

-zand buff interbed, massive from 50.7m o 52.1m abwupt contact & base
of unit
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-BRAVEL, coarse, loose, subroundad to subangular from 54.8m lo
57.1m
nole: fines washad whils dilling
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SAND TUFF, fine to medium grained, massive, sharp conlact at iop and
base of unil from 57, 1m o 60.0m

-from 59m io 63m, high prassure while drilling, breaking rods caused
Inlensa pressure release
-high water pressure and dirty return when not drilling

s
-
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3456 Ople Crescent \
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STRATIGRAPHIC KXD4307-2006.8H14,15,16-LOGGED-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT ST

CLIENT: City of Quesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BH14

DRILLER: Geolech Driling Quesnel, BC PROJECT NO: KX04397

DRILL TYPEMETHOD: B-BINODEX/Canng NORTHING: 5BG0G092.84 EASTING: 531276.55 ELEVATION: 572 m

SAMPLE TYPE W [NORECOVERY  [XJSPLTSPOON  EJGRAB MMuDRETURN  [J]JCORE RETURN

BACKFILL TYPE W esvonne [ JreacraveL  [[)stouc Ferour FAbRiLcutivgs  [2]sanD

SAMPLE DESCRIPTION i

AND DRILLING NOTES

DEPTH (m)
STRATIGRAPHY
ELEVATION {m})

SAMPLE NO
RECOVERY (%)
DRILL TIMES {min)

a2

L=1]
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oy
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[y
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L=

b
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s |
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0

dn | 46 | 2
Vibrating Wire Plezomeler 14B Installed at 65.8m

9
e
2
g

S.AND TUFF, fina to madium gmlnad,lmmgmval danse, gradas from
fine sand lo medium sand trace fine gravel at base of unil, bluksh gray,
damp from 68.4m io T0.4m

nate: core smaller diameler than adfacenl core, may have been washed
while drilling
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fo o % B GRAVEL, medium 1o coarse grained, loose from 60.0m 10 6B 4m e S S
k90,9 g alisl s note; finas washed while driling P il B i - T S B
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Earth & Environmental LOGGED BY. CD | COMPLETION DEPTH. 1007 m
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amep Prince George, BC V2N 2P8 ENTERED BY: CD COMPLETION DATE: BMAG
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CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stabiity Study

BOREHOLE NO: BH14

DRILLER: Gealech Driling

CQuesnel, BC

PROJECT NO: Kx4387

DRILL TYPEMETHOD: B-80/0DEX/Coring

MORTHING: 5869692 84 EASTING: 531276.55

ELEVATION: 572 m

SAMPLE TYPE

W

INORECOVERY  DXSPLTSPOON  EoRaAs

[Mwuorerurn  [JJCORE RETURN

BACKFILL TYPE

lcenToNTE

[Jreacrave  [[sLoucH Felerour

FADRILL cuTTNGS

[-1]sAND

DEPTH (m)

| straTiGRARHY

ELEVATION {mj)

SAMPLE TYPE

SAMPLE NO
RECOVERY (%)

SAMPLE DESCRIPTION
AND DRILLING NOTES

DRILL TIMES (min}

A SPT T (ELOWSE00 o)
1] k1] 40

LI I A L B
=] = =
&1 [ =

lrl1|l1IlIIlIlII!I‘liTl!llll'lb"'llllll
-

STRATIGRAPHIC KX04397-2008BH14,1516-LOGGED-REVA,GP) AMEC-FG-MULTIWELL-DATATEMPLATE GOT_ 53107
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TUFF, altemating coarse and fing-grained beds [contiued)

e e T — — ————— i o S o

clasts, hardness 6-7 from 70.4m fo 71.0m
niola; fines may have washed whila driling

GRAVEL AND SAND TUFF, sand and clay malnx, sibangular chen
clasts and soma weak, clay-rich gravel-sized clasts, greenish grey, damp
from 71.0m to 81.7m

Hn

zone of calcite cementation from 72.6m o 73,

-broken and frachured from 75.0m ko 75.2m
-gravel-sized Bgnila inclusion al 75.1m

L]

-CLAY TUFF interbed, sandy, breaks inlo slickensided joinis parallel o
core axis from 76.5 to 76.7m

-GRAVEL, scme clay, loose from 77.8m ta 79m

nabe: fines wazhed while dilling

86 | 28

Earih & Environmental LOGGED BY: CD

COMPLETION DEPTH: 100.7 m

3456 Cwpie Crescent

Prince George, BC V2N 2P9 ENTERED BY: CD

COMPLETION DATE: 6/1/06

(250) 584-3243
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CLIENT: City of Quesnsl

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BH14

DRILLER: Geatech Drilling

Quesnel, BC

PROJECT NO: KX04297

DRILL TYPEMETHOD: B-80/0DEX/Coring

NORTHING: 5869692.84 EASTING: 531276.55

ELEVATION: 572 m

SAMPLE TYPE W ruse [Inorecovery  [seursroon  Eoras [Muuoreturn  [[Jcore ReTURN
BACKFILL TYPE WlsenTonnE [Jreacravee  [[sLouck Fa)arouT EAoriL curmings_ E-2isano
- = =|E
= & E E = :;E;- E ﬁnﬁ'rrﬂ.mﬁ'g]m-nuw
E g |85 u | & i SAMPLE DESCRIPTION —— T
E = = MO M0 M 4w
[ = = =
A HHE AND DRILLING NOTES s i bl
——e——
s [ ] o E ol ) @
LB [~ ~ 1 - TUFF, allemating coarse and fine-grained beds{continued)
E [~ "= : i
X SRR i
- L LY N, (Y o - E” ']
5 -1."" -1_'Ir Y 2 :I
L I B 4 . -
L LS N - =
61 et daeiS S S S T
B b f 4 T :
- KU | I EIED
C [~ =] o B f
. 1 e ] -
- b R L Al ] s e o e e e s e e T — i — >
- ittt S (I SAND AND CLAY TUFF, fne grained, denseivery skil, massive, biuish :
PR SN PR grey, fraquant organic stringers and whitish_dlasts from 81.7m 1o 82.0m R ERL P T
- o T GRAVEL, clasts composed of subangular granile (507 rose quartz), :
- 5 o @'ﬂ IR % | # | ¥ | grancdionie and vesicular basal from 82.0m to 85.2m
o a © e D =
u L9 0O L9 ]
T A | ICAETE:
Ca3 %" % T 48e-
- L9 0,9 g™ -some dlay fram 83.0m to 85
n 0 ey 7
5 fo 6 s B N
C Loo,.,od dQ|e |z | n
: B e 3" . —
Cat [e 0 s o s t— D
. p°0.°q9 3 \
# SR\ 4
C X ]
L b o ]
F loo.od off #
: & El -I-' ﬂ‘ :
a5 Po o ¥u o |487
L on .90 a2 " g
N h %oy M TUFF, allemaling coarse and fine-grained beds
= = 0 ul 1 GRAVEL AND SAND TUFF, sand and clay matrix, subangubar cher
F ot ) ir - 1K clatls and soma weak subrouded, clay-rich gravel-sized clasts, bluish
L e ] 2 grey, damp from 85.2m lo 90.4m
8% A rr/'l. U 486 - -zone of calgile cementztion, strong HCI reaction from 85.2m to B5.1m
St T S -mostly weak, clay rich, gravek-sized clasts frorm BE 1m 1o 88.0m
SR -"/" 4
T e | IEYEIET
SN e

=
el
I
"
r

I
;i

! §
i T T ]
B L =
1 ' | n
Fa el AT BB iompact and broken, same planar, smocih eint surfaces om
PREPREY B 87.5m to 8.0m
N Vo ‘ o -X-Rey Diffraction Test at 87.5m
88 :' \i :! ~.: 1484
L 1 - 1 -t “ 5
B Yoyt e - -gravel i interbed, sand and clay malrx from 88.2m Lo 88.3m,
: ol IR | Rl b | |
B Fag ™ Fuy = 4 o
- R .
: LT T :
- .,""\f = ; 1483 -core fractured in 70mm fragments with polished join! surfaces 45° friom
- L L . : 4
. : “: NE : 1 | e |2 core axis from 88.9m to 30.4m
» ! P 3
B S . =
: -q'r" T - :
bgg [0 0 A -

STRATIGRAPHIC KX04357-2006.BH14,15,16-LOGGED-REVIGP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S:07

Earth & Environmeantal LOGGED BY: CD

COMPLETION DEPTH: 100.7 m

COMPLETION DATE: 6M/06

3456 Opie Crescent .
amed? Prince George, BC V2N 2P9 ENTERED BY: CD
(250) 564-3243
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CLIENT. City of Quesnel

PROJECT: West Quesnel Land Stabiity Study

BOREHOLE NO: BH14

DRILLER: Geotech Dyilling

Cluesnel, BC

PROJECT WO: KX043a7

DRILL TYPEMETHOD: B-BIVODEX|Coring

MNORTHING: 586969284 EASTING: 531276.55

ELEVATION: 572 m

SAMPLE TYPE e

[vorecovery  [sPumspooN  ESjoRaB

[[MuoRETURN  [JJCORE RETURN

BACKFILL TYPE [l zenTonE

[TJrEA GRAVEL [MsLouen [)erout

EDRILCUTTINGS  []SAND

;
:

ELEVATION (m)
SAMPLE NO
7| RECOVERY (%)
< DRILL TIMES (min)

DEPTH {m)
STRATIGRAPHY

SAMPLE DESCRIPTION
AND DRILLING NOTES

L] 20

o SPT N [BLOWS00 )
10 0 0
— #POCAETEEN jFa) % 1

40
0 ___ 40

FASTIC ML

LIQLSD

wn

=

s
-

TUFF, allemaling coarse and fine-grained beds{conlmued)

=
=
o
]
L]
a
o]
8

47

13

L]
e
L]
o
pad s s s e v basagwo oo les pungug

tf

N Log,0gW

kL

£
[
=
L]
-4

™

=

3

LI L I R B [ N L L L LI L R
=

-
=
L=z}

OB ol o S

s\ NI J s
_

siieiispalsespesqaalygrssonanl o s oing

L
g Pt
n o

GRAVEL, coarse grained, subangutar, loosa from 50.4m to 94.7m
niote: fines washad while drlling

D

T;RigL AND-SAND TUFF from 94.7m bo 87.Tm

-
-
'lI.IIII.Ill.f

.
I
1

% [+0" 0"l

15

l1|l1|l|l]|l1|.l|tll

rrrrrrrTrT]
‘aﬁ

o

0:e O
o

)

GRAVEL, coarse grained, subangular, loose from 97.7m (o 100.7m
node: finas washed while drilling

-Vibrating Wire Piozemater 14C Installed at 96.7m

CN CE R R PP TR

STRATIGRAPHIC KX04397-2006.8H14,15,16-LOGGED-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S5WD7
5 #
l..---
™
-
1

3456 Ophe Crescont

amep Prince George, BC V2N 2P9
{250) 564-3243

Earh & Environmental LOGGED BY: CD

COMPLETION DEPTH: 100.7 m

ENTERED BY: CD

COMPLETION DATE: /06
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CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BH14

DRILLER: Geofech Dyilling

Quesnel, BC

PROJECT NO: KXD4397

DRILL TYPEMETHOD: B-80/0DEXCoring

MNORTHING: 585969284 EASTING: 531276.55

ELEVATION: 572 m

SAMPLE TYPE

[ Qs

[NORECOVERY  [XJSPLTSPOON  ESJGRAB

[[T]muo RETURN

[I]core RETURN

BACKFILL TYPE

W senTonne

[ JPEA GRAVEL Mstouen Falerout

_EAoricurtives [Jsano

DEPTH (m)

STRATIGRAPHY

TYPE

ELEVATION (m)

SAMPLE NO
RECOVERY (%)
| DRILL TIMES {min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

A SPT W [ELOWS300 mm| &
1

00

rlqll||||i|ll|l-||-l||l|l:|l|||||||l-ll||I|||TTIT||||I1rlr!lr|1FI1II1!I|l1!l|!1|l

108

109

LB L]

™~ L e T U

e SAMPLE

&

GRAVEL, coarse grained, subangular, loase from 97.7m to 100.7m

463

II'|I.IIIILI'|EIIIIIIJ

o0t 0] 4 nole: fines washed while drilling{confinued) BEE &4 OB
s b s b e L E
kit S A A
0. s.Nne “ . . . . M H H
7 End of Borehole al 100.7m i B B E P OH 3
471 Drilling methed did not allow obsarvation of water level PR T SR O e 0 O
lﬂ'n—: frana} .{....E.. i.' ..i}...;....;...j
1N D
ABE—] Sansdrndindias i e
: RRRRRERE
45',!_: ................ ... ................
b1
455.5 ................. ..--.. ............
m'- b [ L1 ‘;llii - " - L)

STRATIGRAPHIC HX04397-2004.8H14,15,18-LOGGED-REVI,GPJ AMEC-PG-MULTIWELL-DATATEMPLATE GDT S/a07

L

Earih & Environmeanlal
3456 Opie Crescant

Prince Gi
{250} 564-3243

LOGGED BY: CD

COMPLETION DEPTH: 100.7 m

ENTERED BY: CD

COMPLETION DATE: 61108

e, BC V2N 2P9
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STRATIGRAPHIC FXD4¥07-2006.8H14,15.16-LOGGED-REVA.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT 5/307

CLIENT: Cily of Quesnel

PROJECT: Wes! Quesnel Land Stability Study

BOREHOLE MO: BHiS

DRILLER: Geolach Dalling

Quesnel, BC

PROJECT NO: KXD4397

DRILL TYPEMETHOD: B-80/ODEX/Caring

MORTHING: 5870276.18 EASTING: 5314172

ELEVATION: S85.2m

SAMPLE TYPE !TUBE

[~Tno RECOVERY

B<spur sroon

=[5

BACKFILL TYPE WcerTone

[Jreacraver  [[T]stoveH

_DiGRDl.IT

[[muo RETURN
PAoricuttves  [Fl]sanp

[core ReTuRN

DEPTH (m)
STRATIGRAPHY
SAMPLE TYPE
SAMPLE NO
RECOVERY (%)
DRILL TIMES (min)

ELEVATION [m)

SAMPLE DESCRIPTION
AND DRILLING NOTES

T
=
k.4
&
u

g

|||j|l|l||lIIllIlIlIllIlllIll

2

i

GRAVEL (9]

J A=

)

on

\

IIlIl'|Il1FlIilllJIlIIll‘l]Illl
L)
| —
=

iIlIJFlll?

g

-|"'r"|"1"'r||||r||-||-||-||-|-.||-1r-lr-"f"l:ralli|l1L|1L1||l||llll|l||l-|l|-||||r-|-u||

=]

gisddails s papnleasougnn

IIlIIlIIIIlIIlIIlTr

-
=l

ST, trace gravel, subrounded vesiculer basall and other lithic clasls,
sliff io very slifl, non plastic, brown, moist

Vikrating Wira Plezomiater 154 installed a1 8.8m

-50it b firm, wet from 9,8m ko 11.3m

# POCKET PEM (Pa) #
W a0  w
PASTC  MC  LOUD
—a—

WEL] "2 %% s
AR RIR N
AN i b dd b
BIBINID E :
# [ 41 |8 Pl
g g B R BRGSO T L SN RO P
SE313L P
1o I O O :~{.— 1-;}
ehiluld HRER
1 1 S : f 1§ i
BRI L s 2 fi s
Wl O TR
E’i -'1 :'1 |-'1 E g
B TR R 3 WS COE P G
SRR R N T O O
o |4 .L-| .L-| ::
.11-:-:' .-1 .-1 .':'-
i | 50 I T R
R SIELE :
a1 :

amec®

Earth & Erwircnmenial
3456 Opie Crescent

Prince George, BC VZN 2Pg
(250) 564-3243

LOGGEDEY: CD

COMPLETION DEPTH: 1006 m

ENTERED BY: CD

COMPLETION DATE: B/27/06
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CLIENT: City of Quesne!

PROJECT: West Quesnel Land Stabiity Study

BOREHOLE NO: BH15

STRATIGRAPHIC HX04357-2006.6H14,15,16-LOGGED-REVLGP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S/M07

DRILLER: Geotech Dyilling

Quesnel, BC

PROJECT MO: KXM337

DRILL TYPEMETHOD: B-8B0/0DEX/Coring

MORTHING: S870278.18 EASTING: 5314172

ELEVATION: 5652 m

SAMPLE TYPE

_EINO RECOVERY  [X]SPLIT SPOON BHeoras

[MUORETURN  [JJJCORE RETURN

BACKFILL TYPE

]
]
=
g
m

[CJreacrave,  [[lstousH [alerour

PADRILLCUTTINGS  [2]SAND

DEPTH (m)
STRATIGRAPHY

ELEVATION (m)

SAMPLE TYPE

SAMPLE NO

SAMPLE DESCRIPTION
AND DRILLING NOTES

RECOVERY (%)
DRILL TIMES {min)

10 IIEARRERRRER

Y 5 Y

l|ia||||l;||ll||i|liII.Il-l|l|!l|l1ll||!|l|il1Fl'IIlIF

L |
K &
-
&

v

T

|
SR

8 g & #

JII]||||||_Lll!lII-IIl'll1lllrll|||l||1|l1||

L)
&
—

i
]
pitss s lys v ssapaslawsvpnae sl snss ol sgapylsaisornng

5

E

'\ TUFF, aklemaling coarse and fine-grained bads

T e e e e T e e i o . " — — —— —— —

CLAY TUFF, trace lo some sand, fine and mediurn, weak, black and
while weak clay-rich sand-sized clasts, massive, bluish grey, moist from
10.1m to 34.0m

=
-
=

quenk organic s from 13.0m I

NiEnseom BHD, <

-joint amonth, polishad, planas, 55° from core axis at 14.9m
25 | joint: smooth, pashed, planar, 55° from core axis at 15,0m

11

~firm, wed from 17.6m to 18.1m

"l

~firm, wet from 18.9m o 19.1m

o

Earh & Environmental LOGGED BY: CD

COMPLETION DEPTH: 100.6 m

3456 Ople Crescant S
Prince George, BC V2N 2P9 ENTERED BY: CO

COMPLETION DATE: 627106

[250) 564-3243
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CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NC: BH15

DRILLER: Geolech Driling

Quesnael, BC

PROJECT NO: KX(4337

CRILL TYPEMETHOD: B-BIWMODEX/Coring

NORTHING: 5870278.18 EASTING: 531417.2

ELEVATION: 5685.2 m

SAMPLE TYPE W

[Anorecovery  [seurseoon  Ecras

[Mmuoreturn  []core RETURN

BACKFILL TYPE [ senTonme

[Jrencraver  [[fJstoucH Falerout

FAori cuttings  [-X]sanp

:
:

SAMPLE NOD

ELEVATION (m)
RECOVERY (%)

DEFTH (m}
STRATIGRAPHY

DRILL TIMES (min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

=
&
-
#
-

i

r
]
i
i
b 4
T

i
e
-.'\.
=r
Ll |
N
=
|

1]

w
!
]
~
1
b
a

p
-
-

i

%)

El

il

r-

-

-~
Lossavssaslassasannalogssnennsl oo anasai

Z

rl;l|||||||ri|ll||1||||-||.1|||1r1!1|I1I!IIrII

STRATIGRAPHIC KX04357-2006.8H14,15,16-LOGGED-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT /307

-

-~
&
w0

=
T
%
1
b
I
|

1B

,
S
S
E

18| o

i

o
!
-
]
e
)
-
l|||||||-||||||1||1||l|||||||||1|l|!l||lllllllllllllII!IIIIlJI

TTTTE TR T T[T rrres
e
-
-

TUFF, altemaling coarse and fine-grained beds(comtinued)

-some sand o sandy interbed, medium sand-sized clasts, abrsp conlact
{within 10mm) from 20.4m to 20.6m

-sandy interbed, medium lo coarse sand-sized clasts, abnupt
{within 10mem) from 22.4m to 22.8m

D

-some sand fo sandy interbed, medium sand-sized clasts, sbupl contact
{within 10mm] from 25.6m 1o 26.0m

~gravely clay lens S0mam thick at 25.5m

COMPLETION DEPTH: 100.6 m

COMPLETION DATE: 627106

Earth & Environmental LOGGED BY; CD
3458 Opie Crescant .

ameCG Prince George, BC V2N 2P9 ENTERED BY: CD
[250) 564-3243
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CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BH15

DRILLER: Geotech Drling

Quesnel, BC

PROJECT NOG: KX04397

DRILL TYPEMETHOD: B-BI/ODEX/Coring

NORTHING: SB70278.18 EASTING: 531417.2

ELEVATION: 565.2m

SAMPLE TYFE | LS

[7INORECOVERY  [XISPLTSPOON  EGRAB

[[MuoReurN  [JJCORE RETURN

BACKFILL TYPE eevTonnE

[Jreacraver  [Ms.ousH fa)erout

[roriLcutnings  [-]sanp

SAMPLE TYPE
SAMPLE NO

DEPTH (m)
STRATIGRAPHY
RECOVERY (%)

DRILL TIMES {min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

o
&
#
-
& | ELEVATION (m)
1

-
I
I
%
N
1
o
it
o
2

=

%
<
g

b
!

1

-

]

n

bt

18

#
-
£
-
i
&5
Pl

|||||||||I|||||1||.1|rllllllll|ll-lll-lFI|
]
-~
Ly
||||||||1||||t|||||_l||l|!l|!l|||ll|l1|ll

®
T
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g
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Y
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'1||||||||Jll||l|!l|llrllllrl|

STRATIGRAPHIC KX04307-2006.8H14,15,16-LOGGED-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GOT 52147

]
<
by

b
]
-
i
w
i
-
I
(5, ]
&

8

Y
Lot
L |

L
-
w1
&
e |

pivigiidnleseggsgnalopnpasngalosasnainalassaannag

w
I
|
»
P
|
-||||||$

18

<joint; wavy, slightly rough, fainl shckensides, 307 from core axis at 29.9m
TUFF, allemating coarse and fine-grained beds{conlinwed)

e ——— ]

:

clgsls

100mm thick of SANDIGRAVEL & CLAY, 5%-10% of tola! length, bhush
oray, damp fram 36.0m to 42.8m
Joint: smaoath, polished, planar, sickensided 45° from core axds al 36.4m

-core breais into slickensided joants al 37.Tm

<Joint: smoaih, polished, planar, sickensided 30° from core axls al 38.0m
-s0me ofganic Inclusions fram 38.1m to 39.0m

-carbonaceous clay lignite seam (S0mm thick) al 38.7m

Earth & Environmental LOGGED BY: CD

COMPLETION DEPTH: 100.6 m

COMPLETION DATE: 6r27/06

3456 Opie Crescent 5
amecﬁ e oty 2 ENTEREDBY: CD
(250) 564-3243
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CLIENT: City of Quesnel PROJECT: West Quesnel Land Slability Study BOREHOLE NO: BH15

STRATIGRAPHIC HX04357-2008.8H 14,15, 18-LOGGED-REVIGF) AMEC-PG-MULTIWELL-DATATEMPLATE GDT 5347

DRILLER: Geotech Drilling Quesnel, BC PROJECT NO: KXD4397
DRILL TYPEMETHOD: B-BIMODEX/Caring . NORTHI‘JG:_SE?D‘Z?E.W EASTHG‘,_ESM'I?E _ELEUA'I'IDN: 555.2111_
SAMPLE TYPE e [Anorecovery  [X]seutspoon  EJeRas [Mmvoreurn  [[]core RETURN
BACKFILL TYPE Wcemonme [ ]PEA GRAVEL [MstousH Falerout EdoruL cutines  [ljsano
= — o

— = E E gl|£|E

E

sl & |2F|5|8|e SAMPLE DESCRIPTION

HAER-BHEHEE AND DRILLING NOTES

8l £ |3[33|8|2

(] T = | &

L4 [~ ~ 4 4 - TUFF, altemaling coarse and fine-grained bedsconlinved)
- e s 525 -gravelly interbed from 40.0m o 40.2m
: S R
= LT T T
X L
L '!\I "/"\1 &)
I AP Ry ® ||
B AT
- L % b LY "
L it e
C S R
- S T B |
- Fuy = P
- ot
- e ] - <joint: smooith, polished, planar, slickensided 25 from core axis al 42.0m
N AR
- L
L. e ™ e ™4
r 1 i

-4
Bad
T
Y
-
|
R )
¥
k3

-
PRI IT IR Al B RO OB U I F A OO U e T O O A T

B

Ed
-
,
L
$

LI L N L L L
. I
\‘H
.':'a

! i "'/‘ i ’/' 518

5
iJ
i
<

b T re e
P Rl 518

JriFrarad
T
e
Y
~
- =1 - \..- - !
AT EE TN PR RN E RN FNENEE NN

\'ﬂ-
\‘H
[54]
=1
P

T
I
I
N
I
I
o
="
iillillTIIlIill!Ll

-coarse sandy clay wif inlerbad, S 1o s8if fom 49.7m fo 50.0m

LLLINL B N L LI LR LB N

P R

Earlh & Environmental LOGGED BY: CD ] COMPLETION DEPTH: 1006 m
3456 Ople Crescant

amec@ Prince George. BC VZN 2P ENTERED BY: CD COMPLETION DATE: 627106
(250) 564-3243 Page 5 of 11




CLIENT: City of Quesnel PROJECT: Wesl Quesnel Land Stability Study BOREHOLE NO: BH15
DRILLER; Geotech Dyilling Quesnel, BC PROJECT NO: KX04387
DRILL TYPEMETHOD: B-B0/0DEXCaring MORTHING: 587027818 EASTING: 531417.2 ELEVATION: 565.2 m
SAMPLE TYPE e [/norecovery  Ddseutsroon  Horea [[Mworerurn  [H]core RETURN
BACKFILL TYPE W senTonmE [ClpeacraveL  [MMsLousH falerouT EAoricurives  [F]sanp
e — — E o
z T E E ol|E£|E
= = w
| § |3 HEIEE SAMPLE DESCRIPTION  encamrie
I REEHEE AND DRILLING NOTES o
- ) n
b= o [w = E ——
- 50 ‘:‘ N 3‘ \’_~515: 92 | ae | 2 | TUFF, allemaling coarse and fine-grained beds{confinued) 1 16
L L= ] 1 Sl -
- '~.I -.,j \.' \/'- - W B s O
- P B 7 fo.3” 1
= § L] 1 L -
L o e ] ks B o B
- P e oy S 1 e e ey e R IR
L [fesyr=-0g CLAY TUFF, fim, medium plasiicity, massiv, iraclured or frackures inio |- < |- |-
2 LR g L slickensicied joints, abrupt conlact with above unit, brown, some ceganic  [%:%
- [~ = Ty . inclusions, organics throughout likely give brownish colour, moist frem i ]
o F e e 3 51.0m to 55.2m (polential shear zone) [ 1k
- SN A 0|3 | 9| 19| sandy from51.0mto 51.2m
3 ¥ et ] -firm from 51.2m fo 51.3m
o N ]
L g TR 513
E SRR 7
C oy %y ]
- [V - E -fractured or core breaks into fraclures with polished i
- R 7 smoalh, planar, polished surfaces, fraciures ra Triented
- el 207 and 70°, sheared in multiple directions from{52.5m {
5 s ] zone)
: LY y LY 5 hEIE—_ :H “ ﬂ'l
E . ] ]
E '1\' ”.\‘ vl 3
E pe~a=d 1 —N
- LR AN 1R D
FH | v s . ‘ll
= P F 1
N Lyl g 2 51—
1 i s 7
§Z ‘!;t‘- "'f"’: -’.r" ] 1
= 0
ars Uyt ] o
s e T | ,,.r—""f CLAY TUFF, trace sand-sized clasts, very siff, medium 1o High plastic,
& S L = i massive and fraciured into polished sickensided joints, blukh gray, mokst
] AL . from 55.2m 1o 58.0m (polential shear zone)
E _'lf;‘ Iy ’I" 1 E -saries of sbckansided |oints, S0mm spacing &l 65° from core axis
i GRS
E SRR B W@
L oy Ny -
S5 o Fme =
+ o e e =
;5?. i T iR, R .
o Fo T T .
whgy L', o ‘ .
|l T |
ﬁ “'=’ "-r,, E -mulfiple joints, smooth, poshed, planar, slickensided 0%, 15° and 45°
! [ 8 3 from cone axis at 57.2m
E [ = -¥-Ray Diffraction Test at 57 2m
E Fog .l'/ i i'f : 3? 1W H
2 AR - =interbed of clayey sand tufi, 40mm thick, %0 from cone axds al 57.Bm
| el et Nand579m
E U R ’/‘50?—_ CLAY TUFF with interbeds of SILT TUFF and rare SAND TUFF, vary siiff, |7,
< 0L A medium plasticity, paraliel bedding, 10mem to 60+mm thick orented within
o el STl | M 20° of cora ads, fractured Inta joints with dark brown staining of
B3 LT SRl - shckensided linealions, 100 fo 200mm spacing, random orienlafions,
S i e it B blsish grey, damp from 56.0m ko 66.2m
g a4 nole: appears origanally horizontal badding has bean ratatad 707 bo 507
sr Lo e = D s0p] -bedding 25° from core axis, fractured parallel (o bedding 2t 58.3m
B gl el N 1
st fa o) T[] P | -vesdiog 20 omeore axis ats9.am
E: I_."-‘I._ !‘\_ ] ':
%: r :fl\l ’r" 1 -X-Ray Diffraction Test at 59.Tm g T T
gree L% % . SR B O T T
g égngmnmantai LOGGED BY: CD COMPLETION DEFTH: 100.6 m
g ame e oo, B V2N 2P ENTERED BY: CD COMPLETION DATE: /27106
G (250) 564-3243 Page 6 of 11




CLIENT: City of Quesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BH1S

DRILLER: Geotech Drling Cuesnel, BC PROJECT NO- KX0D4397

DRILL TYPEMETHOD: B-8MODEX/ Coring NORTHING: SBTO278.18 EASTING: 5314172 ELEVATION: 5652 m

SAMPLE TYPE | QIS [AIvo REcovERY [BXseuiT sPoON EGRAB [T]mun reTURN [[]core ReTuRN

STRATIGRAPHIC FXD4307-2006,8H14,15,16-LOGGED-REV.GP) AMEC-PG-MULTRWELL-DATATEMPLATE.GOT S/207

BACKFILL TYPE W zeronne [Jrea GraveL [MstoucH faerout ZAoRLLcuTTiNGS  [2]sanD

SAMPLE DESCRIPTION
AND DRILLING NOTES

DEPTH (m)
STRATIGRAPHY
SAMPLE NO
RECOVERY {%)
DRILL TIMES {min)

:
:
5

ELEVATION (m})

2
f-
-f"
,'l

-
o

TUFF, allemnaling coarse and hne-grained beds [continued)

T
=
[

1
%

1
A
=
o

.\'\l\-
\-\..
spas o aaaalaaseaspas 1oy apasly

-vestical contact between sand and silt Wi beds from G60,5m to 61.0m

-motst and fractured into gravel-sized clests from 61.6m 1o 61.8m
(sloiagh)

-
-

Ed
-

II!II]IIII

£

£
-

&
-

o
=
=

LI I L N L L L NN L B BB
&
-
Ed
-

‘.I
S b CLAY TUFF, irace Io same sand-sized clasis, medium plasic, very s,
massive, some rectures o frachwred, some areas whena corg breaks info
43 | o7 | 14 | polished, planar surfaces, bluish green, damg from B6.2m Io 76.5m
nobe: appears as welded uif and has not been rewarked by walar or
olher procasses
-dark brown slaining on jeint surfaces rom 66.2m Lo 66.6m
~gandy, fine grained, dry from §6.6m io 65.9m
-fark brown siaining on jeint surdaces from 66.9m o 67.3m

-sandy, fine 1o medium grained from 67.8m lo 68.5m

b3

"
|
Ll |

S
=
Ly |
™
=

2
L
Fr=
[y
L
Fi=
1~
-
5

-polantial bedding contact 10° from core axis
sl -zandy, fine-graingd interbed from 62.5m o 70.6m

T
[
-
]
=
[
-
1
&
||-i||||[||||||||-|||_’|_|jlIilIlllllrlIIIIIIII1II'|II|||||!||

rrTTE T TR

-l
=

X
)

#
-

Earth & Environmental LOGGED BY: CD COMPLETION DEPTH: 100.6 m

3456 Opie Crescent » 3
Prince George, BC VZN 2P8 ENTERED BY: CD COMPLETION DATE: 6127106

@
5
%

(250} 564-3243 Page 7 of 11




STRATIGRAPHIC KXD4397-2D068H14,15,.16-LOGGED-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT SuoT

CLIENT: City of Quesnel PROJECT: West Quesnel Land Stabiiy Study BOREHOLE NO: BH15

DRILLER: Geolech Driling Quesnel, BC PROJECT NO: KXD4397

DRILL TYPEMETHOD: B-80/0DEX/Coring NORTHING: 5B70278.18 EASTING: 5314172 ELEVATION: 565.2m

SAMPLE TYPE s [Anorecovery  [seutsroon  EHGRas MMwworeury  [lcore RETURN

BACKFILL TYPE W senronne []PEA GRAVEL [Mstoue Fa)erout PAoruLcutrives  [-Zsano

= E ElRo|E|E

= & |2[55|5|8 SAMPLE DESCRIPTION T,

o = = || & - 0 @0 w0 4w

IR HEE AND DRILLING NOTES I Y
® e ®|E il

= 2 __®© © ®
0 T r TUFF, altemaling coarse and fine-grained bads{continwed) i T
= - 4 455—

—
iy
™,
!
]
=,
!
1
%

46 | 97 | 3 | -brown from 71.1m ta 71.6m

¢
-
.
b4

=

L
T
e
ud i
A=
w
L)

~browm from 72.5m to 73.0m

TR B

o~
-
#
-
rl
Y
[r=]
Pl

™
=

||||l|l||IIIIrl|lll|l!I‘IIFIIilll'lll'llllllillllll.l'lL

||||l||||l‘|||||||l||I||l||l|||l|||I|Trlrlrl]rrlrlilll

*
-
4
-
?

GRAVEL, some clay to clayey, loose |o densa, dasls subangular 10-
30mm @ prmarily paary to smoky-coloured quarz, greentch whils clay
rmaleix bn Some aneas, moist

Mobe: poor racovery and absence of ine-grained matrix suggests
washing while driling

3
'CI
a
aﬂ
) (-4

5] W |17

'&' I.E“I
o b o b
e QO o2 Qg
;El u [y
(-} b [-3 1]
.2 0 .00
1.-[} C“':B

LB NI N B L N LB R L LR L L
L]
o
L
o

=
L
.
-
e
=
|!l|llllllllIlllIl1IlllllIIIIIIIIIiII!IIqll'lIIIIIL
&=
Ll
=

2

e Oal e LOGGED BY: CD | COMPLETION DEPTH. 1006 m
rEscen . .
amec@ Prince George, BC V2N 2P9 ENTERED BY: CD COMPLETION DATE: 6/27/06

{250) 564-3243 Page 8 of 11




STRATIGRAPHIC KXD4307-2006.8H14,15.16-LOGGED-REVA.GPJ AMEC-PG-MULTIWELL.-DATATEMPLATE.GDT S3/07

CLIENT: Ciy of Quesnel PROJECT: Wesl Quesne! Land Stability Study BOREHOLE W(: BH15
DRILLER: Geotech Drilling Quesnel, BC PROJECT MO: KX04397
DRILL TYPEMETHOD: B-BOA0DEX/Coring MORTHING: S3870278.18 EASTING: 531417.2 ELEVATION: 565.2m
SAMPLE TYPE [ QEE [norecovery  Ddsputsroon  EScras [Mmuorerury  [J]core RETURN
BACKFILL TYPE Wccrionne [T]PEA GRAVEL [MstousH Ea)orout EAoru curtves  fi]sanp
& E Elelo|E|E
=
2R BHFEHE SAMPLE DESCRIPTION
-_ — [« ]
o AEHEIE AND DRILLING NOTES
b o E a1 &
LD ™ W e N GRAVEL, some clay o clayey, loose Io densa, dasis subangular 10-
- « " e 4 | 485 30mm @ primarily pearly to smoky-coloured quariz, greenish while clay
a P b [y 0| s | 15 | 2 | mavixin some areas, moist
N Lo 0O .0 g 3] Mole: poof racovery and absenca of fine-grained matrix suggests
r s s\t i washing while driling{confinusd)
L '.'Ia o S p
L8l Lo ,oq. 1
C o0 ey lﬂﬂd--_
u fo o ™ b o
L L9 0 .99 o
: VLR LN :
__Ez }ﬂ [} q}g <1 :
- .9 0,0 Quasdf| 5|52
: ; &' "y Ei :
C 1 2 GRAVEL in firm clay matrix, anguiar clasts of highly weallared qup
X ] io B0mm @, some wealhered dasls break Inlo apgutal cublic frag
- - wilh light pressure, clasts light grey o smoky, vireous, hardne
83 ] {chert), matr is §gh! groanish whits; lami :
- 7 482 B0F from core axis, inferbeds b
¥ | | Y P
o 1|
-4 T | ‘\\,
E 4
65
: || | -white clayand sand interbed at 85.2m
85
B s | |IEAE AR
a1 e 3 -]
C 14787
£ ] et
= i[#]=|= s
C 2 I T k- !
— Earin & Envionmena LOGGED BY. CD | COMPLETION DEPTH:. 1006 m
pie Crescan : :
amep Prince George, BC V2N 2P9 ENTERED BY: CD COMPLETION DATE: GZT/06
(250) 564-3243 Page 9 of 11




STRATIGRAPHIC KX04397-2006.BH14,15,16-LOGGED-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT Siam7

CLIENT: City of Quesnel PROJECT: West Quesned Land Stability Study BOREHOLE NO: BH15
DRILLER: Geotech Driling Quesnel, BC PROJECT MO 10404397
DRILL TYFEMETHOD: B-BINODEX/Coring NORTHING: SB70278.18 EASTING: 5314172 ELEVATION: 565.2 m
SAMPLE TYPE o= [Anorecovery  [seimsroon  Eeres [Mmuoreruan  [J]core RETURN
BACKFILL TYPE Wl cenTone [T]Pen GRAVEL [ stoucH falerour DRILLCUTTINGS  [-2]sanD
— =5
= % E g o £lE
| & [B[=|5|8 SAMPLE DESCRIPTION
= = 13
& E |28 3 8|E AND DRILLING NOTES
(= |
E |9053|8|2
AT 1 TERAVEL in firm clay mairix, anguiar clasts of highly wealhered quartz, 10 :
- 475+ I 60mm &, some weathared clasts break indo angular cublc fragments :
- - with ligh! pressure, clasts light grey lo smaky, vitreous, hardness 7 H
N 1 {che), matrix is Bght greenish whils, laminaled day, badding evidant v
- b S0° from core axds, inferbeds Smm of white weathered clayey gravel :
H . 10mm thick, mais{eonfinusd) :
a1 ] :
- A 474 iwls|s
C ] -grades into consclidalad white SHALE fram 90.5m lo 92.0m fdo 8 [ o o
52 ] WHITE SHALE, R0 o R1, highly wealhered, laminated and fissila with = E
r 473 fine intarbeds of 2it and clay shale, irace sand and fine gravel, some i
E - quariz nodules, planar cross bedding dipping between 20° and 70°
L . Sore s, whil, some sty colored sandsized incisions (posgbe o AT |+ Fee e e b s
- b secondary mineralizabion), dry io damp
i ] 61| 0 |40
93 ]
- 472
i s 11 ‘ E
- b— 4.”_' 3Url'll1 I*Lhﬁﬂ of ”ri SRR
E 10| &2 | 5= m ¥ ilic:
i ] fbe mnus greas, ho aqmﬂvahi-ng dark grey |o black
C ] qu z inclusions, T0mm wide, waalhered (o graveklike
= J nicy fraerr 34 3m 1o 04.5m
SO =——
- 470 -brown-tan smoath, palished, planar, greasy fesl 0* from core axis at
C 11 95.2m
X ] @ | 100 | 3 | -orientation af laminations betwaan 30° and 707 of core axds
e ]
2 469
C ] -carbonacaous shaley Interbed fram 96.5m to 91.1 (caal) S b e e e
o7 ]
- 4BB— -quartz nodule (30mm thick) al 87, 1m, 87.3m, 87 .5m and 97.8m
- & | = | =
[ ——— | ~wavy folizticns, phyliic texhure, lokiations 75° from core axis
ol
- 467
1| s | ==
=
o —a dﬁa_
: = = : .|
- B 1| %% || querznote @ommtic stsadm
y — - |
F 100 - LR E = = < H . H H
E:étg ggﬂngmner;lal LOGEED BY: CD COMPLETION DEPTH: 1006 m
Mescen 3 B
amed? Prince George, BC V2N 2P ENTERED BY: CD COMPLETION DATE: 6/27/06
(250) 564-3343 Page 10 of 11




STRATIGRAPHIC KX04357-2006.8H14,15,16-LOGGED-REVI.GPY AMEC-PG-MULTIWELL-DATATEMPLATE GDT _SAW07

CLIENT. City of Quesnal

PROJECT: West Quesnel Land Stablity Study

BOREHOLE NO: BH15

DRILLER: Geotech Drilling

Quesnel, BG

PROJECT NO: KxXD4397

DRILL TYPEMETHOD: B-80/0DEX/Coring

MORTHING: 5870278.18 EASTING: 531417.2

ELEVATION: 5652 m

SAMPLE TYPE e

[7]NORECOVERY  [X|SPUTSPOON  EGRAB

[T ]mu RETURN

__mcums RETURN

BACKFILL TYPE

7
ﬁ

[JreacraveL  [[llsLous [aJerout

FAoriL cutines  [sano

RECOVERY (%)

DEPTH {m)
STRATIGRAPHY
ELEVATION (m)

SAMPLE DESCRIPTION
AND DRILLING NOTES

g

g
=

[i]

s SAMPLE TYPE

2 | DRILL TIMES (min)

il

%1

TTATTERTRT P P T FPaT P eT¥
! 2

=

e

-y
=
=]

463

J|_|1|l1ll|rl|ll|l1|-]|l1|.l

—]
=]
el

4

i

2

&

F-3
[=c]
(=]

illl:llllIlllllblllllllill‘l]l

i

g

l|!l|lll!lllllll'lll]lllllllll.

e
£h
=

r||F|||||.I|||||||||I|||-|pq|II[l|llll'|IlIIlII'IIlIIIII'lII"l"l'li.lr'll'llllllll"'"'

110

PHYLLITE, R0 fo R2, weathered, laminatedfolialed, greasylgraphitic
feel, carbonaceous in areas, some quartz veining, dark grey lo
black{continuead)

-fclialions al 457 from core axs

\-quartz inclusion al 100.6m

End of Borehole at 100.6m
Drilling method did nat allow observation of water level

& FOCKET PEM (iPa) #
Wm0 W4
PLASTIC MC. LIGUD

—

(L] e a &
Geesdrendeenadanninnedonnionnden
L ¥ 4 ..-i--u-.i.- -§- i ..'r;..
RN ARERER D
L T
dnnnaiannd -..i...i. Bann] .-E.-
o FERER ¥ -51 ey 'WE"
: z
T - I I .: ........... .,:.......-ur
: :
L el o A e

1)

Earh & Environmental
3456 Opie Crescent
Prince Geoarge, BC V2N 2P5

(250) 564-3243

LOGGED BY: CD

COMFLETION DEFTH: 100.6 m

ENTERED BY: CD

COMPLETION DATE: 627106
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CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BH16

STRATIGRAPHIC HX(04397-2008.8H14,15,16-LOGGED-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT Sam7

DRILLER: Radius Quesnel, BC PROJECT NO: KXD£397
DRILL TYPEMETHOD: HC2000/ODEX/Coring MORTHING: 5859544.24 EASTING: 530634.61 ELEVATION: 660.3m
SAMPLE TYPE s [morecovery  [Pseursroon  EScras [Muuoreturn  [J]core rReTuRn
BACKFILL TYPE W e=nronime - |PEA GRAVEL [Mstoven Fa]GROUT EAoriLcurmies  [Flsano
s & |B5|2|5|E SAMPLE DESCRIPTION
= o=
B = = zl2|8]|5 AND DRILLING NOTES
£ E 9 5 slal=
w w (ea o E
- D E "BILT, clayey, firm, medium plasicty, brown, wel
C 660
2 ]
: 659
2 :
L 658 1|46 | @
[ 3 -stifl, moist from 3.0 o 4.6m
I 657 -sand lense at 3.2 m and 3.6p
¥ | | el
- :
5 “AL [
F = \,j 5m 4.6m to 6.1m, frm
5 ] & shat endo ground inta mud, may be wiong orderidirection froem
] | 4.6m-6.1m
655— b1 a0 | 10
- L M R, N SAND, siity, trace clay, traco sgarss, subrounded volcanic gravel,
¥ ODOOTD L=t cohesive, soft, massive, brown, wet
N 7 SILT, trace day lo clayey, &m lo very 58, massive, brown, moist
N i 4 || s
= ]
: i50-
Irace gravel from 7.6 1o 7.65m
- ] -Helper lost core from 7.5m-7.6m
n ] ~20mm thick fine sand lense al 7.9m, 8.0m, 8.1m, and 8.2m
E G210 s 10| ;
:_g : N SOOI bl Bl gee et . ............ e
B 651 ':::-:-::::é:'.'.:
n W lmfw lPiiiiiiiig
gil;lél g Ij:nv'mnrneT.al LOGGED BY: CD COMPLETION DEPTH: 2223 m
pie Crescen . .
amedg Prince George, BC V2N 2P9 ENTERED BY: CDIEP COMPLETION DATE: 10/23/06
{250) 564-3243 Page 1 of 23




CLIENT: City of Quesnal

PROJECT: Wes! Quesnel Land Stabilty Study

BOREHOLE ND: BH16

DRILLER: Radius

Cuesnel, BC

PROJECT NO: KXD4397

DRILL TYPEMETHOD: HC2000/CDEX/Coring

MORTHING: 5863544.24 EASTING: 53063461

ELEVATION: 660.3 m

SAMPLE TYPE i'ruae [/Mnorecovery  [X]sPLiT sPooN = et [T]mup RETURN [Ncore rReTuRN
BACKFILL TYPE WsevTonme [ JrEA GRAVEL [MstoueH Fa]erROUT PAvricuttves  [<]sanp
- = Eglo|E|E
E = o
E % § E iy E g SAMPLE DESCRIPTION SR BB
= < & = w2 W
A HHE AND DRILLING NOTES = s
o m (o2 g E - - —
- MO IO R -
- 10 E SILT, trace clay o clayay, firm ko very stiff, massive, brown, E : :
L E50— maish{contined)
i : i 1 S O R SO 8
u 4 " ¥
C a 7 | 100] 15
|12 ] -interbedded with low angis fin sand crossJaminae from 12.0m 1o
C ] 12.2m
- L -50f1 to firm, wet from 12.2m o 127m
13 5| IR R
: 11 A
L " \ iLTAND X
L £ MF
E 10| o] | 10d] 2 1l
- . compact, wilh allamaling beds of SILT, 567, H E
- - b-udshaMuand!M‘ka.lramwand LS
—15 4 1 fossils, faint bedding, to dark brown, moist R I R st e e e e o
5 = '
C 3 -trace gravel from 15.7m 1o 16.2m
—16 Q| 0 |mo| 2
:
: * |
i 3 11| 5|35
18 . il
S e ER
: ] 1R NS 0
. ] very loose fne-grained sand from 18.7m 1o 19.2m ; e
£ sl IEAEIE: A
b x r.

STRATIGRAPHIC KX04397-32006.8H14,15,16-LOGGED-REVY.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S//07

(250) 564-3243

COMPLETION DEPTH: 222.3m

COMPLETION DATE: 10723108

Earh & Eme'mnmentar LOGGED BY: CD
3456 Opie Crescent
amec” [ZEgFm —

Page 2 of 23




CLIENT: City of Quesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BH16

DRILLER: Radius Quesnel, BC PROJECT NO: KX04397

ORILL TYPEMETHOD: HC200WODEX/ Caoring NORTHING: SBEO544.24 EASTING: S30634.61 ELEVATION: 660.3 m

SAMPLE TYPE Wz [/Ino recovery Esﬂrr SPOON  EScRaB [Mmuorerurn  [[lcore RETURN

BACKFILL TYPE W senTonme [Slpea craveL [stoucH @ﬁnmn FAvrLcurrings  [ei]samp

SAMPLE DESCRIPTION oo
AND DRILLING NOTES w TR w

SAMPLE NO

;
3

RECOVERY (%)
DRILL TIMES {min)

DEFTH (m)
STRATIGRAPHY

=

SAND, trace bo some s, compact, with altemaling beds of SILT, s,
non-plastic, bads batwean 10 and 200mm Lhick, Irace onganics and
trace-fossds, faint bedding, brown 1o dask brown, moist{continuwed)

il
AT
AT T
il
= ol

@
b= ]
-]

L5

$ $ ELEVATION (m)

LI L L LN L B L N B

22 X SR
"Hla|s I i
Bl A [ .
E /,F__] :. | b :.-..-.;-.-.-.-E-.-.-E.."E--..E---.l:n.-.-E-.-.-:—."I:..-.
. ;J L

o N SILT, trace fine sand, firm Lo very stff, low b nop plastic, massive, 1I 1
- 637 A o [ 14 |3

C 1 s || = LE P oof
E B W1 g peds of SAND dhild
b =] A %I/Mmlmt A i F frasdonionn e
E Ee==ed]] [ o 1 4[4 [
; e I ) - i Lol o iea. o et b
S 5 7 b 3t 3 LT AND SAND (e grained), some fne gravel, irace day, very sHi, :
=25 FILIIHEIE - plastic, massive, brown, maist : i
E FlI1.FlT L1111 i 16 J.m.ﬂ' 20 . H
- HEHEHER s : :
C ERHIHRIEN ¢ :
o HHEHEN L ] G
C . 634 SAND, race 51, Ena grained, locse, massiva, brown, maist 4 iii # i :

- 10| 7 |00 | 2 L :

- d SILT, soma fing s5and, some subrounded gravel (various hologies), 1 1 T

- E brownish grey, moist A Nl -
- 633 2180 PoEoE

8 1 A
E 1 H; PoioEE

28 ’ S R S e U
: S0 18 |wo] s 11 i : : Do
- 632 ; : :

L o o (... e -. R

B X -vesicular basall cobble from 28 8m 1o 28 Sm 11 :

~29 . Blreosees BasguusabadodidiBusntuntiiniding
631 11 .

C 1 F Sl SST LI S S SR RLE

a A 19 | 100 | 25 | -vesicutar basalt cobbie 20.6m 1o 20.6m :

=

STRATIGRAPHIC HX04397-2006.8H14,15,16-LOGGED-REVI.GPY AMEC-PG-MULTIWELL-DATATEMPLATE GOT S/2/07

Eah L Eicnmenta LOGGED BY: CD COMPLETION DEPTH: 2223 m
pie Crescen ; ;
amec@ Prince Getrae, B V2N 2P0 ENTERED BY: CDEP COMPLETION DATE: 1072306

(250) 564-3243 Page 3 of 23




STRATIGRAPHIC KX04357-2006.8H14.15,16-LOGGED-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT 53407

CLIENT: City of Quesnel

PROJECT: Wes! Quesnel Land Stability Shudy

BOREHOLE NO: BH16

DRILLER: Radius

Quesnel, BC

PROJECT NO: FXD4397

DRILL TYPEMETHOD: HC200MODEX/Coring

MORTHING: 5860544.24 EASTING: 53063461

ELEVATION: 6603 m

SAMPLE TYPE [

[0 Recovery

ESPLIT sroon  Eoras

[[T]mun RETURN

[Nlcore rReTURN

BACKFILL TYPE [leronTE

[ JrEA GRAVEL [Mstoust

fajcROUT

DHILL CUTTINGS Esmn

DEPTH (m)
ELEVATION (m) !
SAMPLE TYPE

SAMPLE NO
RECOVERY (%)
DRILL TIMES (min)

STRATIGRAPHY

SAMPLE DESCRIPTION
AND DRILLING NOTES

&

g

|l|l.|IF||||rl|l||||l|llllllllllilll-ill-llllrrl

&

8

8

poeaesasalsgissanaagls e susaavebaornavnypelipasnasnabospnsvasslossnssngilas

G

i
=
=
b~

.

ST, soma fine 2and, some subrounded gravel {varcus lithologies),
iraca cobbles of vesicular bar.i, very sliff, non-plastic, massive,

brownish grey, malscontinued)

oint 70" from core axis, smooth, polished, planar

Joint: 45" from core axis, smoolh,polished, pla

622

LN B N I B L L L B (LI L L LN B L
&
pad g i lassv s avsaloguansnnn
1]

N

CLAY, some silt, trace sand, trace gravel, fem o s, mediem plasticity,

massive, brown, maoist

vl = BB :

o ||  [PTEE Te ; g ..,. .\.
B F & B :

Tk 5 B R I e N
10 AR

y O T
Bl

J Fdeeiifmcioaadiaiafasafuosdpunag i

QL
3
%

Earh & Environmental

3456 Opie Crescenl

Prince George, BC V2N 2P3
(250} 564-3243

LOGGED BY: CD

COMPLETION DEPTH: 2223 m

ENTERED BY: CD/iBP

COMPLETION DATE: 10723106

Page 4 of 23




STRATIGRAPHIC KX04397-2006.8H14,15,16-LOGGED-REVI.GR) AMEC.-PG-MULTIWELL-DATATEMPLATE GOT S/v07

CLIENT: City of Quesnel PROJECT: Wesl Quesnel Land Stability Stedy BOREHOLE NO: BH16

DRILLER: Radius Chuesnel, BC PROJECT NO: KXD4397

DRILL TYPEMETHOD: HC2000fODEX/Coring NORTHING: SBEO544.24 EASTING: 530634.61 ELEVATION: 660.3 m

SAMPLE TYPE | QG [Anorecovery  [XJseumspoon Eew [Mmuoreturw  [[]core RETURN

BACKFILL TYPE WeenTonne [Jeeacraver  [MMswousH falerour FAoriLcutives  []sano

x |elwlo|zlE
E % = 1
: M AHEE SAMPLE DESCRIPTION —
] = = E i) 2
AR EH 8|z AND DRILLING NOTES % 4
- ——
G =1 WELL 2 ®©_ N »
a0 7 5 CLAY, some sil, Irace sand, Irace gravel, fm lo s8ff, medium plasticity, 414 J 4 : :
i / Eﬂﬂ—: 4 BT massive, brown, moist{continwed) 1111 :
5 e.
42 . ol e
618
o 1 b -Vibrating Wire Piezometer 164 installed at 42 A z
i ] CLAY, some silt, race gravel wilh jolarbeds of fine S =1
: /ﬁ ] brownish grey, mais /) AL ELE : E
. A 617 o H UL : :
E il HER BB RE ' "' Fodoedodifiidaciiitong
- | | SRR R
_--H ] et 0 i E .......................
r ] = A E :
- B 16— AR IRLANT g
: : i I_.-'.’j' ] .I i ¥ 4 ..i.. i > 1 }
-5 . 00 | J7 | -lestcilar basall cobble from 44.9m 10 45.2m el b L ORI S SO SIS OO
. _'_",.."' 1.‘.': 1 : FE- - - . a :
15— | |— L ELELE
1N | X ilirl..., IS R
. K IRIELE
) o FLFLF
46 E ﬁ"_ LRLEL S e e
B14— 1 AH L
] 30 | W3] 16 | 3PN TN TN | EER Rt REE i TR O TR U N
H S . d
a7 1 g £ |7 [ SR SN T N O O OO
613 S FH E
: ‘:1‘1__ .— ilF ........................................
; B lkIx 1
48 E w | ss |10 "i‘:-:'._: Li '+ .i"":E”";””j:_""E‘“{”I-E”IIE:-"%"*;“-
s 612 S HHE
: : -:I'I s l. e --ﬂ---r-".-r.-.,.g-......-. ...1....; ........
-_49 . ; 'i.....,.................,g ............ EI“”IH
- 611 IR E : :
. | I 1k rl,{ ........ i

Earth & Environmental LOGGED BY: CD COMPLETION DEPTH: 2223 m

3456 Opie Crescent 3 -
a""',ec‘(9 Prince George, BC V2N 2P9 ENTERED BY: COfBP COMPLETION DATE: mrzpmw -

(250) 564-3243 age 5




CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stabity Study

BOREHOLE MO: BH16

STRATIGRAPHIC KX04397-2006.8H14,15,16-LOGGED-REV.GPY AMEC-PG-MULTIWELL-DATATEMPLATE GOT ST

DRILLER: Radius Quesnel, BC PROJECT NO: KX04397
DRILL TYPEMETHOD: HC2000/0DEX/Coring NORTHING: 585054424 EASTING: 53063461 | ELEVATION: 660.3m
SAMPLE TYPE W [Anorecovery  Dspurspoon ESGRas [Dmuoreturn  [Jlcore RETURN
BACKFILL TYPE Wcenronne [ JPea GRAVEL [MstoucH Falerout Aoricutivgs  [-1]sanp
x |elwlo||E
| £ [SBe|E|E
=| 8 |E[ofu|E|E SAMPLE DESCRIPTION
) = (4
B s |5|Ez 3 |F AND DRILLING NOTES
o g | alm|=2
o wy | [ %
- 50 g SILT, clayay, soma fine to coarse subrcunded graved lo gravelly, trace a
i 510 coarse sand, very stiff, medium plasticity, massive, brownish
K 7 grey{continued) ] 1 :' [
= W= n i
: 609 AN
52 = HELE
: 606~
[ il IESERER C =L
o . SHHE
: o
: A D
" | |[EIERE
- 805 {
55 | . T |/
ws{ ¥
- GRAVEL AND COBBLE lens, loose, subrounded, metamerphic Mhology, | -5
] 3 | 37 | 12 | folabed schist | :
56 ' ‘ol .
W_ i ¥
. SILT, clayay, some sand, very so8, low bo medium plastcty, massive,
. dark brown, very wel A 1
57 E note: pessible slough ]
3 kR O <% L]
¥ L CLAY, silty, saff, mediurmn plasSicily, massive, dark beown, moist io wet '-_'.: ]
] [SILT AND COBBLES, some gravel, subangular to subrounded, g
58 7 composed of vesicutar basall and various lithclogies, some sand, lrace el :
< clay, very siiff io hard, low plasticily, massive, dark bronen, damp wl | ;
L Eﬂf: -basall eobbile from 57.8m 1o 57.9m s :
- & -basall cobbila from 57.9m Lo 58.0m [ -
E $oe i IEREA KL Nl :
59 > ] -paselt cobble from 58.9m to 59.3m ol
- 601 :.j Ak
- 4 e f Goederndindofosndoncfren e}
: : Al 5
- 60 PO L.cdFIBAH &2 & : o ooz o= o
Earth & Environmantal LOGGED BY: CD COMPLETION DEPTH: 222.3 m
amed? g‘fmﬂgjﬂw;m g ENTERED BY: COBP COMPLETION DATE: 102306 ___|
{250} 5B64-3243 Page 6 of 23




STRATIGRAPHIC KX04397-20086.8H14.15,16-LOGGED-REVI.GPJ AMEC-PG-MULTWELL-DATATEMPLATE.GOT S07

CLIENT: Cily of Quesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BH16
DRILLER: Radius Quesnel, BC PROJECT NO: KXD4387
DRILL TYFEMETHOD: HC2000MODEX/Coring NORTHING: 586054424 EASTING: 530634 61 ELEVATION: 660.3m
SAMPLE TYPE | QS [Amorecovery  [Xsrutsroon  Ecres [Mmuoreturn  [J]coRre RETURN
BACKFILL TYPE _ IeenToNE [CJpeacraver  [[lstousH falerour EAoriLcurmmes  [l]sanp
= ¥ |g 3E £|E
E = >
,%_1 S ligfu|& & SAMPLE DESCRIPTION
E &38| AND DRILLING NOTES
2 § d|Z|% ]2
[ [ )=
] - SILT AND COBBLES, soma gravel, subangular to subrounded,
N Heood 0| 2 |12 | ' | composed of vesicular basall and various lithologies, some sand, Irace
B 1 - clay, very stiff io hard, low plasticity, massive, dark brown,
L . = damp{continuad)
X H 3 -basalt cobble from 60.0m to 60.4m
_:"-“ ririninis -haszlt cobbis from 61.0m to 61.2m
s L 588 -basalt cobbis from 61.3m 1o 61.4m
- J Q| 40| | 2| -basat cobble from 61.7m o 62.1m
I-_ﬁz JC N :
: JC MO EBB_-
b [eiisacy 3 TUFF. atemaling coarse and fne-grainedbeds_ _ _
- '-,’.‘ .r,',: 1,..-"‘ . SAND TUFF, clay matrx, some gravel-sized clasts
- by [} hY LY B
F® —‘fr d {1‘ f.#r ;
5 A P IR
: "J'..‘ _.f... e ~
B F o e 3
E ey i L
r J - I i . : '._'_,..--"
o [ .
- B b -
B ot 596
- sr=00=1 4
C L 7 42( | 1
£ oo x
—ﬁﬁ £ ./._ -
o e del 3 e- grean, mois! from 64.7m to €6.1m
o "#..‘—.r..k—. S5 R
F SR a
L : ".__: % |
- N = b =
I LA R -
66 “ oy %oy - -
fom e ] [ SAND TUFF, fine to medium-grained clasts, clast supporied, cay matmy - =
K ' m-gra ¥ e
J 0 e s ] 48 |10 25 [\suppored, compac,bue green, moit oG5 imw g2 ___ _ [
A = ] S.MI)MI:I GRAVEL TUFF, clay madrix, elast supponied, non cohesie,
S - bhea-green, meist from 66.2m o 68.3m s
b R TR T S =1 = ‘_I
e R b
LU L Z
R - =
= T T 503
SRR ] .
SHEA .
W | "',-'I' a 44 | 100 | 33 -
=68 L™ v AT - T
C e iy z .
N P e Ty Bl | 1 B re s ton b b e B The
o i, . SAND TUFF, fine-grained, compact, curved-parallel laminalions with Py
E Prersas] 3 \organic matesial dark grey-blus fom 83mlo@85m "]
- AL el SARD AND GRAVEL TUFF | clay maiix and clast supponed, '
C <=~ 3 non-cohesive, massive, blue-green, moist from 66.5m t 70.0m
—5 d b a L
X e o a
i 'll-l";- ’j.fl % L 5‘91—_ 45 0] o :: :
C T . T 1 T f::._ Boerdened
L [\~ ,_n"' = - :
r U ] e :
F 70 \ ,‘ E = - 4 F T T - - R
5?5‘? gpiﬂgmfﬂl LOGGED BY; CD COMPLETION DEPTH: 2223 m
am Prince George, BG V2N 2P9 ENTERED BY: CO/EP COMPLETION DATE: 10/23006
(250) 564-3243 Page 7 of 23




STRATIGRAPHIC KX(4307-2006.8H14,15,16-LOGGED-REVA.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT Si3a7

CLIENT: City of Quesrel PROJECT: West Quesnel Land Stabiity Study BOREHOLE NO; BH16
DRILLER: Radius Quasnel, BC PROJECT NO: KX04397

DRILL TYPEMETHOD: HC2000/0DEX/Coring NORTHING: 5859544.24 EASTING: 530634.61 ELEVATION: 660.3 m

SAMPLE TYPE e [FImorecovery  [<JspuT spoon =T []Jmuo RETURN [Mcore RETURN
BACKFILL TYPE !BErﬂuﬂrlE QFEA GRAVEL MELEUE-I E]mn nm_L CUTTINGS Es;mn

SAMPLE DESCRIPTION N
AND DRILLING NOTES WM W &0
.

SAMPLE NO

:
2

DEPTH (m)
| STRATIGRAPHY
RECOVERY (%)

DRILL TIMES {min)

=
=]
Ed
-
#
-
i

TUFF, allemating coarse and fine-grained bads{comtinwad) 4 d 4
GRAVEL TUFF, coarse-grained in chay mairix, dense, arey-blue, maist 2
from 70.0m to 71.0m o] |

SAND TUFF, fine lo coarse-grainad, trace lo some gravel, clay malx,
hard io dense, massive, blue-green, malst from 71.0m to 73.9m
-bedding eviden! with some organics and pebble stringers from 71.0m to
71.6m

g & | EEaToNm)

i N ]
2 [0 % 1%

LI R B LR LR R RO LAELNLEL N N
L.
!

b
\
!

-
=

- -
£
-
#
-
i

-
wn

T
-
~
|lll|l|!lIIIFI|il|l||l1|l1|l1I|IIIIIIIII

-]
o

Fa -,

[}

£ \.
-

]

g||||n|||$

S
i .\-..:-.
E

e

b |
[

.\h

T
!
-

1
2
L~

=
S
;.n"
[
S
:.f
l|ilI!lllI!l|riliilllllIlIIIIIItILIII.
I
[
[
|
[
I
I
|
I
I
I
I
I
I
[
[
I
[
I
|
I
|
|
|
-
-
.

LI I LA L LI LN L LN LN L R R |
\‘H
-\'-.

GRAVEL TUFF, some sand-sized clasts, day malrx, dense, massiva, A
grey from 77.9m lo T8.6m Ul .

#
,
-
&
5]
- A

st | 100 20 -

SAND TUFF, coarse grained in clay makrix, subroundied clasls, dense )
from 78.6m (o 79.4m g

v

4
‘ ﬁa1 ———————————————————————————

CLAY TUFF, trace sand and gravel-sized clasts, hard, massive, derk
brownish grey, damp from T9.4m bo 80.8m

-woody fragment 50mm leng at 75 Bm o -
Earth & Envirenmanlal LOGGED BY: CD COMPLETION DEFTH: 222.3m

amed? it g o SRR ENTERED BY: CDBP COMPLETION DATE: 10723106
{250} 564-3243 Page B of 23
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CLIENT; City of Quesnel

PROJECT: Wesl Quesndl Land Stabilily Study

BOREHOLE NO: BH16

DRILLER: Radius

Cuesnel, BC

PROJECT NO: KX04387

CRILL TYPEMETHOD: HC2000ODEX/Coring

NORTHING: 586954424 EASTING: 530634.61

ELEVATION: 6803 m

STRATIGRAPHIC KX04367-2006,8H14.15,16-L0GGED-REVI.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT 50/07

SAMPLE TYPE s [vorecovery  [<Jseurspoon ESGRaB [Mmuorerurn  [[coRe RETURN
BACKFILL TYPE W cevrone [ ]pea GRAVEL [MstoucH [Falerour EAorLcurmves  llsano
- = Elulo|E|E
E = =
S| & |B[|a|E|e SAMPLE DESCRIPTION
= || ' !
& s |ZI§Z]18]5 AND DRILLING NOTES
wi|lw|=
w E | E
(]
T8 |~ + o 4 JN [T TUFF, allemating coarse and fme-grained beds continued]
B [~ T~ ) 580~ -fraclured zone @t 80.1m, slickensided joints 15° from core axds, purplish
- Y J fe - color
- Wy Y -
K ety SRt =1
- \ i S8 ¥ | e e e o
: Gy o GRAVEL AND SAND TUFF, ciay and sand maiix, dlasis 10 75mm @,
—a1 S o - weal, subrounded and clay-rich, coarse gravel clasls al base of unil,
N A ] dense, grey, damp from B0.8m (o 82.5m
- LTI 1
: N IEAEIE
e Y LY LY % -l
- [ g g A -
' 1
[ S ]
82 doahTY g
S SRR L \-grades ino sandy caytuflals2dm _______ ___
- B . CLAY TUFF, sandy, ine lo medum-grained class, krace
- A L N clasts, hard, blue-green from B2.3m to 84.8m
- S 4 Joint 45* from cora axis, smooth, planar at 82,
e A r’/ :’f .
L ; \_} v_ 1514
- Ya it .
: | b ‘_\ 1_ :
C .",,‘ .r,"r,-' r,' ]
-84 o Ay -
- L = 2
- F o e Y | 5Te—
C bl A0 P S
B Ia !{..‘ r 7]
o e -
ey -
b i T - :
SRR , moist from 84,8m o 86.6m
-?,‘—13-‘—. s75-HH——=" -gravel Wit interbed B4.8m to 85.2m
ol e 4
- I :,."- :,_"- 4 N -Vlbrating Wire Plezometer 168 Installed at 85.6m
e W ] -gravel Wff inlerbed 85.6m lo 85.8m
— GG -'\ \_'\ \_"' -
: Shatriat I | RN ]
E [ I 2]
- i . *_:5”- -catbonacecus inferbed (Smm) &t 86.3m
N S 7
L :..1"— :._" - ] grained, well graded, subangular to subrounded, weak clays, dense,
—a7 | AR g e - trace organic Inclusions, blue-grey molst from 86.6m to 93.0m
E A%y 2 -fractured zone 85.9 to 89.9m
I Fe Fo T 4 573
- LR ) 4
I R
" Lt .
B Fm = T 7 5 |n| 16
- . fr i f/" .
- ‘,__'*_ _\_‘ 4
. I "f‘,i 7 N
o BRI L
- '”r‘ :,"(; i . -highly weathered weak zone from BBA 1o 8B.Bm (possible slugh)
C g Vg L 2
gg P oot e 2
L =01 Jf| s |e]
SRR L
peyay 3
*1\1 A ] ;
. e PSR, ] T e ks oEn S ELE o3
Earth & Enviranmantal LOGGED BY: CD COMPLETICN DEPTH: 2223 m

(250) 564-3243

3456 Opie Crescant
Princa George, BC V2N 2P9

ENTERED BY: CD/EP

COMPLETION DATE: 10/23108

Page 9 of 23




STRATIGRAPHIC KX04357-20068H14,15,16-LOGGED-REVI.GP) AMEC-PGMULTIWELL-DATATEMPLATE.GOT SG47

CLIENT: City of Quesnel PROJECT: West Quesnel Land Stability Study BOREHOLE NO: BH16

DRILLER: Radius Quesnel, BC PROJECT NO: KXD4397
DRILL TYPEMETHOD: HCZO0VODEX/ Coring NORTHING: 5B69544.24 EASTING: 530634.61 ELEVATION: 660.3 m
SAMPLE TYPE Wuce [“norecovery  [spurseoon ESJGRes [Mmuoretury  [core RETURN
BACKFILL TYPE Wsentonne [TJpen GRAVEL INEEER Eleraut FAvriLcurmnes  [lsano
=1 E |Elgle|E|E
E = | =
: 5 |3 ; AAE SAMPLE DESCRIPTION Re—
E = S|I3|F L] 00
AREHHHE AND DRILLING NOTES 2_2_» s
= o |5 Bz a1
LW | % %y A ~sand Ll Interbea wilh Iow angla cross stralifcalion from BB.Bm to 83.9m
- [V~ vV~ s abrupt lower and upper contact
L T B - -multiple coarsening downward sequences from 89.9m lo 50.8m, 5
- B i sequencas lotal, medium sand tuff coarsening lo araved il
- s glartd 10| # | " | = | TUFF, atemating coarse and fing-grained beds (continued)
= o T S oy E
Fo1 feameamd
C ; 4 ]
- i I‘rz"T "fj .
r S oa_ %o o
: '{r’z"r"f .
_gz -
X L as=vi= 0| w0 | o7 | =
N F ot 1, | 568
E e .
F Py b - fractured zone §2.6m o §3.0m
¥ b W, I
e ’1‘- fx‘!r iy 1 1
B L . ]
= | L ERT—
- ."’-'; W~ oy i
N St ]
C Fm = 10 & |00
- Ya el P
:9‘ # \-: Y :
. v 40 4 566 [W
N B T . T 7
B oy "_lf-. _ia :
Fo e g e - !—J
LY l|| * ‘ E
L i -
L "'/‘\L e u L
LY E i
tro = so — d5a5— B | 5 :
1 ]
SR ] GRAVEL TUFF in sand and sill malrix, clast and matrix supparted, fne to
g SR B S coarse grained, well graded, up 1o 50 mm 2, mix of subreunded weak
AR L . clay clasts and subangular resistant clasts, dense, some sand inferbeds,
g (v v ] Bluish grey, Irace ofganic inclusions, matst from 35.4m o 107m
[y~ :J _"1- 2 -frectured zone from 95.4m 1o 96.4m
\I ‘f \I \i" | m‘:
e ™ ey = 4 .
B R, .
_\r\.i\'xi"‘ 3 6 |10 | B
‘.l"-.,. .p"-, E :
L R B ]
L b o, T T J
- -Jfl-' ’,‘rl- "..-"" L
E 0000 B B -clast of highly weathered vesicular basalt, secondary mafic
i L I‘,{! :’/ 5 mineralizabion within vesicles al 87.5m
L Ty 4
T B
C R T i
F [ s # [ m|
- J‘- 11-" 1 -2 YV 11 v 0000 Py U4 N [Werrtrenereadetriiane o
= e e -
o L \._\ % :
o9 ;r !,1'!;'#/' i FRICIRENIR. PO PP R PR R [ s
- p i, Tty L Ty y .
- Ao ey - -fining dowrwand sequences from 99.1 to 99.5m, 2 sequences talal,
A R bl coarse gravel lulf grading ta fina sand Wi
| % oy %oy Y -
5 et 3
o i ] h .
:Wﬂ '\I\f\l.,f'- ] 65 |87 | & 1 B B f: & GF E
ki 1 s i_* _— -
%gpl{ingmnmr:lal LOGGED BY: CD COMPLETION DEPTH: 2223 m
e Cresce : :
a P Gearge, BC V2N 2P9 ENTERED BY: CD/EP COMPLETION DATE: 102306
(250) 564-3243 Page 10 of 23




CLIENT: City of Quesnal

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BH16

DRILLER: Radius

CQluesnel, BG

PROJECT NO: KXD4397

DRILL TYPEMETHOD: HC2000/0DEX/Coring

MORTHING: 5869544.24 EASTING: 530634.61

ELEVATION: 660.3 m

SAMPLE TYPE

e

[#Ino Recovery .sﬁ.rr SPOON EGME

(Mwuoretury  [[Jcore RETuRN

BACKFILL TYPE

[ EERTE

E]_PEA GRAVEL Iﬂ_Ils.nuau

Fz]eRouT

I:I-HILL CUTTINGS Esmn

DEPTH (m)

| STRATIGRAFHY

ELEVATION (m)

SAMPLE TYPE

SAMPLE NO
RECOVERY (%)
DRILL TIMES {min)

SAMPLE DESCRIPTION
AND DRILLING NOTES

g

I_l||l|I-lII-.Il-lI-lIlIIIHIFlIF1l1|lIIlIIl||
=i - - - — — - = —
(=] (=) =]
2 = g ] ] E = g8 =

|i||i|l-||||li|l-l|l||l|'|'l1!lr!1F'|IFlI!1Il|'lllllllllllillllll

g

h.ﬁp’t AAA AAA
Al AR AR
AAA AR AR
Al AR A/
.I\hﬂ .I\ﬂﬂ ﬂ.AA

Ahﬁnhhﬂﬂn
Ah o AA AR
RS AAA AR
Ah AA AA
RS AR AN
Ah AA AR
AAA AR AN
Al AA AR
Aﬂﬂhnnﬂﬂﬂ

Al AA
Aﬂhﬁﬁhhﬂﬂ

Al AA
ﬂannnnnnh
Al AA AR
A AAA A
Ah AA AR
AAA AAA AR
A AA AR
Al AAS AAK
Af AN AA

%

&

roaa v s v pabas s pa s alsospyapaalospusnavnlonvsungay

i

o
z

B

100 | 2

-grganic inlerlaminations (2mm) a1 102.6m

II‘I]i!I.I]L

=nole: volcanics entrained in fuff unit

<clay with some whillsh sand-sized dasi Inlerbeds 99.9m to 100.1m
TUFF, altemaling coarse and fine-grained beds (coniinued)

00 | 2

m

WVOLCANICS, subanguler white phenccrysls up ko 5mm, dark blue 1o
dark grey matrix, very weak to weak, highly wealhered, massive,
fractures info joints with plumose structure, damp (Andesite)

oy ~ L

F Fe = fm ™

pa v e o lis v s s legspiiaassloiiappagg

STRATIGRAPHIC KX04397-2006.8H14,15,16-LOGGED-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GDT SiM0T

amec®

gl
Earh & Enwnnmenl.al

GHhUEI.TUFF clay :mdsand mah’uqda:slﬂﬂrmn @, composed of
5 lals L

LOGGED BY: CD

COMPLETION DEPTH: 2223 m

3456 Opie Crescent
Prince George, BC V2N 2P9

ENTERED BY: CDEP

COMPLETION DATE: 10/208

(250) 564-3243

Page 11 of 23




CLIENT: City of Quesnel

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: BH16

STRATIGRAPHIC WX04337.2006.8H14,15,16-LOGGED-REV.GFY AMEC-PG-MULTIWELL-DATATEMPLATE.GDT S/0T

DRILLER: Radius Quesnel, BC PROVECT NO: KXD4357
DRILL TYPEMETHOD: HC2000/0ODEX/Coring NORTHING: 5889544.24 EASTING: 53083461 ELEVATION: 6603 m
SAMPLE TYPE e [Anorecovery  Dseumseoon  Eoras [Mmuoreturn  [M]core RETURN
BACKFILL TYPE [WsenTonne [ JPea GRAVEL [Mstoue FajerouT EAoriLcurines  [i]sano
— < Elglo|E|E
E =
| & |BF|E[z|8 SAMPLE DESCRIPTION S
g = 30
B E |=ElZ2]|8]|F AND DRILLING NOTES e
= g |@[E|F|8]2
] [ i ] (7 %
-0 [y vy - GRAVEL TUFF, clay and sand malrix, dasts 20mm @, composed of
2 = v~ "ss0] wesak clay-rich and mare resistant clasts from 109.7m fo
- Fohe g e | 111.5m{continved)
: A= s=1 AR P ® | -orgariclignite inclusions al 190.0m, 30mm X 3mm
[ ol 'F/‘\l be -
C \ ‘ ]
_111 - )_‘ - Sy - =
[ o fziil iy ]
F SRR L
B EANE” ] “SAND TUFF, Tine grained. Irace coarse sand and gravel-sized oiasts, |
N B S . trace organic inclusions, compact bo dense, light o dark grey from
- 1 b . 111.5mlo 113.8m
" 112 L i 3
- b o e L -
- [ P T - B
F SRR
L ol T O T .
- [ P = o =
" '1\1 "’(.\I i =
s [~ v~ 3
N 1 5 dr =
- LY LN b N
N el PR L
E LY b ]
N b S ]
© M Fme = e = =]
N L A, 3
M E
B FL,‘ = Fa J ‘J ]
- \1 \,; \l xr ) 515«:
- & i e 5
L L ]
b el
Ll S PP 2 -
oy %oy T - -coarse gravel and cobble sized clasts, clast edges polished and shiny
i s Ll 1 from 115.1m o 115.8m
A B B ]
, T0S TR SON TR -
o = Fm =
' ]
Pt e ]
e L3S -1 3 | Casing lostn orginal hole a 115.8m, new hole started 85m souhal |
ity ] 0.3m higher elevafion flag cantinued from 113.8m) _ _ _ _ _ _
RIS ke | IR “Tighty fraciured phyliie with some gravel 1A om 115.8m ta 117.4m
AN ]
bl W . N
Fon = Fua = & _
nr R 7
Sy
# = E
\ — - - A 1 5‘13_-
< PHYLLITE, weak to moderale strength (R1-R3), seme faint bedding,
8| 7 | blzck, same whita veining, meist, some polished grooved, planar :
- surfaces reprasents foliation of low grade meta-shale or preferential H
118 ] fraciures along laminated shale surfaces :
N - -highly weathered and soft interbeds from 117.4m o 117.8m :
L 5421 -|oind: smooth, planar, 45® from core axs af 117 8m
[ a T8 | B3 :
119 ] <Joint: rough, planar, §0® from core axis at 119.0m
B Ba{=—
: 1| ™ | '™ -weathered inlerbed, some fine black sand from 119.4m to 122.0m |
:12‘0 3 L ‘TR EEEREE
& Enviranmenial LOGGED BY: CD COMPLETION DEPTH: 2223 m
3456 Ople Crescent : ATE: 1 ]
ame& Prince George, BC V2N 2P9 ENTERED BY: CDVBP COMPLETION DATE: 107230 —

(250) 564-3243




STRATIGRAPHIC HX04357-2006.8H14.1516-LOGGED-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE GOT S2407

CLIENT: City of Quesnel PROJECT: West Quesnel Land Stability Study BOREHOLE WO: BH1G

DRILLER: Radius Quesnel, BC PROJECT NO: KXD4357
DRILL TYPEMETHOD: HC2000/0DEXCoring MNORTHING: 586054424 EASTING: 530634.81 ELEVATION: 660.3m

SAMPLE TYPE iTL.IBE EHCI RECOVERY F'I.lT SPOON EGW @ MUD RETURN mCDRE RETURM

BACKFILL TYPE WeevronTe [JPEAGRAVEL  [[[[JSLOUGH Falerour FAvRiLcutrigs  [-]sanD

= =|E
= =
=| 8 |El5|u|5| SAMPLE DESCRIPTION S
= < (& = 00 20 %0 0
A HEHE AND DRILLING NOTES
=1 Lo T = —a—
i = =S ___ = L] ® L]
- 120 - PHYLLITE, weak to moderale sirenglh (R1-R3), some fainl bedding, " R :
C 5401 bizck, some whila weining, maist, some polished grooved, planar ER ;
- - surfaces represents foliation of low grade mela-shale or preferential L i oy A :
C 2 fraciures akong laminated shale surfaces(conlinued) i i‘ i T e i ]
: ol I XK 1]
.-_i21 ] o | f REE- e - CLE PR e - eeT it
L ] # |4 - i
[ 2T ; R
: ; Wil
:—122 ——— E ; :' . FSRE S I SO SO0 NN
= IhIb A A
SN— [} <wavy Tolitions, greasy feel aj-+23 R
=L \ P
E | | I'EREEE
124 ] 41 sredeensiieasdesiiene dian ksl Dl
- 536 3 A
- e — -1 af [af==+ 3 é-..i...i":. ] o+ ]
- ] o[ 25 il P
f B Mol
—125 ] - woce sarid, hard o 125,010 1 L1 e e e
L . ] " 1
535 11 L
- -some coarse sand and fine gravel-sized clasts, clasts same composition :
2] as phyllite, possibla brite shearing from 125.6m fo 126.1m ; ' i
126 . -highly fractured in 20mm-100mm fragments from 125.6m lo 128.0m R K
127 ‘ @328
128 ]
IR e[| 8 g
Saz— z
- = -jaint: smooth, planar, palished, 65* from core axis 21 1268 6m
: S )| s |0 |2
: : * s L J“?..! B i - ]
:m///// ] 8L 121 I O
Earth & I_Engmnrm:lai LOGGED BY: CD COMPLETION DEPTH: 2223 m
3456 Opie Crescan 1 ;i
ame Prince Gearge, BC V2N 2P9 ENTERED BY: COMEP COMPLETION DATE: 10/23/06
{250} 564-3243 Page 13 of 23




STRATIGRAPHIC HM04357-2006.8H14.15, 18- LOGGED-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE GOT Sa07

CLIENT: City of Cuesnel

PROJECT: West Quesnel Land Stability Stedy

BOREHOLE NO:; BH1G

DRILLER: Radius

Cuwesnel, BC

FROJECT NO: KXD4357

DRILL TYPEMETHOD: HC2000NODEX/ Coring

NORTHING: SBE0544.24 EASTING: 530634.61

ELEVATION: 6603 m

—— e — =l
SAMPLE TYPE e [Amworecovery  [X]seutspoon  EGRas [MMmuoretwrn  [I]coRe RETURN
BACKFILL TYPE W ecnTonme [ JrEA GRAVEL [MsLoueH Falerout FAoricurrvgs [l]sanp

E =z =l =] =
0o = 30 ull
o — ]
" e & _ WELL B iy MR
L 130 7 E CLAY wilh PHYLLITE inerbeds, some black sand, frm lo siff, PP=200- 2. B T :
B 530 400Kg/em2, Essileplaty structure, non-plastic io high plastcity, soma Dy :
- ] quartz veins, light grey lo black, moist{confinued) 11
:_131 / E B& | 95 | 21 ;
5 =
132  IEAERES -
N 528
133 Melz|a
: 527~
- = D é
134 . \ :
2 515.: ml"ﬂ] =2
- 4 Foorfoonaduraforadion] i
¥ ] o ! £
:—135 E o ] / ................ R T G
se5—H-HH=— =
o IERE K
524
523
E -lithified inlerbed with white veining paralfel fo core axis a1 1374m T3 (At bttt b B b
/ ] @ |%|H
522
521_: 83 | 15 | 2 | .vibrating Wire Piezometer 16C installed at 139.1m
/A :

COMPLETION DEPTH: 222.3m

COMFPLETION DATE: 10v23106

Earth & Environmantal LOGGED BY: CD
3456 Ople Crescent 3

amec® [EEssa B P
(250) 564-3243

Page 14 of 23




CLIENT: City of Quesns!

PROJECT: West Quesnal Land Stabdity Study

BOREHOLE NO: BH16

DRILLER: Radius

Quesnel, BC

PROJECT NO: KXD4397

DRILL TYPEMETHOD: HC2000/0DEX Coring

NORTHING: 5869544.24 EASTING: 530634.61

ELEVATION: 660.3m

£}

512

Ll

149
511

101

14

:
2
3

pa v a o b s v an sl o papa oo pasalegassvpaslosgusasraalosavaspasalspsryapaelsssososoplonpassoislss

- 150 A

CLAY, firm, non to high plastic, fissileiplaty struclure where prasanved,
queartz veins up (o 30mm thick common in areas, light gney lo black from
147.9m lp 154.4m

=quartz veins 20mm thick spaced 100men from 147.9m to 150.0m

SAMPLE TYPE Wruze [Inorecovery  [sPL srooN Em&u EWDHEHJHN [H]core RETURN
BACKFILL TYPE W cevmonme [ |FEA GRAVEL MstoueH Fa)GrouT FAorcurrvgs [l]sanp
| E |Elge|E|E
=
| & |Bl5ls(E|e SAMPLE DESCRIPTION wrockEr Py
[ = = al|ls|=
o [ = = 00 0 0 40
N HHE AND DRILLING NOTES 3.
E bl —|
o w5 ELL D0 @ m
L4 V CLAY with PHYLLITE interbeds, some black sand, fim to <tif, PP=200- [~ =TT :
530 400K gicm2, fisslalplaty structure, non-plastic to high plastcty, soma LR :
quartz veins, light grey to black, moist{continued) o X T
Y o P -thified interbed with white veining parallel to cons axis at 140.0m A 2 e e e s
:.141 S Sl e S R o o e
. 518
fithified inferbed with white veining paraliel to core axds al 141.6m
—142
- o5 (a0 | 22
143
. 517
B %
N ..-#“'} D
144 B R PR TIPS
516 |/_‘\
:_145 \(j/ ------------------------------------------
s1s] || 24| &

STRATIGRAPHIC KXD4XIT-20068.8H14,15,16-LOGGED-REVA.GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GOT 5307
I I T ™ T T TP T Tt Tt

amec”

COMPLETION DEPTH: 2223 m

Earth & Envircnmental LOGGEDBY: CD

3456 Opie Crescent . 2

Prince Gaorge, BC V2N 2P ENTERED BY: CO/BP COMPLETION DATE: 10r2306
fzﬁﬂtﬁm-gzﬂa P# 15 of 23




CLIENT: City of Quasnel

PROJECT: Wes! Quesnal Land Stability Study

BOREHOLE NO: BH1B

DRILLER: Radiys

Quasnel, BC

PROJECT NO: KX04387

DRILL TYPEMETHOD: HC2000/00EX/Coring

MNORTHING: 5865544.24 EASTING: 530634.61

ELEVATION: 660.3 m

STRATIGRAPHIC KX043GT-2006.8M14,15,16-LOGGED-REVA.GP.] AMEC-PG-MULTIWELL.-DATATEMPLATE.GDT 5207

SAMPLE TYPE e [/InoRecovery  P{spLiTsPoon Boeras [[T]muo RETURN [ |cORE RETURN
BACKFILL TYFE W sevone [7]PEA GRAVEL [Mswouet Ea]erour EAvruLcutrings  [llsano

= E |Elglel|E|E

=

= g |8 ElS | & % SAMPLE DESCRIPTION

& e |2IE|2]8|5 AND DRILLING NOTES

& = <Y =

a |= o« | &
BT y i CLAY, firm, non to high plastic, fissfaiplaty structure where presenved,
[ 5[] quartz veins up to 30mm thick common in areas, light grey 1o black from
B . a2 | =g | 23 | 147.9m o 154 Amfcontinued)
v ] ~clay and weathered phyflite, soft 1o firm, fissile structure gives broken
E . samples gravellike consistency from 150.0m fo 152.2m
151
: 509
i 10| 03] ea | 2
152 E
E 53&—: =5ome quartz veing 20mem thick, ight grey colour from 152 2m 1o 154 .4m
E mwm| o |5
—153 .
; 507
i x| | \ D A
154 ]
Z L I
B = 4 EYU_ waalh weak [R0), non-plastic lo low
g i icity, sal, folial re, gravel-like consislency, mois, black
wl——
| I
155 05| 52 [ 2
—
157 :
: 503
N JQ|im| 2| a
:—1:53 —_— E
E r— 5ﬂ?—j
:—159 —_— E 108 | 40 | 20
- 501
W—08
- 1
afsﬂggp%mmﬂlﬂl LOGGED BY: CD COMPLETION DEPTH: 2223 m
ameé? Prince Gmms'e‘s;ec' VZN 2P9 ENTERED BY: CD/EP COMPLETION DATE: 10/Z306
{250) 564-3243 Page 16 of 23




CLIENT: City of Quesnal

PROJECT: West Quesnal Land Stability Study

BOREHOLE NO: BH16

DRILLER: Radius

Quesnal, BC

PROJECT NO: KX04387

DRILL TYPEMETHOD: HC2000/ODEX/Coring

NORTHING: 5B69544.24 EASTING: 530634.61

ELEVATION: 660.3 m

|

-
o
hJ

2

488

487

black(continued)

SAMPLE TYPE [ [Anorecovery [XsPUTSPOON  ESjGRAB [MMMuoRreTURN  [J]CORE RETURN
BACKFILL TYPE W ccronne [ “Irea cRaveL [MstousH fS)erout FAoriLcutmings  [-i]sanp

= & [B[5|a|E|8 SAMPLE DESCRIPTION —

Bl £ [5[g|%(3]5 AND DRILLING NOTES e
. E ] g G|z [ m—

w L = _ X 40 & Bl
160 N PHYLLITE {weathered), exremely weak (RO], non-plastic 1o low :
B wl | a plasficity, soff, folisled struchure, gravel-like consislency, moksl,

2

Li |1|.||||||l|rillll||lIlllI-i|lll|I-lIl'IFI1FlIFIII-IIlIllllJIIIlIII

|j|_||ll|l|lllll|||||||lI:llll|l!|l!II1I||IJIII|'II

STRATIGRAPHIC KXD4397-2006,8H14,15,16-LOGGED-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE.GOT 5007

36 i &1
165 i
] 495
— 2 -green minerakzation along some jolnl suriaces from 165.5m o 166.4m -; 2 5- & :
L= - 134 | 88 ~foliationfamination evident, paralal (07 bo 10°) to core axis, wavy, planar, otk I & R "hlil
- o] greasy feel {graphilic), core fractured at 15° cross-culling laminations L i :
- = from 166.0m fo 167.4m GRS E EHL S & S
. ol IR ED ay
167 ] T O S
F 493 P
C I me| e | == o e e st A
- . -paralle| quartz veins, 4mm thick, oriented 45° from core axis fram i 3 i
: . 167.5m to 167.6m P :
o ] -wealhered shale interbed, biack, mols! from 167.7m o 168.3m i
g . “Raduced Lo MO al 167.5m i
C 492 -fractured into angular coarse gravek-sized dasts from 168.3m ko 177.0m T 3 R m
: : 1‘1 “] T ||||||| \11-E-||11'5\- -------- E
159 3 T e o
- ] TR x -
X J0 1] 4 | o :
- 170 A - 2 AET E Ec o e iR
Earlng Engmmmal LOGGEDBY: CD COMPLETION DEPTH: 2223 m
3456 Opie Crescent z :
amep Prince George, BC V2N 2P ENTERED BY: CD/BP COMPLETION DATE: 1072306
{250) 564-3243 Page 17 of 23




STRATIGRAFHIC KXD4307-2006.8H14,15,16-LOGGED-REVI.GP) AMEC-PG-MULTIWELL-DATATEMPLATE GOT &107

CLIENT: City of Quasnel

PROJECT: Wes! Quesnel Land Stability Study

BOREHOLE MO: BH16

DRILLER: Radius

Quesnel, BC

PROJECT NO: KX04347

DRILL TYPEMETHOD: HC2000/0DEX/Coring

NORTHING: 5869544.24 EASTING: 530634.61

ELEVATION: 660.3m

SAMPLE TYPE W ues

SRTTIrRra

[AInoRecovery SPLIT SPOON  EjGRaB

[[T]muo RETURN JcoRE RETURN

BACKFILL TYPE iEEmmnE

DEPTH (m)
STRATIGRAPHY
ELEVATION (m)

SAMPLE NO
RECOVERY (%)
DRILL TIMES (min)

[Clpeacrave.  [[stousH Fe]orout

SAMPLE DESCRIPTION
AND DRILLING NOTES

EAoriLcutrings  [ejsano

3

;

—
=
=y
%JIIJIILLI

o
o |
k3

g

.
-
=)

IIlIIILIItIIIIIIItIJI.IJI.III.II

4

LI L L LA L L R LN R LB L LB

175

AN o)

i

487
14
o

'IIIIIIII‘I

482

481

L

=

f—

LIT]

%
118 | 65 | €5
120 | 92 | 45
121|153 ] 35
||: /J

JEFoy o
(A RETH T
125 | 100 | 2
126 53 |
127 19

lIl'lIlIlII‘IIIIIIIIIIFIIIIIIIIIEIIFII

PHYLLITE, weak iﬁ1 -R2), highly fractured {spaced <100mm), shale
parant rack, laminaiediToliated, faint badding, silty shale inlebeds, race
quartz vain inclusicns, dark gray to black (comntined)

-interbaddedToliated 30" from core axis, fractwad aleng planas
{groaved, polished, greasy feel), S0mm spacing, lineations on fractured
plane trending perpandicular to dip direction (parallel lo strika)

-some pyrite méneralization at 177.2m

-corvolrlefdeformation badding at 178.3m

& FOCKET FEN [WFaj#
100 am E L] A0
PLASTIC MG (alia]
2 _ & ®m ®
FEEEE Frosgemrcanajenn fraanj
H H H
HE H
---J'\----l---J'----"----:----Il--r-l-|--;|-|-|-'|‘r-|-
H H H
H H
i i
srafannfaesadoss feradhasa]ensdonnn Foan
H -
Poiof i
H HE-
TP P PP PP P
0 T
0 N Frasgeenipe = i
H H a2
H HE-
H H a
H HE-
H H-
........... I L S S .. 0
N . fasedesncBosafossdhass]ensdgenns F.
H H-
H . o
H -
H H 2
e o R o T TTT {1
; £
LT FETEE CETE PR [ i
H H 3
H HE-
I:I - - Ilrl '|_|hl L Ld "
H H 3
H H a
H -
: Po:
Sprredernidessfiosddoefansdianag
: H &
H -
H -
B B B R
H H-
H HE-
| ERRE S PERE CR S N S S
PR SR TR SR P Sy PRS- SR H
H P
H HE-
H H &
H-
- * b * ';"'":-" * - »
L X % Jrormm faana st 1 4 1

e

Earth & Environmental

3456 Ople Crescenl

Prince George, BC V2N 2P9
{250) 564-3243

LOGGED BY: CD

COMPLETION DEPTH: 2223 m

ENTERED BY: CD/BP

COMPLETION DATE: 102306

Page 16 of 23




STRATIGRAPHIC KX04397-3008.8H14,15,18-LOGGED-REV].GPJ AMEC-PG-MULTIWELL-DATATEMPLATE.GDT SvO7

CLIENT: City of Cuesnel PROJECT: West Quasnel Land Slability Study BOREHOLE NO: BH16

DRILLER: Radius Quesnel, BC PROJECT NQ: KX04397

ORILL TYPEMETHOD: HC2000/ODEX/Coring NORTHING: SBEO544.24 EASTING: 530634.61 ELEVATION: 660.3 m

SAMPLE TYPE [ [Ino Recovery Eﬁn SPOON  jomas [Mmuoreturn  [N]coRe RETURN

BACKFILL TYPE Wl cevTone []reA GRAVEL [DstousH Falerour DRILLCUTTINGS  [-2]sAND

s  |E g o E|E

E =

= % :ﬁ: " o E g SAMPLE DESCRIPTION  sroERiEIe

o [ =< M __X0 X ¥ |

3 2 HHE AND DRILLING NOTES 2_»_»

= UIE ——a—
i A =18 o a0 [ Bl

NI =———— PHYLLITE, weak (R1-R2), highly Iraciured (spaced <100mm), shal T EE L 5 3%
C 480 parent fock, laminatediiclialed, faint bedding, sity hale interbeds, ace BB ¥ OE B E 3
L E o quartz vein inclusions, dark gray to back{confinued) I O L T
[Z ] -fractured angular graved-size clasts from 180.0m 1o 180.8m -k Sl e k- i - o e
E N -phyliite with siltstone intarbeds, laminatedaliated at 35 from core axis, R RE
—181 . fraciured along planes (grooved, polkshed, planar, greasy fedl), 100mm U
- . 128 | 120 | 25 | spacing, lineafions on fractured plane trending perpendicular o dip Pk P o
; 479 direction {parallel to skike) from 180.8m ko 167.5m = £ 5§ 2 22
:_152 E 2 :'....; . :.;:. | .; b
: o _- L
: ||| =|= xS &l
:—153 E [T SR , 3 . ‘ i
“
[ D
__m.‘ 1 y G R il St s SR e G
: = FER SR RES
: : 1 1 iz 3 affmua e .i. £ ..i....i. S -E- .{I:- ]
- ] I REEREEREE
:13-5 . = .. ............ ........ .. .......
E lﬂlsé o — H"’i '.I E 5 5 E
E . 2| B R R
. 5 IR ' DR
G 474 : : : :
:_13? E Bl... i .- &
- 3 -phiylite, irace siity shabe interbeds 10mm thick, raclured, laminated at | -2 1 {773 T e
C 7 34" from core asds, some quartz veins, Smm thick, black from 187.5mla |- : :
o ] 188.4m b
4?2'—: 12| 7 |2
- : -erumblas with moderats pressure info gravelike consislency from SR oG P
B 1 188.4m to 189.2m = i3
|.:-.1gg E i_ s i .-.. ----
B ] & .;.- & ..;.11 Sann e v

s
oy
L=

Prince George, BC V2N 2F3

Earth & Environmenal LOGGED BY: CD COMPLETION DEPTH: 2223 m
3 mec(? 2260 Oyl Crmnoent ENTERED BY: CD/EP COMPLETION DATE: 10723106

(250) 564-3243 Page 19 of 23



CLIENT: City of Quesnel

PROJECT: West Quasnel Land Stabiity Sludy

BOREHOLE NO: BH16

DRILLER: Radius

Quesnel, BC

PROJECT NO: KX04387

STRATIGRAPHIC KX]438T-2000.8H14,15,15-LOGGED-REVA, GP) AMEC-PG-MULTIWELL-DATATEMPLATE GOT SAMN7

DRILL TYPEMETHOD: HC2000/ODEX/Coring NORTHING: 5869544.24 EASTING: 530634.61 ELEVATION: 660.3m
SAMPLE TYPE I ruse [vorecovery  [<Jspurspoon  Eomas [Mmuoreturn  [RcoRe RETURN
BACKFILL TYPE W ccrronne [T]ren GRAVEL [l sLoucH falerour FApriLcurnnes  [sanp
= I E | o £|E
A % 8 SAMPLE DESCRIPTION R
o = < || & = 100 0 0 00
u E E g E g - AND DRILLING NOTES T
——
A e 5] WELL 2 © @
L 190 4 PHYLLITE, weak (R1-R2), highly fractured {spacad <100mm), shale i F :
- 470 parent rock, laminalad/iolialed, fainl bedding, sity shale intarbeds, ace SR :
+ . quertz vein inclusions, dark grey to black{confinumd) i :
: : 133 53 1E N e £ L] £ 'E' L4 ) LS [
- . | :
191 o fractured (S0mm-100mm spacing), laminaled, bedding evident (planar ;
C i gzng_g:‘wmaﬁn:l. dark grey, race quaniz vein Inclusions from 181.0m (o
192 ]
F 468
al=———
_m—
= l—————l |
=
sEE——
=
=
{454
— ]
T ————
— 7
463
- -highly fractured into angular coarse gravel paraliefocore ads and ™ s S st e S
3 parallel Io laminations, polished, grooved, wavy greasy-fesling inestions
. trending perpendicula to dip direction from 157.4m to 199.7m : :
198 . BT
462 % X
B Q18| s o
198 . i B : :
F 461-] 2 ;
- . e || BRSOk R T SRR S B i
= - Earih & Environmental ":-'!{:-::5:::::
nvironmenta LOGGED BY: CD COMPLETIOM DEPTH: 2223 m
3456 Opile Crescent : .
amec@ Prince George, BC V2N 2P ENTERED BY: CO/BP COMPLETION DATE: 1012306
[250) 564-3243 F'aae 20 of 23




STRATIGRAPHIC KXD4307-2006.8H14,15.16-LOGGED-REVI.GPJ AMEC-PG-MULTWELL-DATATEMPLATE.GDT S2u7

CLIENT: City of Quesnal PROJECT: West Quesnel Land Stability Shidy BOREHOLE NO: BH16
DRILLER: Radius Quesnel, BC PROJECT MO, KX04397
DRILL TYPEMETHOD: HC2000VODEX/Coring NORTHING: 5B69544.24 EASTING: 530634.61 ELEVATION: 660.3m
SAMPLE TYPE e [orecovery  [sputspooN  ESGRaB [Mmuoretuan  [J]coRe RETURN
BACKFILL TYPE WeenTonTe [ pea crAVEL ([T} stoueH falerout FAoruLcurrives  E-ijsano
i = E E s E|E
E z = o
z % 5 15| 2 3E SAMPLE DESCRIPTION encaroene
o = = 1— T ]
& = |ZE|Z)3 5 AND DRILLING NOTES TR
I el i WELL| = o u_ &
L 200 u -highly Trachured info angular gravel-sized clasls, laminated from 199.8m |- % 1 [J T i
. 3 t0 207 6m ] P E
¥ N PHYLLITE, weak {R1-R2), highly frachured {spaced <100mm}, shale - S
- ] parent rock, laminatedfolisted, faint bedding, sity shale interbeds, tace frind i Basennbinnganfiidnk
r . quanz vein inclusions, dark grey be backjcontinued) : :
201 : :
z =
oz z
. =
C . -less fractured zone, convolute/detomation badding from 202.7)
3 i, 203.1m A,
5 1]
oo REN
: [———— : TN
s B :
: -bedding dips 30° rom core axis, fraciured parallel o bedding at 206.0m |- Wb\ N [T T -
. -core fraciured inlo disks with 20mm-70mm spacing &l 65* from core
A anis, smooth, polished beddinglaminalions parallel o fractures from
} 207.6m ko 215.7m
Earlh & Eﬂﬁmﬂm“ LOGGEDBY: CD COMPLETION DEPTH: 2223 m
ame ity gLl R ENTERED BY: COEP COMPLETION DATE. 10/2306
(250) 564-3243 Page 21 of 23




CLIENT: City of Quesnal PROJECT: West Quesnsl Land Stability Study BOREHOLE NO: BH16
DRILLER: Radius Quesnel, BC PROJECT NO: KX04397
DRILL TYPEMETHOD: HC2000VODEX/Coring MORTHING: SB69544.24 EASTING: 53063461 __ELE'h"ﬁ.TIDN: 6603 m
SAMPLE TYPE Wz [vorecovery  [JspuTspooN  ESGRAB [Mmuorerurn  [W]core RETURN
BACKFILL TYPE | EEN [[]rea cravEL [MswoueH falerour FAoriccurtings []sano
> = =|E
| = |[S[E=lEl:
= = E|IF|u 2|8 SAMPLE DESCRIPTION
= o] E MW=
& e |=2[g[3]8]|F AND DRILLING NOTES
a8 o HEIFIE
fr o E
NI ——— PHYLLITE, weak (R1-R), highly fraciured (spaced <100mm), shale
- 450~ parerl rock, laminatedioliated, faint badding, sty shale inlerbeds, fracs
- = quartz vein inclusions, dark grey to black(continuad)
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CLIENT: City of Cuesnel
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STRATIGRAPHIC KX04397-2003 PUMPING WELLS-REVIGPJ AMEG-PG-MULTIWELL-DATATEMPLATE.GDT S2/17
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CLIENT: City of Quesnal

PROJECT: West Quesnel Land Stability Study

BOREHOLE NO: PW-2
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BOREHOLE NO: PW-2
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BH16 (76.5m to 143.3m)
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BH16 (143.3m to 223.3m)
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TABLE E1 — Atterberg Limit Index Testing Results
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STANDPIPE PIEZOMETER / \3}“._'
OBSERVATION WELL INSTALLATION DETAIL allhne
Project Name: WEST QUESNEL SLOPE STABILITY
Date (s) Installed: 7 AUGUST 2003 ProjectNo:  Kxp4397
Supervised by AMEC: S5.GREEN Instal’n No:  BH2AB
Install Method / Driler: ~ TH-80 - CARIBOO WATER WELLS Lock/Key No:
Screen / Tip Type: SLOTTED Pipe Diameler: 25mm Seal Mixture:
ROAD BOX / FLUSH MOUNT COVER Tip Backiil:
NORTHING: 586974241
STEEL PROTECTIVE BOX  EASTING: _992207.57
(MAY VARY) N
ID I
TS 1~ ELEVATION OF GROUND SURFACE _516-5 m
& E D a
“HN1b
NCTTU
t 1
]
. INSTRUMENT b
Dis, . Dis, No (i=a, b, c..) A
Dise, 8 Dtse, INSTALL
e | LENGTH (m) L, 88.3 48.1
Ds, 1 Dbse, DEPTH | ELEVATION | DEPTH | ELEVATION
: {m) fm) fm) fm)
I Dis,
Ly : mpg;mpe 0.411 | 516.39 | 0.13 | 516.37
— -
£ TOP SEAL
g Ds) 85.0 | 4314 | 465 | 4700
L B
. o TOP SCREEM
(Oc) 860 | 4205 | 474 | 469.1
| B ]
S BOTTOM
iR SCREEN (D) | 884 | 4280 | 482 | 4683
B BOTTOMSEAL | SAND to end of
= (Dbs) hole at80.4m | '7-2 | 4390
| 1
1
DEPTH TO END OF HOLE
90.4 i *GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION'

—ZI18 Inslolation forma .dwg — GHZAB — Apr. 17, 2007 1:58pm — shallep.rlz

ZOOTWEHZ-BHE ond 511

2007 Report—April

Ting WorkingwWoat Gusans] Siops Stabilty JOWDAIST, 15—

SP-FLUSH

c:



STANDPIPE PIEZOMETER / C(\‘j‘
OBSERVATION WELL INSTALLATION DETAIL allmne

Project Name: WEST QUESNEL SLOPE STABILITY

Date (s) Installed: 8 AUGUST 2003 Project No:  KX04397

Supervised by AMEC: 5. GREEN Installn No:  BH2C

Install Method / Driller.  TH-60 - CARIBOO WATER WELLS Lock/Key No:

Screen | Tip Type: SLOTTED Pipe Diameter: 25mm Seal Mixture:

ROAD BOX / FLUSH MOUNT COVER Tip Backfill:

STEEL PROTECTIVEBOX EASTING: _552210.04

(MAY VARY)
1D
A —r— ‘ELEVATION OF GROUND SURFACE _916-5
/ [P S J m
1SN KA
S Do 2,
o L8 A
T 1‘:. h g
‘mBlil _.i
]
i INSTRUMENT
Diss , Disy No (i=a, b, c.) ¢
Dise, I Disc, INSTALL 05.8
Dbecy | LENGTH (m) L, .
Dos, i Db, DEPTH | ELEVATION
1 {m) [m)
i Dibs,
L . TOPOFPIPE | o o | 5142
(D)
]| L B
i i o 250 | 4915
(D)
L 1
s ) TOP SCREEN
g3
g (Dse) 253 | 491.2
—
M BOTTOM
B | |28 SCREEN (Dbss) | 257 | 490.8
gl ! BOTTOM SEAL
Rt | I3 B (Dis) 27.0 489.5

30.0 m "GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION'

—EHG and SI—5I15 instaliclion forma .dmg — BHZC — Apr. 17, 2007 1:58pm — ohelley.niz

§7.15=-2007 Ropori—April

G\ _Drefling Working'West Quesnel Slope

SP-FLUSH



STANDPIPE PIEZOMETER / ‘.
OBSERVATION WELL INSTALLATION DETAIL ahnec-
Project Name: WEST QUESNEL SLOPE STABILITY
Date (s) Installed: 24 JULY 2003 ProjectNo:  KX04397
Supervised by AMEC:  S5.GREEN Installn No:  BH3A
Install Method / Driler;  SILVERADO - GEOTECH DRILLING Lock/Key No:
Sereen / Tip Type: SLOTTED Pipe Diameter:  25mm Seal Mixture:
ROAD BOX / FLUSH MOUNT COVER Tip Backfl:
NORTHING: 5869770.82
STEEL PROTECTIVEBOX EASTING: _592006.53
(MAY VARY) ¢
\P_|
T 75 l T— "ELEVATION OF GROUND SURFACE _5181 m
a
L
1
; INSTRUMENT :
Dis, ! Dis, No (i=a, b, ¢..)
Desc, | Disc, INSTALL
e | LENGTH (m) L, 50.52
Des, | Dbsc, DEPTH | ELEVATION
; () (m)
i Dibs,
s . o n{;}mpe 0.08 | 519.02
] I y —
TOP SEAL
(D) 49.0 | 470.1
I 1
TOP SCREEN
1 Dee) 50.0 | 469.1
.
BOTTOM
SCREEN (Dies) | 506 | 4685
BOTTOM SEAL
1 | (i) 508 | 468.3
DEPTH TO END OF HOLE
539 m 'GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION

SP-FLUSH

Working et Cuesnel Siopo StobilbysFAO4387.15—2007 Ropori—Aprd 20074BHZ—OHG and SI1—5115 instoliolion forms .owg — GHOA — Agr. 17, 2007 1:58pm — shelley.raiz
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STANDPIPE PIEZOMETER / )
OBSERVATION WELL INSTALLATION DETAIL aﬂ')ec6

Project Name: WEST QUESNEL SLOPE STABILITY

Date (s) Installed: 22 AUGUST 2003 Project No:  KX04397
Supervised by AMEC: S.GREEN Inslalfn No:  BH3BC
Install Method { Driller. ~ SILVERADO - GEOTECH DRILLING Lock/Key No:

Screen / Tip Type: SLOTTED Pipe Diameter.  25mm Seal Mixture:

ROAD BOX / FLUSH MOUNT COVER Tip Backiill:

NORTHING: _5869770.43

STEEL PROTECTIVEBOX EASTING: 59200522

(MAY VARY) ¢
.|
T55 + 77T ELEVATION OF GROUND SURFACE 519.1 &
5 b
&ND: b
_“Nitc
[ E_ He
]
. INSTRUMENT g .
Dis, , Disy No (i=a, b, c..)
Disc. - Disc, INSTALL
e ! Dbsz, pepTH | ELEVATION | DEPTH | ELEVATION
; () (m) fm) {m)
1 D,
L. . L fnffﬁ 0.03 | 51907 | 00 | 5191
TOP SEAL
(k) 383 | 480.8 | 315 | 4876
L
migiﬁEE" 38.7 | 4804 | 320 | 487.1
BOTTOM
SCREEN (Duc) | 40-1 | 4790 | 335 | 4856
BOTTOM SEAL | SLOUGH fo end
(Dosy of hole et 44.8m | 30 | 4858
DEPTH TO END OF HOLE
44 8 m *GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY QUTSIDE THE INSTALLATION®

Z007\BHZ=BHE ond S11-3115 instollation forms .dwg = BHIBC = Apr. 24, 2007 2:08pm — shelley.ruiz

C™_Drafting WorkingyWest Guesnel Siopo Stobiity\KX04307.15-2007 Repart=April

SP-FLUSH



STANDPIPE PIEZOMETER / “1‘
OBSERVATION WELL INSTALLATION DETAIL ameCC
Project Name: WEST QUESNEL SLOPE STABILITY
Date (s) Installed: 17 JULY 2003 ProjectNo:  KX04397
Supervised by AMEC: S JORGENSON InstalinNo: ~ BH4AB
Install Method / Driler. ~ SILVERADO - GEOTECH DRILLING Lock/Key No:
Screen / Tip Type: SLOTTED Pipe Diameter.  25mm Seal Mixture:
ROAD BOX / FLUSH MOUNT COVER Tip Backfil:

NORTHING: 5869782.81

STEEL PROTECTIVEBOX EASTING: _©o2041.00
(MAY VARY)

— ‘ELEVATION OF GROUND SURFAce _219-8 m

=
jr3
L
o
{=2
15—2007 Report=Aptl 2007%BH2=BHS and SN=5I15 installolion forms .dwg = BHEAR = Apr. 17, 2007 1:59pm = sheley.rulz

| PP AT AT

INSTRUMENT
Mo (i=a, b, c..)
Disc, ' Disc, INSTALL
e | LENGTH (m) L, 49.3 48.2
Dhs“ I Db“‘ DEPTH ELEVATION DEFTH ELEVATION
i {m) {mj {m) {m)
i Db,
Ly \ ToF EDT}P'PE 0.08 | 51972 | 0.08 | 519.72
- I 1 = )
; _ TOP SEAL
| e
“H:N- () 48.0 | 4718 | 381 | 4817
G LU |
smb =3 | 5 TDF{E’EREE" 488 | 471.0 | 387 | 48B1.1
| EEEE — e |
e | & —
L
. ! BOTTOM SEAL | SAND to end of
H i (Dbs) hole at49.7m | 400 | 4798 g
DEPTH TO END OF HOLE |
497 = "GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION" |

SP-FLUSH



STANDPIPE PIEZOMETER /

OBSERVATION WELL INSTALLATION DETAIL

amec”

m

‘GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION®

Project Name: WEST QUESNEL SLOPE STABILITY
Date (s) Installed: 18 JULY 2003 Project No:  KX04397
Supervised by AMEC: S JORGENSON Install’n No:  BH4C
Install Method / Driller;  SILVERADO - GEOTECH DRILLING Lock/Key No:
Screen { Tip Type: SLOTTED Pipe Diameler: 25mm Seal Mixture:
ROAD BOX / FLUSH MOUNT COVER Tip Backlk
STEEL PROTECTIVEBOX  EASTING: _092042.93
(MAY VARY)
! 519.8
~ T3 — ‘ELEVATION OF GROUND SURFACE m
INSTRUMENT
D, No (i=a, b, c..) S
Dtse, Disc, INSTALL
Dk LENGTH (m) L, 23AT
Dbs, Dbsc, DEPTH | ELEVATION
{m) (m)
Dis,
L e ﬁ,fJF'PE 0.03 | 519.77
i ! TOP SEAL
L, =1 5 :1"'5 TOP SCREEN
1 * & (Dise) 23,0 | 496.8
BOTTOM
g B
gl B BOTTOMSEAL | End of hole at
| 1 (Dbs,) 23.5m
T P I
|
DEPTH TO END OF HOLE
235

SP-FLUSH

= BH4C = Apr. 17, 2007 1:58pm — aheley.uiz

2007T,BHZ-BHG ond SI1-SI15 instalialicn forma .dwg

Cth_Drefling Working\Weal Quesnel Slope Stobility\MN04387.15=2007 Repori=April




STANDPIPE PIEZOMETER / ¥
OBSERVATION WELL INSTALLATION DETAIL ame |
Project Name: WEST QUESMEL SLOPE STABILITY
Date (s) Installed: 2 NOVEMEER 2001 ProjectNo:  KX04397
Supervised by AMEG: Installn No:  BH2
Install Method / Driller. ~ B53 MOBILE - GEOTECH DRILLING Lock/Key No:
Screen | Tip Type: Pipe Diameter: 25mm Seal Mixture:
STICK-UP CASING PROTECTOR:
E TipBackil: _PEA GRAVEL %
NORTHING: _2869340 :
E
EASTING: 532480 :
LOCKABLE G B
LID (VARIES) } o
\R‘ ELEVATION TOP OF COVER m §
|
STEEL PROTECTIVE ;) |$
COVER (VARIES) 7 9= i
o ~ a2 W
N o [T H f
: & .
nr f
1 1 -":’: l Ll
T T TSRS A NSES —— ‘ELEVATION OF GROUND SURFACE _*84-6 m |;
- 4 B 1 = I i -
INSTRUMENT : K
! . No (i=a, b, c..) $
s, INSTALL i
o | 1 | 1] o |
Dbsc, ESECF',‘.}":’ ELEVATION =
Dbs, > Dss, i m E
i DEB._
L. s i {';f,P'PE 0.700 | 485.3 5
1 | L : Disc, L
st P - | 529 | 4323
‘t =0 Dbs,
2 ey | 542 | 4304
hE .___.:-‘_ _1‘ j‘
T BOTTOM
A SCREEN {Dhﬂﬂ 60.4 4242 E
e B“WE::‘}EEM 604 | 424.2 %
DEPTH TO END OF HOLE
80.1 m *GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION® 4

SP-STICKUP



VIBRATING WIRE PIEZOMETER INSTALLATION DETAIL amecﬁ

Project Mame:

Date (s) Installed:
Supervised by AMEC:;
Install Method / Driller:

VW Make/Model:
STICK-UP CASING PROTECTOR:

WEST QUESNEL SLOPE STABILITY

15 NOVEMBER 2001 Project No:  KX04397
H.ARABSHAHI Instalin No: ~ BH3
HQ/B-53 - GEOTECH DRILLING Lock/Key No:

SINCO Data Logger: Seal Mixture:

Tip Backfil: _SAND

NORTHING: 2869597

EASTING; 092264

LOCKABLE g
LID (VARIES) l
¥ ——— ELEVATIONTOP OF COVER _503-186 i
STEEL PROTECTIVE
COVER (VARIES) i -
]
R
R
)
IS "ELEVATION OF GROUND SURFACE _203-0
IR ES A N m
NG .
1 INSTRUMENT
8 No (i=a, b, ¢, d) a
]
Disy 5 SERIAL NO. 73153
Hy
i o | -0.000018148
Dbs, 4 L E A{m H:0) X
EEEAE MANUAL FACTOR
b, ~RERE Bmiko) | 0.0090068
£ S
L e O ok M
Di, eipe] B WL MANUAL FACTOR
;@]E i C o 143.89
- n'?‘-':f“ 3 1 o
Dbs, et I DEFTH | ELEVATION
MRS {m) (m)
TOP SEAL (Dis)) | 36.9 | 466.3
|
3 TIP (D) 375 | 485.7
SEe
‘ & BOTTOM SEAL
: Ere) 40 | 4630
DEPTH TO END OF HOLE
95.1 o *GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION®

C\_Drafting WorkingyWest Gusanal Slops Stability WKXDAIE7.15-2007 Repart—Aprl 2007%GHZ-DNG and SI1-5115 Iinstoliction forma .dwg — BH3 — Apr. 13, 2007

VW-STICKUP



VIBRATING WIRE PIEZOMETER INSTALLATION DETAIL ameC@
Project Name: WEST QUESNEL SLOPE STABILITY
Dale (s) Installed: 15 NOVEMBER 2001 ProjectNo:  KX04397
Supervised by AMEC: D DEWAR Installn No: ~ BH4
Install Method / Drille: ~ B-53 - GEOTECH DRILLING Lock/Key No:
VW Make/Model: Dala Logger:  MINILOGGER  Seal Mixture:
STICK- -
TICK-UP _CASING PROTECTOR o . PEAGRAVEL
NORTHING: 5869868
EASTING: 531829
LOCKABLE G
LID (VARIES) I
\H\. - ELEVATION TOP OF COVER m
STEEL PROTECTIVE ;)
COVER (VARIES) ‘f;f d Z
z
z
7 |
5.
AR 536.4
T T ST —— ‘ELEVATION OF GROUND SURFACE m
20 X INSTRUMENT INSTRUMENT ;
2y |! 2 No (i=a, b, c.. . No (i=a, b, ¢, d)
8 Dis, INSTALL - -
. AL NO. 73154
D L, | LENGTH (m) L,
Dbsc, L STICKUPT | & evaioN MANUAL FACTOR
D, j | m DI‘E:"}H-I m) A (mHz0) -0.000019183
;}‘" ”: MANUAL FACTOR
] = ¢ Dis, TDP?ETHF'PE 089 | 537.8 B {m Hi0) 0.0067254
B A
R Di, MANUAL FACTOR
=g 161.74
‘ S m&if‘“ 36.7 | 499.7 GinHey
Dbs,, DEPTH | ELEVATION
{m) (m)
mp[giT}EE” 379 | 4990 4
I | —— TOPSEAL (Dis) | 47.8 | 488.6
SCREEN (Desc) | 382 | 498.7
TIP (Dy) 498 | 4866
BOTTOM SEAL
(Dbs) 396 | 497.3
BOTTOM SEAL
(Dbs) 509 | 4855
DEPTH TO END OF HOLE
153.3 m "GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION"

\15=2007 Report=~Aprl 2007\BHZ-BHE ond SI1-5115 Instoliction forma .dwg — BH4 — Apr. 13, 2007 11:34om — shelley.ruiz

Working'\West Quoanel Slepe SlabEy\K000439T

C:

VW-STICKUP



STANDPIPE PIEZOMETER / })
OBSERVATION WELL INSTALLATION DETAIL afhe
Project Name: WEST QUESNEL SLOPE STABILITY
Date (s) Installed: 18 DECEMBER 2001 ProjectNo:  KxX04397
Supervised by AMEC:  D.DEWAR installn No:  BHB
Install Method / Driller.~ B53 MOBILE - GEOTECH DRILLING Lock/Key No:
Screen / Tip Type: SLOTTED Pipe Diamater: 30mm Seal Mixiure: BENTONITE
STICK-UP CASING PROTECTOR:
Tip Backfill:
NORTHING: _2869840
EASTING: 531514
LOCKABLE
LID (VARIES)
ELEVATION TOP OF COVER m
STEEL PROTECTIVE
COVER (VARIES) 1 o
TT T TSRS % —— *ELEVATION OF GROUND SURFACE _596.9 m
ﬁi INSTRUMENT :
2 No (i=a, b, c..) a
D INSTALL
o, & ] LENGTH (m) L, 27.4 44.9
Dbse, SEE#':" ELEVATION 53;:_‘1':':" ELEVATION
TOP OF PIPE
5 s)
1 TOP SEAL
N (D) 265 | 5304 | 441 | 5128
TOP SCREEN
(Dise) 271 | 5298 | 446 | 5123
BOTTOM
SCREEN (Desc) | 274 | 5295 | 44.9 | 5120
{
BOTTOMSEAL | ,56 | 5283 | 454 | 5115
(Dos,)
DEPTH TO END OF HOLE
45.8 - *GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION®

BHE ond SI1—S15 ingtolialion forma dwg — BHE — Apr. 13, 2007 11:386om — sheley.ruz

!
i
|
!
2
5

SP-STICKUP



VIBRATING WIRE PIEZOMETER INSTALLATION DETAIL

amec”

Project Name: WEST QUESNEL SLOPE STABILITY
Date (s) Installed: 2 JULY 2005 Project No:  KX04397
Supervised by AMEC:  S.CARLSON / B.GAUSS Instelin No: ~ BH7
Install Method / Driller:  GEOTECH DRILLING SERVICES LockiKey No:
VW Make / Type: SINCO Grout Mixture:
STICK-UP CASING PROTECTOR:
NORTHING: _5870225.57
EASTING:  531798.95
LOCKABLE
LID (VARIES) S
ELEVATION TOP OF COVER m
"-...‘ )
§ Bi\\\ 1 Sc= m
\ 7 ] ELEVATION TOP OF PLASTIC PIPE m
3 B .
TS SR T ELEVATION OF GROUND SURFACE 2414 m
P o g\:§_h_._ LA 7
STEEL PROTECTIVE N ;
COVER (VARIES) ol ’
GROUTED PVC .
CONDUIT FOR WIRES (=, B)
——TIP ELEVATION (E)
INSTRUMENT | INSTALLED | TIP ELEVATION i MANUAL FACTOR A | MANUAL FACTOR B | MANUAL FACTORC
NO. TIP DEPTH (m) (m) - (m Hz0) (m H:0) (m H20)
. E,
A 27.0 514.4 82515 -0.000011997 -0.00071701 114.14
B 64.9 476.5 82505 -0.000010485 -0.0020117 107.11

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION*

Z:03pm — shalley.rulz

=EH1G—instolictlon forma.dwg — BHY = Apr. 03, 2007

A5-2007 Raport-Aprl

Workingwiest Queanal Siopa Sid

e:




VIBRATING WIRE PIEZOMETER INSTALLATION DETAIL

amec”

Project Mame: WEST QUESMEL SLOPE STABILITY
Date (s) Installed: 15 JUNE 2005 Project No:  KX04397
Supervised by AMEC:  S.CARLSON / N.EKMAN Inslalln No:  BH8
Install Method / Driller GEOTECH DRILLING SERVICES Lock/Key No:
VW Make | Type: SINCO Grout Mixture:
STICK-UP CASING PROTECTOR:
NORTHING: 5870042.20
LOCKABLE
LID (VARIES)
% l) ELEVATION TOP OF COVER m
Sem___ 0000 0m
— ELEVATION TOP OF PLASTIC PIPE m
Sp= -
S5 ~——<ELEVATION OF GROUND SURFACE 5251 m
STEEL PROTECTIVE i
COVER (VARIES)
T
GROUTED PVC W 4
CONDUIT FOR WIRES —— (1=, B, G, D)
TIP ELEVATION (Ei)
INSTRUMENT | INSTALLED | TIP ELEVATION — MANUAL FACTOR A | MANUAL FACTORB | MANUAL FACTORC
NO. TIP DEPTH (m) (m) J (m H:0) (m H:0) (m Hz0)
i E,
A 13.1 513.0 86207 -0.0000092187 -0.000086190 74.336
B 13.0 513.1 82508 -0.000010436 -0.0037525 102.54
C 28.0 498.1 82507 -0.0000094174 -0.0068098 105.80
D 56.2 469.9 82501 -0.000012001 -0.0034358 102.03

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION*

— BHB — Apr. 03, 2007 3-04pm — ahsliay.niz

€% _Drofiing Working'yWesl Gueanal Slops Siobity \RROA3ST.15—2007 Ruperi—Aprl 2007 %EH7—BH16—ingtoligtion forma.dwg




VIBRATING WIRE PIEZOMETER INSTALLATION DETAIL

amec”

Project Name: WEST QUESNEL SLOPE STABILITY
Data (s) Installad: 29 MAY 2006 ProjectNo:  KXD4397
Supervised by AMEC: 5. CARLSON / R.GUSTAFSON InstallnNo: BH9
Install Method / Drller: ~ GEOTECH DRILLING SERVICES Lock/Key No:
VW Make f Type: SINCO Grout Mixture:
STICK-UP CASING PROTECTOR:
NORTHING: 5870120.36
EASTING: 531883.33
LOCKABLE
LID (VARIES) \
ELEVATION TOP OF COVER m
“-‘.,. )
7
/ g
]
]
S A Sc=_ a
8 ’-‘—‘k.,"‘b‘ 4
B &
§ ) ELEVATION TOP OF PLASTIC PIPE m
T Lk m
—~55SN || Dsrssgr—ELEVATION OF GROUND sURFAcE 5347 m
LR N I v » -
STEEL PROTECTIVE §E?_{,‘-—i i R 7 §
COVER (VARIES) b
GROUTEDPVC o [igil <. 3
CONDUIT FOR WIRES L e Dt .
i ——L—-TIP ELEVATION (Ei)
INSTRUMENT | INSTALLED | TIP ELEVATION SERWAL MO MANUAL FACTOR A | MANUAL FACTORB | MANUAL FACTOR C
NO. TIP DE:TH (m) (m) J (m HzD) (m HaD) (m H:0)
] E|
15.1 519.6 86206 -0.0000089271 -0.0031765 91.884
30.6 504.1 82510 -0.000012535 0.00089219 111.86
+ 50.1 484.8 86210 -0.000015480 -0.0064010 149.72

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION®

—EH1E-Insialiclion forma.dwg — BHG — Apr. 03, 2007 3:04pm = sholler.niz
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VIBERATING WIRE PIEZOMETER INSTALLATION DETAIL

amec”

— BHID — Agr. O3, 2007 XD4pm — shalloy.ruiz

Project Name: WEST QUESNEL SLOPE STABILITY
Date (s) Inslalled: 5 JULY 2005 Project No:  KX04397
Supervised by AMEC:  N.EKMAN Installn No:  BH10
install Method / Drile: ~ GEOTECH DRILLING SERVICES Lock/Key No:
VW Make / Type: SINCO Grout Mixture:
STICK-UP CASING PROTECTOR:
NORTHING: 5869655.38
EASTING:  531591.83
LOCKABLE
LID (VARIES) \
ELEVATION TOP OF COVER m
“--..' )
7
“
CE ’é’ Se=. m
3 ELEVATION TOP OF PLASTIC PIPE m
%
g Jﬁﬁ—m
| ¢ ~——*ELEVATION OF GROUND SURFACE _>44.8
NANA i AN H
NG ¥ Y
STEEL PROTECTIVE i S
COVER (VARIES) I i 7
GROUTEDPVC i+ Jigiad 7 j
CONDUIT FOR WIRES — . .54
Sl ——TIP ELEVATION (E1)
""h.
INSTRUMENT | INSTALLED | TIP ELEVATION S MANUAL FACTOR A | MANUAL FACTOR B | MANUAL FACTOR C
NO. TP DE:TH (m) (m) ; (m H:0) (m H:0) (m Hz0)
1 E|
11.6 533.2 82758 -0.000012935 0.0018914 115.81
B 20.4 524.4 82511 -0.000010929 -0.0021866 105.81
c 4B.6 406.2 82504 -0.000012802 0.000056544 122.96

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION"

€%, _Drafling WorkingyWesl Quoanal Slops Shabity yRRD4357.15—2007 Roperi—April 2007%EH7—BH16-ingicliglion farma.dng




i J
VIBRATING WIRE PIEZOMETER INSTALLATION DETAIL amecé
Project Name: WEST QUESMNEL SLOPE STABILITY
Date (s) Installed: 10 JUNE 2005 ProjectNo:  KX04397
Supervised by AMEC: S .CARLSON / N.EKMAN InstallnNo:  BH11
Install Method / Drille: GEOTECH DRILLING SERVICES Lock/Key No:
VW Make / Type: SINCO Grout Mixture:
STICK-UP CASING PROTECTOR:
NORTHING: 5870360.16
3
LOCKABLE i
LID (VARIES) e 5
ELEVATION TOP OF COVER m
H‘. i EE
) >
1 -3
B Sc= m E
'IZ“-.,!,1 i
v 7 ELEVATION TOP OF PLASTIC PIPE m E’
5p'= m
|
TS il  ProssestmT—ELEVATION OF GROUND SURFACE 2208 " §
L 1 v »
bbbt T
STEEL PROTECTIVE AN = Rk N )
COVER (VARIES) ey Eié' ke &
GROUTEDPVC i+ idd =" ;
CONDUIT FOR WIRES gy = i
———TIP ELEVATION (E)
INSTRUMENT | INSTALLED | TIP ELEVATION T MANUAL FACTOR A | MANUAL FACTOR B | MANUAL FACTOR C
NO. TP DE;TH (m) (m) : (m Hz0) (m H:0) (m Hz0)
1 Ej
14.3 516.6 82513 -0.000010701 0.0023936 80.96
B 320 498.9 82514 -0.000012057 0.0025357 111.36
c 50.3 4B80.6 82502 -0.000012722 0.0038803 111.73

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION® |




VIBRATING WIRE PIEZOMETER INSTALLATION DETAIL

Project Mame:

Date (s) Instalied:

WEST QUESNEL SLOPE STABILITY

21 JUNE 2005

Supervised by AMEC: 5 CARLSON / N.EKMAN

amec”

Project No:  KX04397

Inslall'n No:  BH12

Install Method / Driller:  GEOTECH DRILLING SERVICES Lock/Key No:
VW Make / Type: SINCO Grout Mixture:
STICK-UP CASING PROTECTOR:
NORTHING; _9870271.58
EASTING: 53162009
LOCKABLE
LID (VARIES) S
ELEVATION TOP OF COVER m
e 5
¢
g
Z
B 1 Sc= -
c 2
-]
o g ELEVATION TOP OF PLASTIC PIPE m
%
EECNA ARG "ELEVATION OF GROUND SURFACE 224 m
WA ?a-'_, R e
s -1
STEEL PROTECTIVE o o gg
COVER (VARIES) % AR
GROUTEDPVC . o =~ i
CONDUIT FOR WIRES AL tmAB,G.0)
i L TP ELEVATION E)
INSTRUMENT | INSTALLED |TIPELEVATION |  ooo oo MANUAL FACTOR A | MANUAL FACTOR B | MANUAL FACTOR C
NO. TIP DE;{PTH (m) (m) : (m H:0) (m Ha0) (m Hz0)
i E
A 18.0 538.4 82760 -0,000012275 -0.0012922 118.28
B 22.9 533.5 82517 -0.000012605 -0.0028334 135.80
C 26.5 529.9 82516 -0.000012238 0.00036981 115.34
D 54.9 501.5 82506 -0.000012076 0.00035765 117.45

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION"

52007 Repori-Aprl 2007 BH7—BH1B—insicholon forma.dwg — BHI1Z — Apr, O, 2007 3:05pm — shelley.ruiz




VIBRATING WIRE PIEZOMETER INSTALLATION DETAIL

amec”

Project Nameg: WEST QUESNEL SLOPE STABILITY
Date (s) Installed: a8 JULY 2005 Project Mo:  Kxo4397
Supervised by AMEC: M.EKMAN Install'n No:  BH13
Install Method / Driller;  GEOTECH DRILLING SERVICES Lock/Key No:
VW Make / Type: SINCO Grout Mixture:
STICK-UP CASING PROTECTOR:
NORTHING: _2869941.11
LOCKABLE
LID (VARIES) \
ELEVATION TOP OF COVER m
\.,. )
A
7 T A | |
ELEVATION TOP OF PLASTIC PIPE m
i ——— 482.0
"‘\W *ELEVATION OF GROUND SURFACE : m
STEEL PROTECTIVE AU
COVER (VARIES) ¢ S| F i
GROUTEDPVC = - idied y
CONDUIT FOR WIRES — <5 = AR
TIP ELEVATION (Ei)
INSTRUMENT | INSTALLED | TIP ELEVATION S MANUAL FACTOR A | MANUAL FACTOR B | MANUAL FACTOR C
NO. TIP DEETH (m) (m) 2 (m Hz0) (m H:0) (m Hz0)
| Er
5.1 476.9 82759 -0.000011740 -0.0049154 128.58
B 14.4 467.6 82512 -0.000013035 0.0021625 100.42

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION®

G _Dratling Warkingwiest Gussnsl Siopn Siabilly \AD+337.15—2007 Repart—Aprll 2007%EFRT-BH1B—nstaliclion ferma.dmg — EH13 — Apr. 03, 2007 3:08pm — shollep.ui




VIBRATING WIRE PIEZOMETER INSTALLATION DETAIL

amec”

BHT-0H | B—instaliclion forma.dwg — BH14 — Apr. 03, 2007 3:0Bpm — ahelley,miz

Project Name: WEST QUESNEL SLOPE STABILITY
Date (s) Installed: 23 JUNE 2006 ProjectNo:  KX04397
Supervised by AMEC:  R.GUSTAFSON Instalin No: ~ BH14
Install Method / Driler:  GEOTECH DRILLING SERVICES Lock/Key No:
VW Make / Type: SINCO Grout Mixture:
STICK-UP CASING PROTECTOR:
NORTHING; _2869692.84
EASTING:  531276.21
LOCKABLE
LID (VARIES) ~_
ELEVATION TOP OF COVER m
"\-,_. )
g
1
f 5 =
:{j C
g ELEVATION TOP OF PLASTIC PIPE o
; ISF%" 572.0
7]
7= T "ELEVATION OF GROUND SURFACE : m
. ;?ﬁﬁ‘ﬁ’
STEEL PROTECTIVE 7
COVER (VARIES) Sh o ok
GROUTED PVC L i
CONDUIT FOR WIRES — 4 5gigfe~ I=A.8,0)
: | TIP ELEVATION (E)
INSTRUMENT | INSTALLED |TIPELEVATION| .. o | MANUALFACTORA | MANUAL FACTOR B | MANUAL FACTOR C
NO. TIP DEdF’TH (m) (m) : (m Hz0) (m H:0) (m Hz0)
1 Ep
A 20.1 551.9 86208 -0.0000083033 -0.0050388 B84.487
65.9 506.1 86211 -0.000016544 -0.0019229 159.14
98.7 4733 86213 -0.000027912 -0.026608 356.17

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION®




VIBRATING WIRE PIEZOMETER INSTALLATION DETAIL

amec”

Project Name: WEST QUESNEL SLOPE STABILITY
Date (s) Installed: 19 JULY 2006 Project No:  KX043097
Supervised by AMEC:  R,GUSTAFSON Instalin No:  BH15
Install Method / Driller: = GEOTECH DRILLING SERVICES Lock/Key No:
VW Make / Type: SINCO Grout Mixture:
STICK-UP CASING PROTECTOR:
EASTING:  531417.20
LOCKABLE
LID (VARIES) \ i
ELEVATION TOP OF COVER m
o= 5
%
%
%
18 il Se=_  0om
c
g ELEVATION TOP OF PLASTIC PIPE m
|
R
O ST [ "ELEVATION OF GROUND SURFACE 2652 m
STEEL PROTECTIVE g NS
COVER (VARIES) s st
GROUTEDPVC v [+ 3
CONDUIT FOR WIRES —._adigis - jI=A8,C)
- L TIP ELEVATION (E)
INSTRUMENT | INSTALLED | TIP ELEVATION g T MANUAL FACTOR A | MANUAL FACTOR B | MANUAL FACTOR C
ND. TIP DE:TH (m) (m) : (m H:0) (m H0) (m H:0)
| E|
A 8.8 556.4 86209 -0.0000097174 0.0010648 80.114
63.3 501.9 86212 0.000017528 -0.00046492 161.27
83.2 482.0 86214 -0.000029246 -0.012026 297.22

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION*

15-2007 Repari—Aprll 2007%BHT-BH1E=Instaliction forma.deg — BH1S = Apr. 03, 2007 3:08pm = ohalley.rulc

West Cueanel Slapa Stability

[~




amec”

VIBRATING WIRE PIEZOMETER INSTALLATION DETAIL

Project Name: WEST QUESNEL SLOPE STABILITY
Dale (s) Installed: 23 OCTOBER 2006 Project No:  KX04397
Supervised by AMEC: 5 CARLSON / N.EKMAN Installn No:  BH16
Install Method / Driller: GEOTECH DRILLING SERVICES Lock/Key No:
VW Make / Type: SINCO Grout Mixture:
STICK-UP CASING PROTECTOR:
NORTHING: 5869544.24
EASTING:  530634.81
LOCKABLE
LID (VARIES)
b ELEVATION TOP OF COVER m
o),
g Sc= m
K
4 ELEVATION TOP OF PLASTIC PIPE m
f Sp= "
S g§%} T——ELEVATION OF GROUND SURFACE _860-7 pt
2N IR
o 11z
STEEL PROTECTIVE - NS
COVER (VARIES) v pae 7
3 R
GROUTEDPVC -+« [ < - 3
CONDUIT FOR WIRES . _digia = {#=A, B, C, D)
- TIP ELEVATION (E1)
INSTRUMENT | INSTALLED | TIP ELEVATION SERULND MANUAL FACTOR A | MANUAL FACTOR B | MANUAL FACTOR C
NO. TP DE:TH (m) (m) 2 {m H:0) (m H:0) (m HzD0)
| E|
A 42.7 618.0 82509 -0.000010267 -0.000085463 97.557
B B5.5 575.2 86215 -0.000029148 -0.026148 332.81
c 139.1 521.6 86216 -0.000022390 -0.028715 340.86
D 214.9 445.8 86217 -0.000092198 0.032651 671.88

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION*

52007 Mepori—April SO0TYEHT—BN1B—inatoiicion forma.dwg — BHIG — Apr. O3, 2007 S07pm — shalley.ri

G _Dratling WorkingyWeat Gueanel Siopn Stobility WEaDA2g7




J
SLOPE INCLINOMETER (SI) INSTALLATION DETAIL amECﬁ*

Project Name: WEST QUESNEL SLOPE STABILITY

Date (s) Installed: 25 OCTORER 2000 Project No:  KX04397

Supervised by AMEC: D.DEWAR Install'n No: S

Install Method / Driler. ~ CARIBOU WATER WELLS Lock/Key No:

81 Casing Make / Type: Dia: Length: Az of AD: 128 mag “lrue
A). STICK-UP CASING PROTECTOR Anchor/Grout/backfil delails:

NORTHING: 5869298.11

EASTING: 53256871

"GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION®

G
| ELEVATION TOP OF COVER m
LOCKABLE
LD (VARIES) — | o )
= m
ELEVATION TOP OF S pipe _480-27 m
GROOVED PLASTIC SI PIPE
(BLUE OR RED) D= 072
"ELEVATION OF GROUND SURFACE _479.85 m
STEEL PROTECTIVE COVER
(VARIES)
' BOTTOM OF Sl AT _43-6 m _435.95
" BOTTOM OF HOLE AT m m
DEPTH (bgs) ELEVATION

SISTICKUP&FLUSH

CM_Drafiing Workina\West CQuesnal Slooe SlobBb\I0004307.15—2007 Roport-Acdl 2007\BM2-BHE ond 511=515 lnstolistion forms .dwg — 511 = Apr. 13, 2007 11:38am — ohelley.ulz



SLOPE INCLINOMETER (SI) INSTALLATION DETAIL

amec”

b

—

ELEVATION TOP OF S| PIPE _485-868

Project Name: WEST QUESNEL SLOPE STABILITY
Date (s) Installed: 23 OCTOBER 2000 Project No:  KX04397
Supervised by AMEC:  D.DEWAR Installn No: 812
Install Method / Driler:  CARIBOU WATER WELLS Lock/Key No:
Sl Casing Make / Type: Dia: Length: Az of AD: 138 *mag *frue
A). STICK-UP CASING PROTECTOR Anchor/Groutbackill defails:
NORTHING: 5869342.66
EASTING:  532489.83
G
l ELEVATION TOP OF COVER m
LOCKABLE 1
LID(VARIES) — | o

8§ 5 m
GROOVED PLASTIC SIPIPE N g 1
(BLUE ORRED) — 1o | | [/ D= 080 .
N / .
N| | ] ELEVATION OF GROUND SURFACE _485:06
RN AN ;
STEEL PROTECTIVE COVER SNl TR
(VARIES) . 1
A 1 [* eorromorsiar 748 m A m
" BOTTOM OF HOLE AT . 747 . 1038 m
DEPTH (bgs) ELEVATION

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION

SI-STICKUP&FLUSH

CM_Drofilng Working'West Ouesnel Siope Stoblliby\XD4367.15-2007 Report—fAprl 2007\BHI-BHE ond S11-5115 Instoliclion formm dwg = 512 = Apr. 13, 2007 1:07pm = shelley.rulz



SLOPE INCLINOMETER (S1) INSTALLATION DETAIL

amec”

A). STICK-UP CASING PROTECTOR
NORTHING: 5869598.07

EASTING: _532273.05

Project Name: WEST QUESNEL SLOPE STABILITY

Date (s) Installed: 27 OCTOBER 2000 Project No:  KX04397

Supervised by AMEC:  D.DEWAR Installn No: ~ SI3

Install Method / Driler.  CARIBOU WATER WELLS Lock/Key No:

Sl Casing Make / Type: Dia: Length: Az of AD: 108 *mag “trug

Anchor/Grout/backfil details;

q[ ELEVATION TOP OF COVER
LOCKABLE "
LID (VARES) — 1 & y
? D= m
/
¢
4 ELEVATION TOP OF 81 pipg 50343 -
GROOVED PLASTIC S1 PIPE 7
¥
(BLUE OR RED) | P D 082
]
¥a
g
LB - *ELEVATION OF GROUND SURFACE _502.61 m
- %
B
STEEL PROTECTIVE COVER o P
(VARIES) 57
5 I
Sl % sorromor siar 1024 400.21
“ . BOTTOM OF HOLE AT 1098 i o] m
DEPTH (bgs) ELEVATION

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION’

e AW nAAT

Foee A

SI-STICKUP&FLUSH

My Nienflins Werklna sl Missss] Tlane Chaklhhd PV4TET AL_SAT Donsd o desll AATTL DU DUS <=d 01 _OWHE



SLOPE INCLINOMETER (SI) INSTALLATION DETAIL amecé)

Project Name: WEST QUESNEL SLOPE STABILITY

Dale () Installed: 13 OCTOBER 2000 ProjectNo:  KX04397

Supervised by AMEC:  D.DEWAR Install'n No:  S14

Install Method | Drller:. . CARIBOU WATER WELLS Lock/Mey No:

8l Casing Make / Type: Dia: Length: Az of AD: 128 “mag *true
A). STICK-UP CASING PROTECTOR Anchor/Grout/backfill details:

NORTHING; 5869878.16

EASTING:  531820.52

|

ELEVATION TOP OF COVER "
LOCKABLE
LID (VARES) —1 o )
¥ D= m
]
ELEVATION TOP OF SI PIPE _937-58 -
GROOVED PLASTIC 51 PIPE
(BLUE OR RED) by D= 073 ”
VAR ' W "ELEVATION OF GROUND SURFACE _536.86 "
S I o
STEEL PROTECTIVE COVER 1o RS
(VARIES) L
e I BOTTOM OF S1AT _128:0 o 378.86 .
- " BOTTOM OF HOLEAT 198.5 o 37836 "
DEPTH {bgs) ELEVATION

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION'

SI-STICKUP&FLUSH

C\_Drofting WorkingWest Cuesnal Slooe Stobiib'\KN04397.15=2007 Recort-Acd Z00T\BHZ-BHE ond SI1-S11S instoliction forms .dwg — S — Apr. 13, 2007 19:42om — shelley.nuiz



SLOPE INCLINOMETER (SI) INSTALLATION DETAIL afnecé>

Project Name: WEST QUESNEL SLOPE STABILITY

Date (s) Installed: 5 OCTOBER 2000 Project No:  KX04397

Supenvised by AMEC: D DEWAR Installn No: SIS

Install Method / Driler ~ CARIBOU WATER WELLS Lock/Key No:

Sl Casing Make / Type: Dia: Length: Az of AD: 110 “mag *frue
A). STICK-UP CASING PROTECTOR Anchor/Grout/backfill details:

NORTHING: 2669633.24

EASTING: 531919.02

(I ELEVATION TOP OF COVER »
LOCKABLE
LID (VARES) — 1 o j
/ = m
¥
| \ : ELEVATION TOP OF 51 PIpE _S17-67 =
GROOVED PLASTIC SIPIPE |3
3
(BLUE ORRED) — 1 oz )
]
bl
\ ' 516.89
TR - *ELEVATION OF GROUND SURFACE -
AN :
0 r
STEEL PROTECTIVE COVER %3 !
(VARIES) N
-i L
4 ! [%" sorromorsiar 1448 m 372.00 .
" BOTTOMOF HOLE AT 1524 s I SN
DEPTH (bgs) ELEVATION

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION®

CN_Deoflina Workina\West Oussnal Slass Stk I0004397.15=2007 Resert=Aorl 2007\EHZ=-BHE ond SI=S115 installolion forma .dwg = S5 = Apr. 13, 2007 11:43om = shelloy.niz

SI-STICKUP&FLUSH



SLOPE INCLINOMETER (SI) INSTALLATION DETAIL ameC@

Project Name: WEST QUESNEL SLOPE STABILITY
Date (s) Installed: 16 OCTOBER 2000 Project No:  KX04397
Supervised by AMEC:  D.DEWAR Installn No: ~ SI6
Install Method / Drller.  CARIBOU WATER WELLS Lock/Key No:
Sl Casing Make | Type: Dia: Length: Az of AD: 105 “mag e
A). STICK-UP CASING PROTECTOR Anchor/Groutibackiill details:
NORTHING: _9869833.44
EASTING:  531509.91
q[ ELEVATION TOP OF COVER <
LOCKABLE
LID (VARES) —1 o
m
ELEVATION TOP OF SIPIPE _297-72 m
GROOVED PLASTIC SI PIPE
(BLUE OR RED) o 0.84 m
[ "ELEVATION OF GROUND SURFACE _996.88 m
STEEL PROTECTIVE COVER o [
(VARIES) 3 3
Sl v [¥1 eorromorsiar 1345 s m
- *" BOTTOM OF HOLE AT = m
DEPTH (bgs) ELEVATION

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY QUTSIDE THE INSTALLATION®

SI-STICKUP&FLUSH

CM_Drafirg Workina oot Quesnel Slops Stobilfty\1K004397.15—2007 Repori—Aprl 2007\EHZ-BHE gnd SN-SI15 installolion forms .dwg — S8 = Apr. 13, 2007 11:44om — shelley.ndir



SLOPE INCLINOMETER (SI) INSTALLATION DETAIL amedi?
Project Name: WEST QUESNEL SLOPE STABILITY
Dale (s) Installed: 19 OCTOBER 2000 Project No:  KX0D4397
Supervised by AMEC: D .DEWAR Instalfn No: ~ SI7
Install Method / Driller:  CARIBOU WATER WELLS Lock/Key No:
Sl Casing Make / Type: Dia: Lenglh: Az of AD: B4 "mag *lrug
A). STICK-UP CASING PROTECTOR Anchor/Groutbackiill detais:
NORTHING: 5870231.73
EASTING:  531798.61
G
l ELEVATION TOP OF COVER "
LOCKABLE
LID (VARIES) — )
D= m
ELEVATION TOP OF SIPIPE _242-22 m
GROOVED PLASTIC Sl PIPE
(BLUE OR RED) = 0.68
F.- m
NN <77 ‘ELEVATION OF GROUND SURFACE 541.56 m
STEEL PROTECTIVE COVER N
(VARIES) g
BOTTOM OF SIAT _1 226 S m
*" BOTTOM OF HOLE AT . 128.0 _m _413.56 m
DEPTH (bgs) ELEVATION
*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION®

SI-STICKUP&FLUSH

C\_Drofling Warking\West Quesnsl Slope Stobility\}X04307.15-2007 Repori-Aprl 2007\BH2Z-BHS end 5i11-5113 inslcliation forms 4dwg — 517 — Apr. 13, 2007 11:47am — shelley.rulz



Y
SLOPE INCLINOMETER (SI) INSTALLATION DETAIL alnec-

Project Name: WEST QUESNEL SLOPE STABILITY
Dale (s) Installed: 30 MARCH 2005 Project No:  KX04397
Supervised by AMEC: S.GREEN Instal'n No: S8
INGERSOLL RAND TH-60
Install Method | Drller;  CARIBOU WATER WELLS LockiKey No:
51 Casing Make f Type: Dia: Length: Az of AD: 82 “mag *frue
A). STICK-UP CASING PROTECTOR Anchor/Groutibackfill details:

NORTHING: 5B870035.94

EASTING:  232164.87

|

ELEVATION TOP OF COVER m
LOCKABLE x
LID (VARIES) —|—o )
D1= —— T
2 ¥
ELEVATION TOP OF SI PIPE _926-7 m
GROOVED PLASTIC SIPIPE
(BLUE OR RED) . D= 08 5
| W "ELEVATION OF GROUND SURFACE _925-9 m
Bl 2 :
STEEL PROTECTIVE COVER L ES
(VARIES) Y
S [P sorromor siat 2 i m
" BOTTOM OF HOLE AT m m
DEPTH (bgs) ELEVATION

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION®

SESTICKUP&FLUSH

Ch_Drofiing Working\West Quesnsl Slope Stobiliy\O04307.15=2007 Report=~Apddl 2007\BH42=BHS ond SI1=S115 insinlction forma dwg — 518 — Apr. 13, 2007 12:58pm — sheley.ruiz



SLOPE INCLINOMETER (SI) INSTALLATION DETAIL amecf?

LOCKABLE
LID (VARIES) —

GROOVED PLASTIC SI PIPE

Project Name: WEST QUESNEL SLOPE STABILITY
Dale (s) Installzd: 1 APRIL 2005 Project No:  Kx04397
Supervised by AMEC:  5.GREEN Install'n No:  SI9
INGERSOLL RAND TH-60
Install Method / Driler:  CARIBOU WATER WELLS Lock/Key No:
Sl Casing Make / Type: Dia Length: Az of AD: 146 °mag *true
A). STICK-UP CASING PROTECTOR Anchor/Grout/backfill details:
NORTHING: 5870113.71
EASTING:  531881.71
G
II ELEVATION TOP OF COVER m

/ pE——"

(BLUE OR RED)

STEEL PROTECTIVE COVER
(VARIES)

D= 1.0 m

™2 = 455.7

L R BOTTOM OF SIAT

_ BOTTOM OF HOLE AT m m
DEPTH (bgs) ELEVATION

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION®

ELEVATION TOP OF SIPIPE _235-9 m

"ELEVATION OF GROUND SURFACE _594.9 m

Sl-STICKUP&FLUSH

€ Drofling Working'Wost Chusnel Slope Stobility\KXO4367,15-2007 Repori=fprdl 2007\BHZ~-BHE and S11=515 instollalion forms dwg — S8 — Apr. 13, 2007 12:57pm — shelley.nuiz



SLOPE INCLINOMETER (SI) INSTALLATION DETAIL

Project Name: WEST QUESNEL SLOPE STABILITY

Date (s) Installed: 3 APRIL 2005

ProjectNo:  KX04397

amec”

Supenvised by AMEC: S.GREEN

Install'n No: S0

STEEL PROTECTIVE COVER
(VARIES)

S

</%_

R

BT

BOTTOM OF SIAT _' 22 m 3852 m

" BOTTOM OF HOLE AT m m
DEPTH (bgs) ELEVATION

i -.I

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION

INGERSOLL RAND TH-60
Install Method / Driler. ~ CARIBOU WATER WELLS Lock/Key No:
Sl Casing Make | Type: Dia: Length: Az of AD: 112 *mag *{rug
A). STICK-UP CASING PROTECTOR Anchor/Grout/backfill details:
EASTING:  D31587.49
;o
! ELEVATION TOP OF COVER m
LOCKABLE
LID (VARIES) ——1 o j
“ D= m
: ELEVATION TOP OF I PIPE _245-1 m
GROOVED PLASTIC SI PIPE 7
(BLUE OR RED) < |7 b 10 .
g
g ——L “ELEVATION OF GROUND SURFACE _545-1 m
g

SI-STICKUP&FLUSH

CA_Drofiing Workinah¥esl Oussnel Sloon Stobiliby\IKXD4397.15—2007 Report—Aorl 2007\EHZ-BHE ond S11=5115 Instoliotion forma .dwg = S0 — Apr. 13, 2007 12:58pm — ohelley.riz



SLOPE INCLINOMETER (SI) INSTALLATION DETAIL

amec”

BOTTOM OF S1 AT

BOTTOM OF HOLE AT

70.7 480.2

m m

m m

DEPTH (bgs) ELEVATION

Project Name: WEST QUESNEL SLOPE STABILITY
+ Date (s) Installed: 4 APRIL 2005 Project No:  KX0D4397
Supervised by AMEC: S.GREEN Instalin No: ~ SI11
INGERSOLL RAND TH-60
Install Method / Driller CARIBOU WATER WELLS Lock/Key No:
S| Casing Make / Type: Dia: Length: Az of AD: 80 *mag “frue
A). STICK-UP CASING PROTECTOR Anchor/Groutbackiill detads:
NORTHING: 5870354.64
EASTING:  532040.67
FI ELEVATION TOP OF COVER m
LOCKABLE
LID (VARIES) ——o 4
g De m
Z
#1
L]
13 ELEVATION TOP OF SI PP _931-8 m
GROOVED PLASTIC Sl PIPE 7
(BLUE OR RED) e 4 n= 09 >
4
NG | W 'ELEVATION OF GROUND SURFACE _530-9 m
- B O .
i
STEEL PROTECTIVE COVER ' 1«/;§
(VARIES) 7
A

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION®

SI-STICKUP&FLUSH

4 _Drofting Working'\West Oueans] Slops Stoblity\X04397,15=2007 Repord—Aprl 2007\BHZ-BHE ond S11=5115 instolntion forma dwg — 5311 — Apr. 13, 2007 12-50pm — shelley.ruiz



SLOPE INCLINOMETER (S!I) INSTALLATION DETAIL

LOCKABLE
LID (VARIES)

\
T
L
=
“In
=

GROOVED PLASTIC §I PIPE
(BLUE OR RED)

/

%
h

o,
E A AL

STEEL PROTECTIVE COVER N
(VARIES)

D= 0.9 -

N e e b

P
-
i, L
e Sy 1
g el

; BOTTOM OF HOLE AT

BOTTOM OF SIAT _ =2

amec”

ELEVATION TOP OF SI PIPE _957-1

L “ELEVATION OF GROUND SURFACE _996.2

Project Name: WEST QUESNEL SLOPE STABILITY
Date (s) Installed: 4 APRIL 2005 Project No:  KX04397
Supervised by AMEC: 5 GREEN Installn No:  SH2
INGERSOLL RAND TH-60
Install Method / Driller CARIBOU WATER WELLS Lock/Key No:
Sl Casing Make / Type: Dia: Length: Az of AD: 110 °mag *frue
A). STICK-UP CASING PROTECTOR Anchor/Groutfbackfill details:
NORTHING: 5870278.21
EASTING:  531621.51
ELEVATION TOP OF COVER m

o 483.0

m m

DEPTH (bgs)

ELEVATION

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY QUTSIDE THE INSTALLATION®

SSTICKUP&FLUSH

Ch_Drofine Workingfest Qussnel Slope Stobilily’KX04307.15=2007 Report=April 2007\BH2-BHS ond 511=5113 Instollotion forme dwg = SN2 = Apr. 13, 2007 1:00pm — shefley.rulz



SLOPE INCLINOMETER (SI) INSTALLATION DETAIL

amec”

A). STICK-UP CASING PROTECTOR
NORTHING: 5B69937.72

Project Name: WEST QUESNEL SLOPE STABILITY
Date (s} Installed: 7 APRIL 2005 FrojectNo:  KX04397
Supervised by AMEC: 5 .GREEN Installn No:  SIM3
INGERSOLL RAND TH-60
Install Method / Drilerr  CARIBOU WATER WELLS Lock/Key No:
5 Casing Make f Type: Dia: Length: Az of AD: 54 *mag *true

Anchor/Groutbackfill details:

EASTING:  532468.20

¢

I

-r.l

R e B

W ‘ELEVATION OF GROUND SURFACE _482.1
NN

ELEVATION TOP OF COVER
LOCKABLE
LID [VARIES) —— 1@ -
g D= m
¥
f 482.8
ELEVATION TOP OF Sl PIPE I
GROOVED PLASTIC Sl PIPE
{BLUE OR RED) e, De 0.8 i

STEEL PROTECTIVE COVER N
(VARIES) k- 5
Lo [P sorromorsiar 398 P m
B *" BOTTOM OF HOLE AT m m
DEPTH (bgs) ELEVATION

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION'

SI-STICKUP&FLUSH

Y Diefline Warkine Waal Chsanal Sinna Sl CEDAIET. 15=2007 Resari=Acedl 2007\BHZ-BEHA ond S11-S115 instolistion formm .dwg = SI13 = Apr. 13, 2007 1:01pm — shelley.ruiz



SLOPE INCLINOMETER (SI) INSTALLATION DETAIL ameC“

Project Name: WEST QUESNEL SLOPE STABILITY

Date (s) Installed: 20 JUNE 2005 Project No:  Kx04397

Supervised by AMEC:  R.GUSTAFSON InstalfnNo: ~ SH4

Install Method / Driller: ~ B-80 GEOTECH DRILLING Lock/Key No:

Sl Casing Make / Type: Dia: Length: Az of AD: 148 “mag *irue
A). STICK-UP CASING PROTECTOR Anchor/Groutibackfill detals:

NORTHING: 5869683.61

EASTING: 53127655

T

ELEVATION TOP OF COVER m
LOCKABLE
LID (VARIES) — |«
D= m
ELEVATION TOP OF SIPIPE 2729 m
GROOVED PLASTIC SI PIPE
(BLUE OR RED) o _ 06 m
i L 'ELEVATION OF GROUND SURFACE _972-3 m
STEEL PROTECTIVE COVER Ak
(VARIES) % :
S0 % sorromorsiar 224 o S0 m
"" BOTTOM OF HOLE AT m m
DEPTH (bgs) ELEVATION

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION

Sl-STICKUP&FLUSH

G\, _Drefting Working'West Queans] Slops Stabiity\\04397,15=2007 Roport=Aprl 2007\BH2Z=-BHS ond S11=S15 instoliclion forms dwg = 5314 = Apr. 13, 2007 1:0%m = shelley.ruiz



SLOPE INCLINOMETER (SI) INSTALLATION DETAIL ame&

Project Name: WEST QUESNEL SLOPE STABILITY

Date (s) Installed: 25 JULY 2005 Project No:  KX04397

Supenvised by AMEC:  R.GUSTAFSON Installn No: ~ S115

Install Method  Driler:  GEOPROBE GEOTECH DRILLING Lock/Key No:

Sl Casing Make / Type: Dia: Length: Az of AD: 92 “mag *irue
A). STICK-UP CASING PROTECTOR Anchor/Grout/backfill details:

NORTHING: 5870043.58

EASTING:  532163.15

i

*GROUND SURFACE ELEVATION SHOULD BE TAKEN DIRECTLY OUTSIDE THE INSTALLATION’

ELEVATION TOP OF COVER m
LOCKABLE
LID(VARIES) — | o )
/ T =
; ] ELEVATION TOP OF 51 PIPE 267" m
GROOVED PLASTIC SI PIPE
(BLUE OR RED) o! b= 06 p
i "ELEVATION OF GROUND SURFACE _290-3 m
STEEL PROTECTIVE COVER :
(VARIES) '
< [ Borromorsiar 208 w 2 m
i " BOTTOM OF HOLE AT m m
DEPTH (bgs) ELEVATION

SI-STICKUP&FLUSH

G Drofiing Working'West Quesnal Sleps Slobifty0004387,15-2007 Report—April 2007\BHZ-8H ond S11-5115 inslalleion forma .dwg — S5 = Apr. 13, 2007 1:04pm = shelloy.miz



APPENDIX G



Table G1: Slope Inclinometer Instrumentation Installation Details

Installation Lication Ground Top of Si Install Depth (m) Ao
No. Elevation {m) Elevation (m) {from top of SI) Azimuth (%)
Si-1 Avery Lane 479.5 480.2 43.3 128
Sl-2 Avery Lane 4851 485.9 74.4 138
S1-3 Abbott & Beficher 502.6 503.5 101.8 108
Sl-4 - Vayageur Schaool 536.9 537.68 153.6 128
S5 Abbolt Drive 516.9 517.6 144.5 -
&l-6 Dixon Street 556.9 557.7 153.0 150
SI-7 LA LR 541.6 542.3 124.9 R

Fierce Street
sl-8 Pinchbeck St 525.9 526.7 71.3 B2
51-9 Patchell Ave 534.9 535.9 79.2 146
51-10 Dawson Strest 545.1 546.1 79.8 112
Sl-11 Picard Ave 530.9 531.8 0.7 78
Sk12 Bectemd of 556.2 557.1 73.2 e
Panagrot Ave
al-13 Lewis Drive 482.1 482.9 39.6 54
Sl-14 Findlay Road 5723 572.9 99.4 148
SI-15 West anc ot 566.5 567.1 90.8 -

Fanaﬂ Ave




AMEC Earth & Environmental - Pr. George

Dellection (mm) Deflection (mm)
-150 75 75 150 100 50 0 50 100
ﬂ ' : o LEGEND 3 : : 5
Initial 21 Nov2000
' Y 7 Dec2000
4l ls » *  12Jan2001 =l 1s
I | 5 Mar2001
2 Apr2001
10F {10 L 10| 4110
—i 18 Jun2001
P4 40ci20m
15F {1 &€ 20Nov2001 15+ 115
——  &May2002
E—& 19 Nov2002
8—=8 .
20 420 b 20+ 420
2 Dec2003*
Depih Depih
ek ——t 24 Junzoods P
m) —4 10 Nov2oosr ™
25} {25 25+ {25
27 Apraoos
18 May2006
| 29 Aug2008°
aof 430 020 aof {30
8 Nov2006"
—— B Mar2007"
3t {35 as| 35
4a0r 1% Rel. Elevation 0 40 40
[ 1 1 1
450 75 0 75 150 -100 .50 50 100
Cumulative Deflection Ineremental Deflection
Direction A Diraction A

KX04387 W. Quesnel Stability Study, Inclinometer SI1
Lower Avery Lane

Sets marked ® include zero shift andfor rolation comrections.



Deflection (mm)
=150 -T2 1] K] 150
1] T T 0
5r 15
1o0f "o
15 115
20 120
Depth
(m})
251 125
aor 30
35 135
40F H40
1 i
-150 =75 1] 75 150

Cumulative Deflection
Direction B

LEGEND
Initial 21 Nova0oo
7 Dec2000
Booow 12 Jan2001
| {5 Mar2001
2 Apra0o1
&——=a 28 Apr20D
¥— 18 Jun2001
b P 4 Oct2001
B—1N 20 Novaoo1
—— & May2002
B—=8& 18 Nova0o2
B—=& 15 Aug2003*
2 Dec200s*
i=——F 24 Jun2004*
#—— 10 Nov2004*
27 Apr2o0s
18 May2006
I I 29 Aug2006°
i 1 B Nova0oos"
——  BMar2007

Rel. Elevalion 0

Depth
{m}

AMEC Earth & Environmental - Pr. George

Deflection (mm)
-100 -50 50 100
1] T T i}
5 15
or 110
15 115
201 120
25 125
0F 130
asf 135
40 40
1 1
-100 -50 50 100

Inerameantal Deflection
Direction B

KX04397 W. Quesnel Stability Study, Inclinometer SI1

Lower Avery Lane

Sels marked * include zero shift and/or rotation comections.



AMEC Earth & Environmental - Pr. George

Daflection (mm) Deflection {mm)
-150 75 0 75 150 100 -50 ] 50 100
0 . T g LEGEND p ; ! : ’
ks Initial 21 Nov2000
LKt
,; : 7 Dec2000
|:| ® % 11 Jan2001
10F |’5‘ J10 | ' 5 Mar2001 10F 410
Fiig
e 2 Apr2001
o i
e &——h 28 Apr2001
[
Lk
sl 120 ——¥ 13 Jun2001 a0} 1o
b-— 4 0ci2001
{19 Nowa0o1
—— § May2002
)il 1230 g——n 18 Nov2002* 301 =130
B——=2 15 Aug2003"
Depth Depth
2 Dec2003*
(m) {m}
——t 24 Jun2004°
40r - 40 - H40
&4 10 Nov20D4*
5l Pipe g1 Pipe
sof 150 biocked sor 150 blocked
al4im ald4im
belween bealween
eolk {go Nov 2004 sok {go Mov 2004
and and
April 2005 April 2005
Rel. Elevalion 0
JoF - 70F 470
1 k, | i
-150 75 0 75 150 -100 -50 50 100
Cumulative Deflection Incremental Deflection
Direction A Direction A

KX04387 W. Quesnel Stability Study, Inclinometer SI2
Upper Avery Lane

Sols marked * include zero shift and/or rolation cormections.



AMEC Earth & Environmental - Pr. George

Dellection (mm) Dellection (mm)
-150 75 75 150 -100 -50 50 100
0 . x o LEGEND 0 Y : 3
Initial 21 Nov2000
7 Dec2000
L ¥ 11 Jan2001
10F 410 5 Mar2001 0r 410
2 Apr2oo
&——a 28 Apr2001
b {pg ¥—%  13Jun2001 e ! Jag
=t 4 Oct2001
%—~ 18 Nov2001
—— 6 May2002
o 130 &—=# 19 Nov2oo2" s0r 730
B—-=2 15 Aug2003*
Depth Depth
2 Dec2003"
(m) (m)
——+ 24 Jun2004*
ot 40 40F a0
——% 10 Nov20D4"
5l Pipe Sl Pipa
s01 150 blocked 501 159 blocked
atd4lm atdim
between belwaen
E}- _Eﬂ N'D\I'EM w- .W "'h'l-l'zmd'
and and
April 2005 April 2005
Ael. Elevalion 0
FoF . 70F 170
1 | i ]
150 75 75 150 -100 -50 50 100
Cumulative Deflection Incremental Deflection
Direction B Direction B

KX04387 W. Quesnel Stability Study, Inclinometer SI2
Upper Avery Lane

Sels marked * include zero shilt and/or rotalion correclions.



AMEC Earth & Environmental - Pr. George

Deflection (mm)
-150 150 =100 -50 1] 50 100
o p LEGEND 0 ; . o
Initial 21 Nova0od
& Dec2000
10 110 [ = 12 Jan2001 10 110
I i B Mar2001
3 Apr2001
20t 120 20} =20
#—d 28 Apr2001
—x 14 Jun2001
ant 130 F——1 4 Oct2001 30 a0
L] 1 19 Mov2ooi
— & May2002
a0 140 401 40
B0 [ <50 50 450
Depth Depth
im) (m)
60| 160 SIPipe 60 {60 S!piee
blocked blacked
at39m al 39 m
7 DA - between
g L May 2002 L May 2002
and and
I. Mov 2002 Nov 2002
a0 180 80 80
80 <190 =i ] o 80
Ref. Elevation 0
100 100 100 4100
L |
-150 150 -100 50 ] 50 100
Cumulative Deflection Incremental Deilection
Direction A Direction A

KX04397 W. Quesnel Stability Study, Inclinometer SI3
Abbott Drive near Beticher

Sels marked * include zero shift and/or rolation comeclions.



AMEC Earth & Environmental - Pr. George

Deflection (mm)
<150 =75 75 150
1] T T 0
10} 410 .
20 120
aor <130
40 140
S0 50
Depih
{m)
B0 [ <60
Ei'l 170
8o 180
a0 130
100 - 100
L | 1
-150 7o 0 75 150

Cumulative Deflection
Direction B

LEGEND
Initlal 21 Nov2000
I & Dec2000
P # 12 Jan2001
I | & Mar2001
3 Apr2001
et 20 Apr2001
—x 14 Jun2001
. | 4 Ocl2001
" 19 Nov2001
e 6 May2002
Sl pipe
blocked
al39m
betwaen
May 2002
and
Now 2002
Red. Elevation 0

Depth

(m)

Deflection (mm)

-100 -50 0 50 100

0 T T 0

10 110

200 120

aor 30

40 140

50 150

B0 [ {60 Slpire
blocked
al3gm
between

m iy May 2002
and
Mov 2002

BO - 80

anr 180

100 1100
1 1
-100 -50 0 50 100

Incremental Deflection
Direction B

KX04397 W. Quesnel Stability Study, Inclinometer SI13

Abbott Drive near Beticher

Sels marked * include zero shift andfor rotation comeclions.



AMEC Earth & Environmental - Pr. George

Deflection (mm) Dellection (mm)

-150 75 150 -100 50 i 50 100

0 T o LEGEND 0 T 0
Inltial 3 Nowv2000

I 24 Nov2000
¥ 5 & Dec2000
or e | §Mar2001 el i
2 Apr2oi
a——& 28 Apr2001

40 gp ¥ 13 Jun2001 a0k 440
=1 14 Jun2001
G— 4 0ctzom

— 18 Nov201

eor &0 g0t de0

B—4 & May2002
Depth Depth
(rm) (m)

8o &0 Sl pipe il <80 Sl pipe
blocked blocked
al 51 m alsim
bﬂlwﬂﬂn_ belween
May 2002 May 2002

100 100and 100F - 100 and
Nov 2002 Mov 2002
120 120 120 <1120
M 1740 Ret. Etevation 1 140 e
i i L
-150 -75 0 75 150 -100 -50 (1] 50 100

Cumulative Deflection
Direction A

Incremental Deflection
Direction A

KX04397 W.Quesnel Stability Study, Inclinometer Sl4
Voyageur School

Sets marked ® include zero shift andfor rotation comections.



AMEC Earth & Environmental - Pr. George

Deflection {mm) Deflection (mm)
-150 -75 1] 75 150 -100 -50 0 50 100
0 : 4 | p LEGEND o : ' 0
Initial 3 Mov2000
24 Mov2000
L 4+ & Dec2000
20 120 ' | 5 Mar2001 200 =20
2 Apr2om
&——h 28 Apr2001
aob 4ap ¥ 13 Jun2001 il 40
p—t 14 Jun2001
O— 4 0c12001
—— 19 Nov2001
BOf -1 60 GO 60
—i 6 May2002
Depth Depih
(m) {m)
8O 80 Sl pipe 8o -80 Slpipe
blocked blocked
at51m al 51 m
belween belween
bay 2002 May 2002
100F 100 and 100 <100 and
Mav 2002 Mov 2002
1201 1120 120 120
140 1140 Ral. Elevation 1 ja0 1140
L L 1 i
-150 -75 75 150 100 -50 0 50 100
Cumulative Deflection Incremental Deflection
Direction B Direction B

KX04397 W.Quesnel Stability Study, Inclinometer Sl4
Voyageur School

Sels marked * include zero shifl and/or rolation comeclions.



Deflection (mm)

10

201

aor

TOF
Depth
{m} sof

1] o

110

120

130

140

AMEG Earth & Environmental - Pr. George

Cumulative Deflection

Direction A

75

KX04337 W. Quesnel Stability Study, Inclinometer 515

150 .
o LEGEND 0
Initial 28 Ocl2000
i | 24 Nov2000 10
¥ = § Dec2000
a0 12 Jan2001 20
6 Mar2001
04— 3Apr2001 30
——3 20 Apr2001
40 40
F—% 14 Jun2001
B 4 Octzom
50 50
—— 13 Nov20M
co B0  6May2002 a0
B——=& 18 Nov2002
70 15 Aug2003” 70
+——+  2Decgooy Depih
80 im) g
a0 Sl pipe &0
blocked
1nud il 100
between
Dec 2003
110and 110
June 2004
120 120
130 130
Relf. Elevation 1
140 140
150

Abbott Drive

Sets marked * include zero shilt andfor rotalion comeclions.

Deflection (mm)

-|80

<90 Sipipa
blocked

at 34 m
belwean
Dec 2003
110 and

June 2004

=100

1140

Incremental Deflaction

Direction A

100



AMEC Earth & Environmental - Pr. George

Deflection (mm)
-150 -75 0 75 150 -100 50 100
i} R o LEGEND 0 : i
Initial 28 Oet2000
10 ig ! 24 Nov2000 10 110
% & Dec200
20 20 I 12 Jan2001 201 120
6 Mar2001
3" 0 s—a  3Apr2001 G § 1
¥— 29 Apr2oni
40 40 40F 440
b—1 14 Jun2001
4 40ct200
50 50 sof 150
——— 19 Nov201
i &0 B—1H 6 May2002 aok 460
B——10 19 Mov2002
70 70 15 Aug2003* 70 470
Deplh +——1 2 pecopoas Depth
{m} go 80 {m) gof 180
80 80 Sl pipe aof 4ap Sl pipe
biocked blocked
0 1ma134m ik 4 al34m
10 between Whmmn
Dec 2003 Dec 2003
110 110and 1of -1110&and
Juna 2004 Jung 2004
120 120 120 41120
130 130 130 <130
Ref. Elevation 1
140 : 1140 140 140
.
-150 -75 0 75 150 -100 50 100
Cumulative Deflection Incremantal Deflection
Direction B Direction B

KX04397 W. Quesnel Stability Study, Inclinometer SI5
Abbott Drive

Sels marked * include zero shilt andfor rolation comections.



AMEGC Earth & Environmental - Pr. George

Dallection (mm) Deflection {mm)
-150 75 150 -100 -50 100
o : e g LEGEND 0 : 0
4 0 Initial 22 Nov2000
L | 6 Dec2000
il w11 Jan20oi
- | . 20 120
iz : ; = 4 i 5Mar2001
L3 2 Apr2001
a——a 28 Apr2001
- ) d4p ¥ 13 Jun2001 s 440
= 26 Sep20m
B———+# 19 Movzom
sof ] BOF 160
Depth Depth
(m) {m}
] 180 BO[ B0
Sl pipe Sl pipa
blocked blocked
al 28 m at28m
100f 4100 100}
balween betwean
Mov 2001 Mov 2001
and and
May 2002 May 2002
120f 4120 1201 1120
140} 1140 ot Elevation 0 140 1140
1 I 1 1 |
150 75 (] 75 150 100 50 0 50 100
Cumulative Deflection Incremental Deflection
Direction A Direction A

KX04387 W.Quesnel Stability Study, Inclinometer SI6
End of Dixon Street

Sets marked ® include zero shift and’or rolation comrections.



Depth

(m)

Dellection (mm)

22 Nov2000
& Dec2000
11 Jan2001
5 Mar2001
2 Apr200+

28 Aprz001
13 Jun2001
26 Sep2001
18 Nov2001

A 2 i 75 150
usu oy T LEGEND
R ' 0
Initfal
k- T
20f 120 | ;
L——
401 1 Jap %
& {1
B R
i b—r1
bl
)
B
i
| 1H 4
&0 14 ED
1
i
il
1
- i
1
Bof 4 80
8 |
- 4t Sl pipe
! 1; blocked
: |I] al28 m
100f 1 100
|!.J betwaen
i Nov 2001
: 5!_; and
‘fi May 2002
1201 ! 41120
140 1140 Ret. Elevation 0
1 1
150 75 o 75 150
Cumulative Deflection
Direction B

AMEC Earth & Environmental - Pr. George

Deflection (mm)

-100 50 100
0 T 0
201 120
40 140
B0 160
Deplh
{m}
8o 180
Sl pipe
blocked
al28 m
100 100
between
Mov 2001
and
Kay 2002
120 1120
140 -1 140
1
-100 50 100

Incremental Deflection

Direction B

KX04387 W.Quesnel Stability Study, Inclinometer S16

End of Dixon Strest

Sels marked ® include zero shift andfor rolation corrections.



AMEC Earth & Environmental - Pr. George

Dedlection (mm) Dellection (mm})
-150 75 [} 150 100 -50 0 50 100
o : d o LEGEND o : ; 0
Initial 22 Mov2000
1ok 10 s 1o} d10
L & 12 Jan2001
I i & Mar2001*
20r 20 201 420
3 Apr2ooi®
&——h 29 Apr2001°
aor 30 Jof a0
¥——x 14 Jun2001°
b—  40Oct2001"
- 40F 440
10 OG0 20 Nova001 o
— 6 May2002°
50| 50 S0 150
60 [ B0 BOf 180
Depth Depth
m) 7q} 70 S|Pipe ™) 7ot . {70 S!pipe
blocked blocked
alBBm al 6B m
801 80 potween 8sof 18° patween
May 2002 May 2002
90 go 2nd g0 -sq &0
Mav 2002 Nov 2002
100k 100 100 100
110} 110 1o 4110
Rel. Elevation 0
120+ 120 120F 1120
1 3 L I
150 -75 0 75 150 -100 50 0 50 100
Cumulative Deflection Incremental Deflection
Direction A Direction A

KX04397 W. Quesnel Stability Study, Inclinometer SI7
Pierce Crescent & Lewis Drive

Sals marked * include zero shift and/or rolation comections.



AMEC Earth & Environmental - Pr. George

Deflaction (mm}
-;50 =75 [1] 75 151; LEGEND
T o T
Imitial 22 Nov200D(
al. o 7 Dec2000
5 12 Jan2001
| i B Mar2001*
20F 20
3 Apr2001*
&k 29 Apr2001°
aor 130
—X 14 Jun20d*
I —+ 4 Oct2o®
a0 -4
’  5— 20 Novzo0t®
——— B May2002"
s0r 50
60 -1 &0
Depih
(m) 25t d7g S pipe
blocked
al 6B m
aor 180 petween
May 2002
m' -w E‘Id
Now 2002
100 =100
110 9110
FRel. Elevation 0
120 =120
1 1
=150 75 75 180

Cumulative Deflection
Direction B

Deflection (mm)

<100 -50 o 50 100
1] T T 1]
10F 110
20 : 120
aor 4130
40F 140
501 150
il 160
Depth
m) oot 470 Slpipe
blocked
alE8m
sor ee belween
May 2002
sof {90 and
Mo 2002
100f 1100
10 41110
120 1120
1 I
-100 -50 (1] 50 100

KX04397 W. Quesnel Stability Study, Inclinometer SI7

Pierce Crescent & Lewis Drive

Sets marked ® include zero shilt andfor rolation corrections.

Direction B

Incremental Deflection



AMEC Earth & Environmental - Pr. George

Deflection {mm) Deflection (mm)
-150 -75 150 -100 -50 ] 50 100
i T i 0 LEGEND 0 T i i}
il Initial 22 Nov2000
¥
|
sk : ds 7 Dec2000 sk ds
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Table H1: Standpipe and Vibrating Wire Piezometer Installation Details

Installation Loestion Installation Date Screen or Tip Type of Casing
No. Type Completed Depth (m)' Protector
BH-2 Avery Lane Standpipe 02 Nov. 2001 54.2-60.2 Slick-up
Vibrating Wire
VWP-3 Abbotl Drive Piezometer 15 Nov. 2001 38.0 Slick-up
(VWPF)

BH-4 Voyager School Standpipe 06 Dec. 2001 39.6-38.9 Slick-up
VWP-4 Voyager School VWP 06 Dec. 2001 49.0 Slick-up
BH-6A1 Dixan Streel Standpipe 18 Dec. 2001 44.0-45.2 Flush-Mount
BH-6A2 Dixan Street Standpipe 18 Dec. 2001 26.4-27.8 Flush-Mount
PW-01 Flamingo Streel Slandpipe 16 Sep. 2003 29.9-48.2 Stick-up
PW-02 ;‘::;;i?;:;:t Standpipe | 18 Sep. 2003 29.8-55.0 Stick-up
BH-2A Belicher Stresl Standpipe 07 Aug. 2003 B6.9-88.4 Flush-Mouni
BH-2B Belicher Street Standpipe 07 Aug. 2003 47 7-48.2 Flush-Mount
BH-2C Beticher Street Standpipe 08 Aug. 2003 25.3-25.9 Flush-Mount
BH-3A Flamingo Streel Standpipe 24 Jul. 2003 49.9-50.5 Flush-Mounl
BH-3B Flamingo Streel Standpipe 22 Jul. 2004 38.7-40.2 Flush-Mounl
BH-3C Flamingo Street Standpipe 22 Jul. 2004 32.0-33.5 Flush-Mount
BH-4A Flamingo Street Standpipe 17 Jul. 2003 48.8-49.4 Flush-Mount
BH-4B Flamingo Streel Slandpipe 17 Jul. 2003 38.7-40.2 Flush-Mount
BH-4C Flamingo Street Standpipe 18 Jul. 2003 22.8-23.4 Flush-Mouni

vwega | emeDives VWP 21 Jul. 2005 27.0 Stick-up
Pierce Streel
Lewis Drive &
VWP-TB . VWP 21 Jul. 2005 64.9 Stick-up
Pierce Sireel
VWP-8A | Pinchbeck Street VWP 15 Jun. 2005 13.1 Stick-up
VWP-8B | Pinchback Strest VWP 15 Jun. 2005 13.0 Stick-up
VWP-BC | Pinchbeck Street VWP 15 Jun. 2005 28.0 Stick-up
VWP-8D Pinchbeck Street VWP 29 May 2006 96.2 Stick-up
VWP-9A Patchell Ave VWP 27 Jun. 2005 15.1 Stick-up
VWP-9B Patchett Ave VWP 31 May 2006 30.6 Stick-up
VWP-8C Palchell Ave VWP 31 May 2008 50.1 Stick-up
VWP-10A Dawson Streat VWP 05 Jul. 2005 11.6 Stick-up
VIWP-10B Dawson Street VWP 05 Jul. 2005 20.4 Stick-up
VWP-10C Dawson Street VWP 05 Jul. 2005 48.6 Stick-up
VIWP-11A Picard Ave VWP 10 Jun. 2005 14.3 Stick-up
VWP-11B Picard Ave VWP 10 Jun. 2005 320 Stick-up
VWP-11C Picard Ave VWP 10 Jun. 2005 50.3 Stick-up
vwp.12a | Edstendof VWP 22 Jun. 2005 18.0 Stick-up
Panagrot Ave
vwp.iog | astendol vwp 22 Jun. 2005 229 Stick-up
anagrot Ave
vwp-1zc | Castendol vwe 22 Jun. 2005 26.5 Stick-up

Panagrol Ave




Table H1: Standpipe and Vibrating Wire Piezometer Installation Details

Installation sion Installation Date Screen or Tip Type of Casing
No. Type Completed Depth (m)" Protector
East end of
VWP-1zp | 9% N0 8 vwp 22 Jun, 2005 54.9 Stick-up
Fanagrol Ave
VWP-13A Lewis Drive VWP 08 Jul. 2005 5.1 Stick-up
VYWP-13B Lewis Drive VWP 08 Jul. 2005 14.4 Stick-up
VWP-144 Findlay Road VWP 06 Jun. 2006 20.1 Stick-up
VWP-14B Findlay Road VWP 06 Jun. 2006 65.8 Stick-up
VWP-14C Findlay Road VWP 06 Jun. 2006 98.8 Stick-up
West end of
VWP-15A S vwe 27 Jun, 2006 8.8 Stick-up
Panagrot Ave
w nd of
VWP-158 ittt vwe 27 Jun, 2006 63.4 Stick-up
Panagrol Ave
West end of
VWP-15C VWP 27 Jun. 2006 B3z Stick-up
Panagrol Ave
vwp-1ga | _ orhol VWP 23 Oct. 2006 427 Stick-up
Dialomite Mina
Morth of
VWP-1gB | VWP 23 Oct. 2006 85.6 Stick-up
Diatomite Mine
h of
vwp-iec | _ herne! VWP 23 Oct. 2006 139.0 Stick-up
Diatomite Ming
North of ;
VWP-16D Diatomiie Ming VWP 23 Ocl. 2006 21489 Stick-up
Motes:

1 Depths are measured from ground surface. Screen deplh is lor standpipes, lip depth is for vibraling wire piezomelers.
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Photo 1: Drilling borehole for installation of vibrating wire piezemater 8A

Photo 4: Re-routing of vibrating wire plezemeter cable during datalegger installation at

s

Photo 2: View of vibrating wire plezometer prior to installation in borehole.

interface.

i !
LS

Phote 5: Interior view of datalogger system showing battery, datalogger and vibrating wire

-

&
L
a

L&  Datalogger ]

Photo 3: Trenching between vibrating wire piezometer locations prior to installation of

datalogger system at BHE.

Photo 6: Completed installation of vibrating wire piezometer and datalogger system at

EH16.
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EXPERIMENTAL METHODS

The five samples were reduced to the optimum grain-size range (<5 pm) by grinding under
ethanol in a vibratory McCrone Micronising Mill for 7 minutes. Fine gﬁ:in-sizc is an important
factor in reducing micro-absorption contrast between phases. Step-scan X-ray powder-diffraction
data were collected over a range 3-80°26 with CoKo. radiation on a standard Siemens (Bruker)
D5000 Bragg-Brentano diffractometer equipped with an Fe monochromator foil, 0.6 mm (0.3%)
divergence slit, incident- and diffracted-beam Soller slits and a Vantec-1 strip detector. The long

fine-focus Co X-ray tube was operated at 35 kV and 40 mA, using a take-off angle of 6°

RESULTS

The X-ray diffractograms were analyzed using the International Centre for Diffraction
Database PDF-4 using Search-Match software by Siemens (Bruker). Although quantitative phase
analysis using the Rietveld method was requested, the abundance of clay minerals with severe
stacking disorder, mainly smectite-group (probably montmorillonite-saponite) precludes this.
The results of qualitative phase analysis are given in Table 1. Although the abundance of each
phase is approximately proportional to peak heights, caution should be used in using this

property. The X-ray diffractograms are shown in Figures 1-5.
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