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1.0 INTRODUCTION

MTE Consultants Inc. (MTE) was retained by Ferma Aggregates Inc. (Ferma) to assess the
water supply potential and the hydraulic properties of the underlying bedrock at the Ferma-
Carden Quarry. This information will be used to demonstrate that the quarry can extract below
255 masl in Phase 1, expand into remaining phases, and mitigate potential impacts to existing
groundwater users by accessing a safe and reliable water supply from a separate deeper
bedrock aquifer.

The Ferma-Carden Quarry is located on Lot 6-10, Concession 9, former geographic Township
of Carden, City of Kawartha Lakes, ON (hereby referred to as the “Site”). Additionally, Ferma
owns W %2 Lot 6 & 7 Concession 10 as well as Lot 8, Concession 10. Figure 1 illustrates the
Site location and the additional lands owned by Ferma.

This report is organized into the following sections:
e Section 1: Introduction — Provides background information, project scope and objectives;

e Section 2: Regional Bedrock Geology — Recaps the geological conditions of the Site by
describing the Bobcaygeon Formation, the underlying Gull River Formation with its
Green Marker Beds, and the deeper underlying Shadow Lake Formation/Precambrian
contact zone;

e Section 3: Gull River Formation Green Marker Beds — Summarizes available information
used to determine the elevation of the Green Marker Beds on a regional scale as well as
a site-specific scale;

e Section 4: Hydraulic Testing Program — Presents the results of hydraulic testing
completed on-Site for each bedrock zone;

e Section 5: Water Chemistry Assessment — Presents the results of groundwater sampling
and analysis for each bedrock zone;

e Section 6: Discussion — General discussion of the physical and chemical properties of
the bedrock formations and the implications for the Ferma-Carden Quarry;

e Section 7: Conclusions — Lists conclusions resulting from this assessment; and

e Section 8: Recommendations — Lists recommendations resulting from this assessment.

1.1 Objectives and Scope
The principle objectives of this assessment are to:

1. Establish a baseline understanding of the hydraulic condition (physical and chemical
properties) of the different bedrock zones (Formations) with respect to water quality and
guantity;

2. Provide information showing that the quarry can extract below 255 masl in Phase 1, and
then into the remaining phases, provided potential impacts to existing groundwater users
are mitigated as proposed; and

3. Demonstrate that a potable water supply of comparable water quality and quantity to
what residents are currently utilizing is available at depths below 255 masl, which can be
used to mitigate impacts to water supply wells permanently affected by quarry
dewatering.
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1.2 ARA Site Plan

The Ferma-Carden Quarry is licensed to extract bedrock under ARA License Number 108268
as a Category 2, Class A, Quarry Below Water. The approved ARA Site Plans are found in
Appendix A. Based on the approved ARA Site Plan, the maximum depth of extraction for
Phase 1 is 231 masl with a sump elevation of 228 masl. However, Dewatering Condition 1
states that:

The Permit to Take Water applies to dewatering the first lift of Phase 1, North Part,
Ferma-Carden Quarry which is defined as limestone excavation limited to a depth
elevation of 255.0 masl over the east half of lots 8 and 9, Concession IX, Carden
Township. Subsequent lifts or Phases or greater pumping volumes will require a new
Permit to Take Water.

This condition limits the quarry floor to an elevation of 255 masl in Phase 1 until such time that a
Permit to Take Water (PTTW) is issued for dewatering at deeper depths and subsequent
phases. This condition was added to the Site Plan by the Ministry of the Environment
Conservation and Parks (MECP) to mitigate potential impacts to nearby domestic well users
(Trow Consulting Engineers Ltd., 2002).

To further protect domestic well users from potential impacts from dewatering the quarry,
Condition 4A (Trigger Mechanism and Contingency Measures — Domestic Wells) states that:

The Operator will maintain a potable water supply source to surrounding wells adversely
affected by dewatering operations. Contingency measures include, but not limited to,
the use of holding tanks, the construction of a new wells(s) with the upper bedrock
aquifer at a locations(s) unaffected by quarry dewatering and the delivery of water from
the new wells(s) by pressurized pipe system to each affected residence. Dewatering
mechanisms will be shut down failing the resolution of water supply problems caused by
guarry dewatering.

As previously mentioned, this report will provide information demonstrating that an alternative
reliable potable water supply of comparable water quality and quantity is available at depths
deeper than 255 masl, such that the quarry can provide affected residences a viable new well(s)
in the event they are permanently affected by quarry dewatering.

2.0 REGIONAL BEDROCK GEOLOGY

The following is a description of the general bedrock geology of the Lake Simcoe Region as
reported by the Geological Survey of Canada (GSC) and Ontario Geological Survey (OGS).

There are four bedrock units present in the Lake Simcoe Area. These include three
sedimentary bedrock formations: the Bobcaygeon, the Gull River, and the Shadow Lake
Formations, and one underlying metamorphic Precambrian gneiss. Table 1 provides a general
description of the lithology of these units as reported by the GSC.

Table 1: Regional Bedrock Lithology

System Group Formation Lithology

Upper Member Calcarenites and sublithographic

limestone
B n . . .
ORDOVICAN | Simcoe obcaygeo Middle Member Sublithographic limestone
Lower Member Argillaceous limestone and calcarenite
Gull River Upper Member Lithographic semicrystalline limestone
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System Group Formation Lithology
Middle Member Lithographic limestone

Dolomitic limestone and lithographic

Lower Member .
limestone

CAMBRIAN Basal | Shadow Lake Red and green shale, arkose
PRECAMBRIAN

2.1 Bobcaygeon Formation

The Bobcaygeon Formation is divided into three members. Essentially the lower member
consists of grey, fine-grained limestone, but encloses calcarenite in its uppermost few feet. The
middle member consists of sublithographic limestone. The upper member alternates between
sublithographic and medium calcarenite limestone, but also includes some brown lithographic
limestone and bluish fine-grained limestone in minor thicknesses. Shaley partings (up to 2 mm
thick) have been observed in this formation. Shaley partings are commonly styolitic and
occasionally undulating.

Contact

The lower contact of the Bobcaygeon Formation is defined where the typical grey-brown,
fine- and medium-grained argillaceous limestone with shaley beds overlies the more finely
grained dolomitic limestone of the Gull River Formation. This contact in many places is
marked by a transitional boundary. The OGS defines this contact as the Moore Hill beds
which are a dark brown fossiliferous limestone (Armstrong, 2000)

2.2 Gull River Formation

The Gull River Formation is divided into three members. The lower member consists of fine-
grained limestone, lithographic limestone, and fine-grained dolomitic limestone. The middle
member is composed almost entirely of lithographic limestone; the upper member lithographic,
sublithographic, and semi-crystaline limestone.

Contact

The lower contact of the Gull River Formation is defined where the limestone and dolomitic
limestone overlie the red and green shales of the Shadow Lake Formation. The upper
contact is defined as the top of the highest development of lithographic limestone and
argillaceous limestone of the Bobcaygeon Formation. On gross lithology, the Gull River
Formation is a lithographic dolomitic limestone; and the Bobcaygeon Formation is a grey,
fine-grained, argillaceous limestone.

The upper contact of the lower member of this Formation is marked in places by a green
grey sandy dolostone horizon which is known as the “upper green marker bed”. A similar
horizon near the bottom of the lower member is referred to as the “lower green marker bed”.

The contact between the Gull River Formation and the underlying Shadow Lake Formation
is gradational from carbonate to sandstone and shale. It is convenient to define this contact
as the uppermost extent of the gradation because of the deleterious effects of the sandstone
and shale content on the potential aggregate quality of the Gull River Formation (Armstrong,
2000).
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2.3 Shadow Lake Formation

The Shadow Lake Formation consists of greenish grey, coarse-grained, calcareous arkose
overlain by several feet of red and green arenaceous shales. The shales are locally calcareous
and commonly contain frosted, rounded to angular quartz grains that are as much as 1.25 cm
long. The formation also includes some transitional red mottled green shale. Where the
Cambrian formations are present, the Shadow Lake Formation may include reworked Cambrian
sediments, such as purplish sandstone and shale. In well cuttings the formation appears to be
more arkosic and sandy (with greenish and reddish shale fragments) than it actually is, because
the softer shale is washed away by the drilling mud.

Contact

The upper contact of the Shadow Lake Formation is defined where the main shale section of
the Shadow Lake Formation is overlain by the limestone sequence of the Simcoe Group.
The lower member of the Gull River Formation consists of grey and brown, fine- and
medium-grained limestone and dolomitic limestone, and grey and brown, dense,
sublithographioc to lithographic limestone (Armstrong, 2000).

3.0 GULL RIVER FORMATION GREEN MARKER BEDS

Over the past 30 years several studies have been undertaken to characterize the lithology of the
Carden Plain, and in particular the presence and elevations of the “Green Marker Beds” located
in the Gull River Formation. The Green Marker Beds have been of particular interest as they
reportedly represent a regionally extensive aquifer that although being relatively thin (1-3 m)
represents a significant transmissive layer (Golder Associates, 2012). In an effort to document
the presence of the Green Marker Beds in the vicinity of, and beneath the Site, MTE has
reviewed a number of pertinent documents, including:

e Cumulative Impacts Assessment for Groundwater Takings in the Carden Plain Area
(Golder Associates, 2012);

¢ R.W. Tomlinson Ltd. — Brechin Quarry borehole and borehole geophysical logs (Golder
Associates, 2009);

¢ Hydrotechnical Report Ferma — Carden Quarry for Ferma Crushed Stone Inc. (Oliver,
Mangione, McCalla & Associates Ltd., 1995);

o Well records on file with the MECP for boreholes drilled in 2006;
e Two borehole core logs, logged by MTE in 2011; and
e On-Site geophysical logs completed in 2018.

3.1 Regional Scale Model — Golder, 2016

In 2012, Golder developed a regional scale groundwater model to assess the cumulative
impacts of pumping from the various quarries within the Carden Plain. MTE specifically
reviewed the regionally modelled surface of the Upper Green Marker Bed (UGMB) as presented
in the Addendum report to the Cumulative Impacts Assessment for Groundwater Takings in the
Carden Plain Area (Golder Associates Ltd., 2016). This report showed the UGMB from
approximately 235 to 245 mAMSL across the Site (Appendix B). This regional scale model is
useful in roughly predicting the elevations of the GMBs, but lacks local scale data to calibrate
the findings and is therefore only useful in a general sense.
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3.2 Green Marker Bed Identification - Golder, 2009

To further understand the geology and hydrogeology of the Carden Plain, and to place the
Ferma Quarry in the regional context, MTE made a Freedom of Information (FOI) submission
(ref: A-2018-05968) to the MECP for information related to hydrogeology and geophysics for the
R.W. Tomlinson — Brechin Quarry, located approximately 11 km to the southwest of the Site.

The FOI request returned borehole and geophysical logs from monitoring wells installed at the
Brechin Quarry (Appendix C). Each location was geophysically logged for natural gamma and
conductivity.

A review of the borehole and geophysical logs from the R.W. Tomlinson Brechin Quarry showed
that the locations of the UGMB and Lower Green Marker Bed (LGMB) could be identified based
on geophysical logs. Specifically, it was found that increased gamma values within the Gull
River Formation correlated well with the location of both the UGMB and LGMB. These results
were then compared with visual observations of the core to confirm the correlation between
increased gamma values and the presence of the Green Marker Beds.

The borehole logs presented in Appendix C indicate that the UGMB ranges in thickness from
0.1 to 0.3 m while the LGMB thickness was observed to range from 0.4 to 1.4 m in thickness.
The UGMB was found to occur approximately 3.4 to 3.9 m below the Bobcaygeon and Gull
River Formation contact while the LGMB occurred generally 8.0 m below the UGMB.

3.3 On-Site Borehole Logs - Oliver, Mangione, McCalla, 1993 — 1995,
MECP Well Logs, 2006 & MTE 2011

In 1993, a bedrock core from BH4 was logged by Oliver Mangione McCalla & Associates Ltd.
(Appendix D) located 224 m south of the Phase 1 at the Site (Oliver, Mangione, McCalla &
Associates Ltd., 1995). The log provided by Oliver Mangione McCalla & Associates noted a
greenish grey to dark greenish grey silty to sandy dolostone layer at approximately 27.8 metres
below ground surface, or approximately 239.8 mAMSL. This layer is interpreted by MTE to be
the UGMB. According to the borehole log the UGMB had an approximate thickness of 0.7 m.
Another greenish grey to dark greenish grey silty to sandy dolostone layer (interpreted by MTE
to be the LGMB) was noted to occur at 231.3 mAMSL and based on the borehole log is
approximately 3.0 m thick.

In 2006, six multi-level monitoring wells were installed on-Site (WA, WB, WF, WG, WH & WI),
as shown on Figure 2. Well logs on file with MECP for these boreholes are provided in
Appendix E. The presence of green limestone was noted at various depths, which MTE
interprets to be the approximate depths of the Green Marker Beds. The UGMB was found to
generally dip from northeast to southwest across the Site, occurring at an elevation of
approximately 244.3 mAMSL in the north to 233.2 mMAMSL in the south. The LGMB was only
discreetly observed in three boreholes (WA, WB & WI) and occurred at an approximate
elevation of 233.0 to 234.0 mAMSL.

In 2011, MTE retained Marathon Drilling to conduct borehole coring at two locations: BH1-11,
located 47 m north of Phase 1, and BH2-11, located 176 m southwest of Phase 1, as identified
on Figure 2, to assess the rock quality for use as aggregate products. MTE has recently re-
examined the borehole and photographic logs for the presence of the Green Marker Beds.
Borehole logs and photographic logs for BH1-11 and BH2-11 can be seen in Appendix F.
Based on the borehole logs from on-Site monitoring wells, MTE interprets the UGMB to occur at
approximately 243.0 mAMSL (Photograph 1.1) in BH1-11 and 237.8 mAMSL (Appendix F:
Photograph 2.1) in BH2-11. The LGMB was interpreted to occur at an approximate elevation of
230.4 mAMSL (Photograph 1.2) in BH1-11 and 225.4 mAMSL (Photograph 2.2) in BH2-11.
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3.4 On-Site Geophysical Logs - MTE, 2018

In 2018, MTE retained Lotowater Technical Services to conduct geophysical logging on two
deep, open boreholes (W22 & MW4) on-Site. Based on the information obtained from the
Golder Report (i.e. increased gamma readings correlated to the Green Marker Beds), MTE
reassessed the previously published logs for W22, located approximately one kilometer south of
Phase 1 and MW4, located 1.2 km east of Phase 1. Based on this reassessment, the UGMB is
estimated to be located at an elevation of approximately 238.5 mAMSL in W22 and 247.0
MAMSL in MW4, (Figure 3 and 4). The LGMB was estimated to be located at approximately
231.5 mAMSL in W22 and 239.0 mAMSL in MWA4.

3.5 On-Site Elevations of the Green Marker Beds

In order to interpret and present the information discussed above, MTE prepared two cross
sections across the Site at the locations shown on Figure 2. The cross-sections show the
interpreted elevations for the UGMB and LGMB (Figures 5 and 6).

4.0 HYDRAULIC TESTING PROGRAM

4.1 March 2022 Hydraulic Testing

Hydraulic testing undertaken in March 2022 was completed by W.D. Hopper and Sons Ltd.
(Hopper) to assess the hydraulic properties of the underlying bedrock, particularly the Gull River
Formation Green Marker Beds at the Ferma-Carden Quarry. The hydraulic testing program was
completed in accordance with Environmental Activity and Sector Registration (EASR) No. R-
011-7169340455 and the Pumping Test Design Report completed by MTE dated March 10,
2022 (Appendix G).

The objective of the hydraulic testing program was to document the hydraulic properties of each
of the bedrock formations including the Bobcaygeon Formation, the Gull River Formation Upper
and Lower Green Marker Beds, and the Shadow Lake Formation / Precambrian contact zone.

In order to determine the hydraulic properties of the underlying bedrock zones, hydraulic testing
was undertaken at MW3 and MW4. The details of these locations are described below.

Monitoring well MW3 is a 0.15 m dia, 20 m deep open borehole extending from 6 to 20 m below
grade and was designed to represent a typical domestic well in the area, the majority of which
are completed in the Bobcaygeon Formation (see Well Tag No.: A238596 in Appendix E).

MW4 is completed as a 0.20m dia, 40.8 m deep open borehole extending from 3 m to 40.8 m
below ground level. This well was designed to extend from the Bobcaygeon Formation to the
Pre-Cambrian bedrock contact (see Well Tag No.: A238597 in Appendix E).

The following section describes the results of the hydraulic testing program.

4.2 Bobcaygeon Formation (Zone 1)

In order to assess the hydraulic conductivity of the Bobcaygeon Formation (Zone 1) monitoring
well MW3 was pumped at a constant rate of 130 L/min for a period of 60 min on March 17,
2022.

Water levels were recorded in MW3 during the pumping and recovery periods using a
datalogger (see Hydrograph 1). Based on the analysis of the recovery data, the hydraulic
conductivity (K) of Zone 1 as measured in MW3 was 2.2 x 10°® m/s, with a transmissivity (T) of
3.9 x 10° m? /day and a storativity of 6.0 x 102.
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In order to document the water quality of the Zone 1, water samples were collected from the
water discharged from MW3 after approximately 30 min of pumping and analyzed for general
water quality parameters. Water quality results are further discussed in Section 6.0.

4.3 Upper Gull River Formation (Zone 2)

In order to assess the hydraulic characteristics of the Gull River Formation at the MW4 location,
the geophysical logs for MW4 were reviewed (Figure 4). Based on a review of the geophysical
logs MTE identified the presence of the Upper Green Marker Bed within Zone 2.

As part of this program, and in order to assess the hydraulic properties of the Upper Gull River
Formation including the UGMB (Zone 2), on March 16, 2022 inflatable straddle packers were
placed in the open MW4 borehole at depths of 21.6 m bgl and 32.9 m bgl with a submersible
pump and datalogger installed in between. The straddle packers were designed to effectively
isolate Zone 2 by sealing off the underlying Lower Gull River (including the Lower Green Marker
Bed), Shadow Lake Formation and Precambrian contact zone from the overlying Bobcaygeon
Formation, while allowing Zone 2 to be pumped separately. The placement of the packers are
illustrated on Figure 7 and the temporary well modifications and pumping was completed by
Hopper, licensed well technicians.

To assess the productivity of Zone 2, an initial pumping rate of 40 L/min was chosen. After 1-2
minutes of pumping, this pumping rate was not able to be sustained. Through trial and error, a
constant pumping rate of 8 L/min was achievable while maintaining the pumping level at a safe
level above the pump intake to avoid cavitation and allow for suitable cooling while pumping.
The results of these pumping activities are shown on Hydrograph 2.

Based on an analysis of the recovery data from the pumping activities, the Hydraulic
Conductivity (K) and Transmissivity (T) and Storativity (S) of Zone 2 at the MW4 location was
determined to be 6.7 x 107 m/s, 6.5 x 10° m? /day and 6.8 x 10 respectively.

In order to document the water quality of the Zone 2, water samples were collected on March
16, 2022 from the water discharged from the pumped isolated zone after approximately 40 min
of pumping and analyzed for general water quality parameters. Water quality results are further
discussed in Section 6.0.

4.4 Lower Gull River Formation / Shadow Lake Formation /
Precambrian Contact Zone (Zone 3)

In order to assess the hydraulic characteristics of the Lower Gull River Formation / Shadow
Lake Formation / Precambrian Contact zone at the MWA4 location, the geophysical logs for MW4
were reviewed (Figure 4). Based on a review of the geophysical logs MTE identified the
presence of the LGMB within Zone 3.

As part of this program, and in order to assess the hydraulic properties of the Lower Gull River
Formation including the LGMB / Shadow Lake Formation / Precambrian Contact zone (Zone 3),
on March 14, 2022 an inflatable packer was placed in the open MW4 borehole at a depth of
32.9 m bgl with a submersible pump and datalogger placed below. The packer was designed to
effectively isolate Zone 3 by sealing off the overlying Zones 1 & 2, while allowing Zone 3 to be
pumped separately. The placement of the packers are illustrated on Figure 8 and the temporary
well modifications and pumping was completed by Hopper licensed well technicians. Once the
packer was in place water levels in the overlying open borehole representing Zones 1 & 2 and
the isolated Zone 3 were monitored prior to pumping. Based on the manual measurements
taken prior to pumping test in Zone 3, the vertical water level separation between Zones 1 & 2
and Zone 3 was in the order of 1 m higher, indicative of a downward vertical hydraulic gradient.
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The hydraulic testing plan was to conduct a short term variable rate step test in order to assess
the specific capacity and yield of Zone 3, while allowing for an assessment of the optimal rate
for a longer term constant rate test. Based on the documented pumping rate on the Water Well
Record for MW4 (ie. 300 gpm, see Appendix E), this zone was anticipated to have a high
production capability.

4.4.1 Variable Rate Step Test

On March 14, 2022, the Zone 3 portion of MW4 was pumped at rates of approximately 190
L/min, 380 L/min and 570 L/min sequentially for periods of 30 minutes, separated by 30 minute
periods of recovery.

Based on the results of the pumping, the specific capacity of each pumping rate was 826
L/min/m, 655 L/min/m and 532 L/min/m respectively.

With an additional 34 m of available drawdown after the end of pumping of the third step, along
with the high specific capacity values measured, this pumping confirmed that Zone 3 is a highly
productive water producing zone at this location. Water levels in the pumped zone were
measured on a continual basis using dataloggers and are shown on Hydrograph 3.

4.4.2 Constant Rate Pumping Test

Based on the results of the variable rate step test, on March 15, 2022, Zone 3 at MW4 was
pumped at a constant rate of 570 L/min for a period of 8 hrs in order to document the results of
sustained pumping at a relatively high yield and enable the collection of water samples for
chemical analysis. The hydrograph displaying the water levels collected during this test are
shown on Hydrograph 4.

Based on an analysis of the recovery data from the pumping activities, Hydraulic Conductivity
(K), Transmissivity (T) and Storativity (S) of the Lower Gull River / Shadow Lake / Precambrian
Contact zone at the MW4 location were determined to be 4.8 x 10° m/s, 3.1 x 10* m? /day and
7.7 x 10°® respectively.

In order to document the water quality of Zone 3, water samples were collected on March 15,
2022 from the water discharged from the pumped isolated zone after 70 minutes and 450
minutes of pumping and analyzed for general water quality parameters. Water quality results
are further discussed below in Section 5.0.

5.0 MULTI-LEVEL WELL INSTALLATION

5.1 W22

Per Condition 4.4 of PTTW 238-BBLKNE on November 30, 2021 W22 was completed as a
multi-level well by Hopper. W22 was completed as two discreetly screened monitoring wells
referred to as W22a and W22b. W22a and W22b were constructed using 0.04 m diameter
schedule 40 PVC piping equipped with a 3 m length No. 10 slot well screen. Borehole logs
indicating the screened elevations of W22a and W22b can be found in Appendix H. W22b was
completed within the Gull River Formation between the Upper and Lower Green Marker Beds
while W22b was completed across the contact between the Bobcageon and Gull River
Formations above the Upper Green Marker Bed.

Following well development both W22a and W22b had a data logger installed to allow for
groundwater levels within these wells to be tracked continually on an hourly basis. Manual water
level measurements and continuous data logger data can be seen on Hydrograph 5. A review
of the water level data indicates that water levels in W22b follow a similar trend to other
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monitoring wells completed other on-Site monitoring wells. However, groundwater levels in
W?22a appear to still be recovering since the well was developed in December 2021. The lack of
recovery to static conditions within W22a indicates an area of low hydraulic conductivity within
the Upper Gull River Formation.

5.2 Mw4

Per Condition 4.4 of PTTW 238-BBLKNE on January 18th, 2024, MW4 was completed as a
multi-level well by Hopper. MW4 was completed as two discreetly screened monitoring wells
referred to as TW4-24 and MW4a. TW4-24 was constructed using 0.14 m diameter steel casing
with a 6.1 m long continuous stainless steel wire wrapped 100 slot well screen. MW4a-24 was
constructed using 0.03 m schedule 40 PVC piping equipped with a 1.5 m length No. 10 slot well
screen. Borehole logs and an As-Constructed drawing indicating the screened elevations of
MW4a-23 and TW4-24 can be found in Appendix H. Well screen intervals were based on
geophysical data and hydraulic testing data collected in 2022.

MW4 was left an open borehole between 34.1 mbgs and 41.5 mbgs, this depth relates to Zone
3. Zone 3 was hydraulically isolated using a combination of shale traps and bentonite pellets up
to a depth of 23.7 mbgs where a 0.5 m layer of #2 gravel was placed. Between 23.3 mbgs and
the surface MW4 was left as an open borehole which corresponds to the Bobcageon Formation
(Zone 1). Photos taken during the installation of TW4-24 and MW4a can be seen in Appendix I.

Following the installation of TW4a-24 On January 18, 2024 a well yield test was completed on
January 19, 2024. The well yield test was also used to verify the water quantity, quality and that
TW4-24 (Zone 3) had been hydraulically isolated from MW4a-24 (Zone 1). The well yield test
took place over approximately 66 minutes. TW4-24 was pumped at 113 L/min for approximately
20 minutes before increasing to 416 L/min for the remainder of the test. A water quality sample
from the discharge water was collected to compare to previous obtained water quality results.
Water levels from TW4-24, MW4a-24 and MW3 during the well yield test can be seen on
Hydograph 6. As can be observed on Hydrograph 6 groundwater levels in both MW4a-24 and
nearby MW3 were not impacted as a result of pumping from TW4-24 thereby verifying that
TW4-24 had successfully been hydraulically isolated from those wells completed in Zone 1.

6.0 WATER CHEMISTRY ASSESSMENT
6.1 Results — ODWS Compliance

The following section presents the results of groundwater sampling and analysis collected from
the underlying bedrock zones as defined in Section 4. The water quality results are compared
to each other and the Ontario Drinking Water Standards. A summary of the water quality results
from the different zones has been presented in Table 2.

6.1.1 Bobcaygeon Formation (Zone 1)

The groundwater sample collected from Zone 1 was within the chemical standards for the
ODWS. MTE noted an aesthetic exceedance for iron in the sample obtained from Zone 1,
however iron is not considered a health concern.

6.1.2 Upper Gull River Formation (Zone 2)

The groundwater sample collected from Zone 2 was within the chemical standards for the
ODWS with the exception of a minor exceedance for lead (0.014 mg/L vs. 0.01 mg/L). MTE also
noted an aesthetic exceedance for iron and manganese in the sample obtained from Zone 2,
however both iron and manganese are not considered a health concern.
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6.1.3 Lower Gull River / Shadow Lake / Precambrian Contact Zone (Zone 3)

The groundwater samples collected from Zone 3 during the 2022 Hydraulic Testing and during
the well yield test in 2024 were within the chemical and health standards for the ODWS. MTE
notes the water quality results of the 2024 groundwater samples were comparable to the 2022
samples.

Exceedances of aesthetic guidelines for colour, hardness, and turbidity were noted in samples
collected from bedrock Zones 1, 2 & 3, however aesthetic guidelines and are not health related.

Additionally, no hydrocarbons were detected in samples collected from Zone 1, 2 or 3.

6.2 Geochemical analysis

This section compares the results of the geochemical analysis of the groundwater samples to
determine similarities/differences between the geochemical signatures of the three bedrock
zones that were pumped.

Geochemical analysis of the groundwater samples from each of the respective bedrock zones
(i.e. Zone 1, Zone 2 and Zone 3) was undertaken to determine similarities between the
geochemical signature of the different bedrock zones. For visualization purposes the
geochemical results of the major ionic species (Na*, K*, Ca?*, Mg?*, Cl, COs* + HCOg3, and
S04%) have been plotted on a trilinear diagram (Piper, 1944) as percent composition of each
cation or anion (Figure 9). For the purposes of this report CO3?> + HCOj3™ has been plotted as
measured alkalinity. As shown on Figure 9 groundwater samples from each of the three
respective zones plot in a very similar location on the trilinear plot, which indicates comparable
water quality between bedrock zones.

7.0 DISCUSSION
7.1 2022 Hydraulic Testing Compared to Historical Data

In addition to the results of the hydraulic testing presented herein, MTE also reviewed hydraulic
conductivities (K) from previous reports for the Ferma-Carden Quarry, as well as other quarries
within the Carden Plain. The following sections compare the K-values presented herein to the
those calculated from historical on-Site testing, as well as from the Golder, 2012 report, with the
purpose of corroborating the reported hydraulic conductivities for Zone 1, 2 and 3 presented
above.

7.1.1 Bobcaygeon Formation (Zone 1)

In a report prepared by MTE under separate cover titled “Ferma Aggregates Inc. — Carden
Quarry Zone of Influence Assessment Category 3 PTTW Application Lot 6-10, Concession 9,
Carden Township, City of Kawartha Lakes, ON”, dated January 5, 2018, MTE estimated the
hydraulic properties of the Bobcaygeon Formation, in which the Ferma-Carden Quarry is being
extracted. Based on a review of this report, the Hydraulic Conductivity (K) and Transmissivity
(T) of the Bobcaygeon Formation at the active quarry location were reported as 3.0 x 10° m/s
and 39 m? /day respectively.

The Golder Associates 2012 Report summarized hydraulic conductivity data from 12 quarries
within the Carden Plain, reporting the geometric mean hydraulic conductivity of the Bobcaygeon
Formation was 5.3 x 10 m/s.
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Further, on-Site testing conducting previously (1995) indicates the hydraulic conductivity within
the Middle Bobcaygeon generally ranged from 10° m/s to 107" m/s with one notable outlier of 10-
9 m/s (Oliver, Mangione, McCalla & Associates Ltd., 1995).

The Table below summarizes the hydraulic conductivity values of the Bobcaygeon Formation
based on on-Site testing and the 2012 Golder Report.

Source Hydraulic Conductivity
Ferma-Carden Quarry (Oliver, Mangione, McCalla & Associates 10°° m/s to 107 m/s
Ltd., 1995)
Quarries analyzed as part of the 2012 Golder Report 5.3x 108 m/s
Ferma-Carden Quarry (MTE Consultants Inc., 2018) 3.0x10°m/s
Ferma-Carden Quarry Pumping Test, MTE Consultants Inc., 2022 2.2x10%m/s

Itis MTE'’s opinion that the hydraulic conductivity values calculated based on MTE’s work in
2018 and the 2022 data from the pumping test on MW3 are the most reliable / representative of
the K of the Bobcaygeon Formation in this area of the Carden Plain, as it is based on Site
specific testing and in general agreement with previously published on-Site data. Golder’s
estimate of the K in the Bobcaygeon Formation appears to be several orders of magnitude
lower than reported above, which is indicative of the spatial variability of K within this Formation.
Based on the above, MTE classifies Zone 1 as a relatively low producing aquifer zone.

7.1.2 Gull River Formation (Zone 2)

The Golder Associates 2012 Report indicated the geometric mean hydraulic conductivity of the
Upper Gull River Formation (including the UGMB) was 1.6 x 10 m/s.

On-Site testing conducting previously (1995) indicates the hydraulic conductivity within the
Lower Bobcaygeon/Upper Gull River (including the UGMB) ranged from 4.0 x 10° m/s to 1.0 x
10 m/s (Oliver, Mangione, McCalla & Associates Ltd., 1995).

The Table below summarizes the hydraulic conductivity values of the Upper Gull River
Formation (including the UGMB) based on on-Site testing and the 2012 Golder Report.

Source Hydraulic Conductivity
Ferma-Carden Quarry (Oliver, Mangione, McCalla & Associates 4.0x 10%m/sto 1.0 x 108 m/s
Ltd., 1995)
Quarries analyzed as part of the 2012 Golder Report 1.6 x 106 m/s
Ferma-Carden Quarry Pumping Test, MTE Consultants Inc., 2022 6.7 x 107 m/s

MTE notes that the 2012 Golder Report identifies and models the Upper Gull River Formation
as an aquitard. This interpretation agrees with MTE’s testing and is further supported by the lack
of water level recovery to static conditions noted in W22a (Hydrograph 5).

The 1995 Hydrotechnical Report by Oliver, Mangione, McCalla & Associates Ltd. indicates
beneath the Bobcaygeon Formation is an approximatly 10 m thick lower permeable section
which MTE is interpretting to be the Upper Gull River Formation. The hydraulic conductivity
value calculated based on the data from the pumping test at MW4 on Zone 2 is in agreement
with previously presented data, as such Zone 2 (including the UGMB) is considered an aquitard.
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7.1.3 Lower Gull River Formation / Shadow Lake Formation / Precambrian
Contact Zone (Zone 3)

The Golder Associates 2012 Report indicated the geometric mean hydraulic conductivity of the
“Green Bed” within the Gull River Formation, the Lower Gull River Formation (including the
LGMB) and the Shadow Lake Formation ranged from 1.1 x 10° m/s to 2.8 x 10" m/s. However,
MTE notes that the “Green Bed” within the Gull River Formation was reported to have a
maximum hydraulic conductivity of 2.8 x 10* m/s (Golder Associates, 2012). Additionally, a
hydraulic conductivity of the Shadow Lake Formation / Precambrian contact is not provided
specifically, while a range of 9.2 x 107 m/s to 9.0 x 101! m/s is provided. On-Site testing
conducted previously (1995) indicates the hydraulic conductivity within the Gull River/Shadow
Lake ranged from 7.0 x 10° m/s to 1.0 x 10 m/s (Oliver, Mangione, McCalla & Associates Ltd.,
1995).

The table below summarizes the hydraulic conductivity values of the area pertaining to Lower
Gull River Formation (including the LGMB) down to the Precambrian based on on-Site testing
and the 2012 Golder Report.

Source Hydraulic Conductivity
Ferma-Carden Quarry (Oliver, Mangione, McCalla & Associates 7.0x 105 m/sto 1.0 x 108 m/s
Ltd., 1995)
Quarries analyzed as part of the 2012 Golder Report 1.1 x 108 m/s to 2.8 x 107 m/s
Ferma-Carden Quarry Pumping Test, MTE Consultants Inc., 2022 4.8 x10° m/s

MTE notes that the 2012 Golder Report identifies and models both the “Green Bed” (within the
Gull River Formation) and the Shadow Lake Formation /Precambrian contact as an aquifer.
Additionally, the 1995 Hydrotechnical Report by Oliver, Mangione, McCalla & Associates Ltd.
also identifies the Lower Gull River Formation to the Precambrian basement as an aquifer. As
such, the hydraulic conductivity value calculated by MTE based on the data from the 2022
pumping test at MW4 on Zone 3 is in agreement with previously presented data and therefore
Zone 3 is considered a relatively highly producing aquifer.

7.2 Water Source Potential Assessment

7.2.1 Water Quantity

The Bobcaygeon Formation (Zone 1) is the primary aquifer in the vicinity of the Site in which
domestic wells obtain their water and the Ferma-Carden Quarry extracts high grade carbonate
aggregate materials. Previous reports completed on-Site have indicated that as the quarry
expands and the extraction area approaches its limits that nearby domestic wells may be
impacted. As such, in addition to assessing the hydraulic properties of the underlying bedrock
zones MTE also assessed the potential water supply capabilities of the various bedrock zones
beneath the Site.

As discussed above, hydraulic testing indicates that the hydraulic conductivity of Zone 2 (which
contains the Upper Green Marker Bed) was 6.7 x 10" m/s, additionally Zone 2 was found to
have limited sustainable yield (8 L/min). As such, Zone 2 is not viewed as a viable alternative
water source, should nearby residential domestic wells be impacted by quarry extraction.

Anecdotal evidence from the water well record prepared at the time of construction of MW4
(Appendix E) indicated that a high producing fracture was encountered in the Lower Gull River
Formation. Results from the Zone 3 pumping test that took place in 2022 and the well yield test

MTE Consultants | 36123-200 | Hydrogeological Assessment — Carden Quarry | June 3, 2024 12



on TW4-24 which took place in 2024 confirmed the viability of this zone as a potential future
water source. As a result, this aquifer zone (Zone 3) can be considered as a viable alternative
aquifer in which to supply water to domestic wells that may experience well interference issues
related to the dewatering of the Ferma-Carden Quarry.

7.2.2 Water Quality

As shown on Figure 9 groundwater samples from each of the three respective bedrock zones
plot in a very similar location on the trilinear plot. These results are interpreted to indicate a
downward movement of groundwater from Zone 1 to Zone 2 and finally Zone 3 whereby water
guality is similar. As such, in the event a nearby resident’'s domestic well requires replacement
due to quarry dewatering, the water quality of a well installed within Zone 3 will have
comparable water quality to domestic wells currently completed in Zone 1.

8.0 ROLE OF THE GREEN MARKER BEDS
8.1 Upper Green Marker Bed

Pumping test data from Zone 2 (which contains the UGMB) indicated that this zone had limited
water supply potential (8 L/min). These results were found to agree with previous conclusions
from 2012 Golder Report categorizing the Upper Gull River Formation as an aquitard. As such,
it is MTE’s opinion that the UGMB is not considered to be a highly transmissive zone on-Site
and would provide low quantities of water, should it be extracted.

Although the water quality within Zone 2 was found to be comparable to Zone 1 (Bobcageon
Formation) the limited transmissivity within this zone does not make it a good candidate as an
alternative water source.

8.2 Lower Green Marker Bed

Based on hydraulic testing undertaken in 2022 and well yield testing in 2024, Zone 3 is
considered to be an alternative water supply with comparable water quality to the Bobcageon
Formation. With the LGMB contained within this aquifer zone, this zone would provide
significant quantities of water, should quarrying activities be expanded into it.

Maximum Depth of Extraction

As indicated in Section 1.2 the current maximum extraction depth of Phase 1 is 255 masl. This
limit was established in an effort to mitigate potential negative impacts to nearby domestic wells
as a result of quarry dewatering. However based on on-Site testing in the event nearby water
supply wells are impacted as a result of dewatering, a new supply well could be drilled into Zone
3 to supply the affected resident. As such, in order to protect the potential future water source of
Zone 3, MTE recommends the future quarry floor maintain a separation of 10 m above the
Lower Green Marker Bed, as shown on Figure 5 & 6. Domestic wells completed within Zone 3
or below are not anticipated to be negatively impacted as the depth of the quarry will remain 10
m above the LGMB.

Based on MTE'’s interpretation of the data presented herein, which combined on-Site current
and historical testing as well as a review of hydraulic data from 12 different quarries within the
Carden Plain, it is MTE'’s opinion that extraction should be allowed to occur down to a depth of
10 m above the LGMB while still maintaining the integrity of the underlying water source (Zone
3).
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9.0 CONCLUSIONS

Based on the work conducted for the Scope of Work as outlined in Section 1.0, MTE offers the
following conclusions:

e The hydraulic conductivity (K) of Zone 1 as measured in MW3 was 2.2 x 10® m/s, with a
transmissivity (T) of 3.9 x 10° m? /day and a storativity of 6.0 x 102.Zone 1 is interpreted
to be a low producing aquifer.

e The hydraulic conductivity (K) and Transmissivity (T) and Storativity (S) of Zone 2
(including the UGMB) at the MW4 location was determined to be 6.7 x 107" m/s,
6.5 x 10° m? /day and 6.8 x 107 respectively. Zone 2 is interpreted to be an aquitard
zone.

e The hydraulic conductivity (K), Transmissivity (T) and Storativity (S) of Zone 3, including
the Lower Gull River Formation (including the UGMB) / Shadow Lake Formation /
Precambrian Contact zone at the MW4 location was determined to be 4.8 x 10 m/s,
3.1 x 10* m? /day and 7.7 x 106, respectively. Zone 3 is interpreted to be a relatively
high producing aquifer.

e The hydraulic characteristics of the three bedrock zones are in agreement with previous
hydraulic testing that was undertaken on-Site.

e Most nearby domestic wells are completed in the Bobcaygeon (Zone 1).

e Those domestic wells completed within the Lower Gull River Formation, Shadow Lake
Formation or underlying Precambrian are not anticipated to be negatively impacted as
the depth of the quarry will be 10 m above the LGMB.

e Based on hydraulic testing Zone 3 was found to be a water bearing aquifer zone that can
produce sufficient quantities of good quality water for household domestic requirements.

e Zone 3 was found to have comparable water quality to that of Zone 1.

e Zone 3 can be used as a future water source to mitigate the impacts of quarry
dewatering.

¢ To maintain the integrity of Zone 3, MTE’s opinion is that the quarry floor can be lowered
down to a maximum depth of 10 m above the LGMB.

MTE Consultants | 36123-200 | Hydrogeological Assessment — Carden Quarry | June 3, 2024 14



10.0 RECOMMENDATIONS

Based on the results of the hydraulic and water quality testing described herein, MTE offers the
following recommendations:

¢ Ferma Aggregates Inc. apply for a Site Plan Amendment to increase the depth of
extraction to 10 m above the LGMB;

o Prior to expansion into additional phases, Ferma Aggregates conducts sufficient
geological and hydraulic testing and analysis to confirm the depth elevation of the LGMB
at each phase; and

¢ On-going monitoring continue as per PTTW 238-BBLKNE.

MTE Consultants | 36123-200 | Hydrogeological Assessment — Carden Quarry | June 3, 2024 15



11.0 LIMITATIONS

Services provided by MTE Consultants Inc. (MTE) were conducted in a manner consistent with
the level of care and skill ordinarily exercised by members of the Geological Consulting

- profession. No other warranty or representation, expressed or implied, as to the accuracy of the
information, conclusions or recommendations is included or intended in this report.

This report was completed for the sole use of MTE and their client. It was completed in
accordance with the scope of work identified in the introduction of the text. As such, this report
may not deal with all issues potentially applicable to the Site and may omit issues, which are, or
may be, of interest to the reader. All findings and conclusions presented in this report are based
on Site conditions, as they existed during the time period of the investigation.

Any use which a third party makes of this report, or any reliance on, or decisions to be made
based upon it, are the responsibility of such third parties. MTE accepts no responsibility for
liabilities incurred by or damages, if any, suffered by any third party as a result of decisions
made or actions taken, based upon this report. Others with interest in the Site should undertake
their own investigations and studies to determine how or if the condition affects them or their

plans.

Should additional or new information become available, MTE recommends that it be brought to
our attention in order that we may re-assess the contents of this report.

We trust this meets your current requirements. If you have any questions or comments, please
do not hesitate to contact the undersigned directly at (519) 743-6500.

All of which is respectfully submitted,
MTE Consultants Inc.
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Fraser Cummings, M.Sc., P.Geo. Peter A. Gray, P.Geo., FGC, QP

Manager, Hydrogeological Services VP., Seniof Hydrogeologist

519-743-6500 ext. 1248 519-743-6500 ext. 1306

fcummings@mte85.com pgray@mte85.com
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Figure 3: Borehole Geophysical Log of W22
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Figure 4: Borehole Geophysical Log of MW4 % MTE
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Figure 7 — Packer Location - Hydraulic Testing - Zone 2 dMTE
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Table 2: Groundwater Quality Summary

M5 MTE

Alkalinity mg/L 1 30/500 234 237 228 249 252
Ammonia mg/L 0.01 - 0.091 0.098 0.089 0.238 0.0916
Chloride mg/L 0.5 250 6.29 7.47 6.15 8.75 6.42
Fluoride mg/L 0.02 1.5 0.102 0.119 0.111 0.187 0.1
Nitrate mg/L 0.02 10 <0.02 <0.02 <0.02 <0.02 <0.02
Nitrite mg/L 0.01 1 <0.01 <0.01 <0.01 <0.01 <0.01
Orthophosphate mg/L 0.003/0.001 - <0.003 <0.003 <0.003 <0.003 <0.001
Sulfate mg/L 0.3 500 7.18 9.59 7.95 9.35 6.63
Benzene ug/L 0.5 1 <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene ug/L 0.5 140/2.4 <0.5 <0.5 <0.5 <0.5 <0.5
Toluene ug/L 0.5 60/24 0.67 <0.5 11.3 2.18 <0.5
Total Xylenes ug/L 0.5 90/300 <0.5 <0.5 <0.5 <0.5 <0.5
0-Xylene ug/L 0.3 - <0.3 <0.3 <0.3 <0.3 <0.3
p+m-Xylene ug/L 0.4 - <0.4 <0.4 <0.4 <0.4 <0.4
Aluminum-Total mg/L 0.005/0.05 0.1 <0.005 <0.005 3.76 0.0325 0.0057
Antimony-Total mg/L 0.0001/0.001 0.006 <0.0001 <0.0001 <0.001 <0.0001 <0.0001
Arsenic-Total mg/L 0.0001/0.001 0.01 <0.0001 0.00017 0.0033 0.00013 <0.0001
Barium-Total mg/L 0.0001/0.001 1 0.016 0.0148 0.0243 0.0112 0.0184
Beryllium-Total mg/L 2E-05/0.001 - <0.0001 <0.0001 <0.001 <0.0001 <2E-05
Bismuth-Total mg/L 5E-05/0.0005 - <5E-05 <5E-05 <0.0005 <5E-05 <5E-05
Boron-Total mg/L 0.01/0.1 5 0.091 0.102 <0.1 0.208 0.102
Cadmium-Total mg/L 5E-06/5E-05 0.005 <5E-06 <5E-06 <5E-05 <5E-06 <5E-06
Calcium-Total mg/L 0.05/0.5 - 79.1 79.7 85.2 76 81.9
Cesium-Total mg/L 1E-05/0.0001 - <1E-05 <1E-05 0.00054 3.80E-05 <1E-05
Chromium-Total mg/L 0.0005/0.005 0.05 <0.0005 <0.0005 0.007 <0.0005 <0.0005
Cobalt-Total mg/L 0.0001/0.001 - <0.0001 <0.0001 0.0031 <0.0001 <0.0001
Copper-Total mg/L 0.0005/0.005 1 <0.0005 <0.0005 0.0971 <0.0005 <0.0005
Iron-Total mg/L 0.01/0.1 0.3 0.208 0.283 4.05 0.512 0.137
Lead-Total mg/L 5E-05/0.0005 0.01 <5E-05 <5E-05 0.0143 9.30E-05 <5E-05
Lithium-Total mg/L 0.001/0.01 - 0.0061 0.0064 <0.01 0.0166 0.007
Magnesium-Total mg/L 0.005/0.05 - 7.33 8.24 10.1 8.79 7.08
Manganese-Total mg/L 0.0005/0.005 0.05 0.0425 0.043 0.13 0.0426 0.0432
Molybdenum-Total mg/L 5E-05/0.0005 - 0.000168 0.000311 <0.0005 0.000102 0.000078
Nickel-Total mg/L 0.0005/0.005 - <0.0005 <0.0005 0.009 <0.0005 <0.0005
Phosphorus-Total mg/L 0.05/0.5 - <0.05 <0.05 <0.5 <0.05 <0.05
Potassium-Total mg/L 0.05/0.5 - 1.21 1.38 2.04 2.2 1.15
Rubidium-Total mg/L 0.0002/0.002 - 0.00124 0.00151 0.0057 0.00203 0.00127
Selenium-Total mg/L 5E-05/0.0005 0.05 <5E-05 <5E-05 <0.0005 <5E-05 <5E-05
Silicon-Total mg/L 0.1/1 - 1.9 2.13 6.6 1.75 1.71
Silver-Total mg/L 1E-05/0.0005 - <5E-05 <5E-05 <0.0005 <5E-05 <1E-05
Sodium-Total mg/L 0.05/0.5 20/200 7.53 8.04 8.01 154 6.98
Strontium-Total mg/L 0.001/0.01 - 0.524 0.709 0.501 0.675 0.395
Sulfur-Total mg/L 0.5/5 - 2.58 3.39 <5 3.03 2.84
Tellurium-Total mg/L 0.0002/0.002 - <0.0002 <0.0002 <0.002 <0.0002 <0.0002
Thallium-Total mg/L 1E-05/0.0001 - <1E-05 <1E-05 <0.0001 <1E-05 <1E-05
Thorium-Total mg/L 0.0001/0.001 - <0.0001 <0.0001 <0.001 <0.0001 <0.0001
Tin-Total mg/L 0.0001/0.001 - <0.0001 <0.0001 <0.001 <0.0001 <0.0001
Titanium-Total mg/L 0.0009/0.0003/0.003 - <0.0003 <0.0003 0.0521 <0.0009 <0.0003
Tungsten-Total mg/L 0.0001/0.001 - <0.0001 <0.0001 <0.001 <0.0001 <0.0001
Uranium-Total mg/L 1E-05/0.0001 0.02 4.10E-05 4.60E-05 0.0006 5.40E-05 4.10E-05
Vanadium-Total mg/L 0.0005/0.005 - <0.0005 <0.0005 <0.005 <0.0005 <0.0005
Zinc-Total mg/L 0.003/0.03 5 0.0067 0.0087 0.354 0.0276 0.0041
Zirconium-Total mg/L 0.0002/0.002 - <0.0002 <0.0002 <0.002 <0.0002 <0.0002
F1 (C6-C10) ug/L 25 - <25 <25 <25 <25 <25
F1 (C6-C10) - BTEX ug/L 25 - <25 <25 <25 <25 <25
F2 (C10-C16 Hydrocarbons) ug/L 100 - <100 <100 <100 <100 <100
F3 (C16-C34 Hydrocarbons) ug/L 250 - <250 <250 <250 <250 <250
F4 (C34-C50 Hydrocarbons) ug/L 250 - <250 <250 <250 <250 <250
Total Hydrocarbons (C6-C50) ug/L 370 - <370 <370 <370 <370 <370
Colour CuU 2 5 12 16.1 29.2 4.6 10.7
Electrical Conductivity umhos/cm 1 - 458 473 436 496 473
Hardness mg/L 0.5/1.3 80/100 228 233 254 226 234
Total Dissolved Solids mg/L 20 500 249 267 285 284 259
Turbidity NTU 0.1 5 1.18 2.57 70.7 7.15 0.5
pH pH units 0.1 6.5/8.5 7.89 7.91 7.93 7.94 8.23
*Reporting Detection Limit (RDL) may have been altered based on the RDL at the time of analyis.
0.00 = Result did not fall within range of suggested operational guidelines
0.00 = Result exceeded ODWS Aesthetic Objective
0.00 = Result exceeded ODWS Health Objective
Ferma-Carden Quarry MTE File No.: 36123-200

Ferma Aggregates Inc.
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Hydrograph 1: Zone 1 Pumping Test
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Hydrograph 2: Zone 2 Pumping Test
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Hydrograph 3: Zone 3 Step Test
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Hydrograph 4: Zone 3 Pumping Test
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Hydrograph 5: Groundwater Elevations (masl) - W22a & W22b
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Hydrograph 6: Well Yield Test TW4-24
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Appendix B

Figure 6 — Golder Associates Ltd.,
2016 — Cumulative Impacts
Assessment for Groundwater
Takings in the Carden Plain Area —
Addendum Report
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Appendix C

R.W. Tomlinson Ltd. — Golder
Associates, 2009 — Brechin Quarry
Borehole and Borehole
Geophysical Logs
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LIST OF ABBREVIATIQNS

The ebbreviations commonly employed on Records of Borchales, on figures and in the text of the report are as follows:

L

SAMPLE TYPE

Auger sample
Block sample
Chunk sample

" Drive open

Denison type sample
Foil sample

Rock core

Soil core

Slotted tube
Thin-walled, open
Thin-walled, piston

~ Wash sample

PENETRATION RESISTANCE

Standard Penetration Resistance (SPT), N:

The number of blows by a 63.5 kg. (140 1b.)
hammer dropped 760 mm (30 in.) required

" to drive 8’50 mm (2 in.) drivé open

Sampler for a distance of 300 mm (12 in.)

Dynamic Penetration Resistance; Nd.

The number of blows by a 63.5 kg (140 1b )
hammer dropped 760 mm (30 in.) to drive
Uncased 2 50 mm (2 in.} diameter, 60° cone
attached to “A” size drill rods for a d:slance
of 300 mm (12 1 in. .

Sampler advanced by hydraulic pressure
Sampler advanced by manual pressure
Sampler advanced by static weight of hammer
Sampler advanced by weight of sampler and
rod

Peizo-Cone Penetration Test {CPT):

An electromc cone penetrometer with

a 60° comcal tip and a projected end area

of 10 cm? pushed through ground

at a penetration rate of 2 cm/s. Measurements
of tip resistance (Q,), porewater pressure
(PWP) and friction along a sleeve are recorded
Electronically at 25 mm penetration intervals.

Golder Associates

1. Tests which are anisotropically conselidated prior
shear are shown as CAD, CAU.

. SOIL DESCRIPTION
{a) Cohesionless Soils -

Density Index N
(Relative Density) Blows/300 mm
. ' Or Blows/ft.
Very loose Otod
Loose -4t 10
Compact 10t0 30
Dense 30to 50
Very dense over 50

- (b) Cohesive Soils
Consistency ‘ : C2S.

Kpa ' st
Very soft Oto 12 0 to 250
Soft 12t025 230 to"500
Firm 251050 500 to 1,060
- Sdff 50to 100 1,000 to 2,000
Very stiff 100 to 200 2,000 to 4,000
Hard Cver200 . " Over 4,000
IV, SOIL TESTS
w water content
W, - plastic limited
wy liquid limit
[ consolidaiton (oedometer) test
CHEM chemical analysis (refer to text)
CID consolidated isotropically drained triaxial test!
CIU consolidated isotropicaily undrained triaxial test
with porewater pressure measurement!

Dr relative density (specific gravity, G,)
DS direct shear test
M sieve analysis for particle size 7
MH combined sieve and hydrometer (H) analysis
MPC modified Proctor compaction test -
SPC standard Proctor compaction test
ocC organic content test
80y concentration of water-soluble sulphates
uc unconfined compression test
uu uncensolidated undrained triaxial test
v field vane test {LV-laboratory vane test)
¥ unit weight
Note;
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LIST OF SYMBOLS

Unless otherwise stated, the symbols employed in the report are as follows:

L GENERAL
T =3.1416 w
In %, natural logarithm of x w
logyg x orlog x logarithm of x to base 10 Wy
g Acceleration due to gravity L
t time A
F factor of safety I
v volume I
W weight Cmax
. Crin
1L STRESS AND STRAIN In
v shear strain
A change in, e.g. in stress: Ag
g linear strain )
£ volumetric strain h
| coefficient of viscosity q
v Poisson’s ratio v
o total stress i
¢' cffective stress (0! = g™u) k
S initial effective overburden stress j
010203 principal stresses (major, intermediate,
minor) '
Ooct mean stress or octahedral stress
=(oytoyto3)/3 C.
T shear stress C
u porewater pressure G
E modulus of deformation C,
G shear modulus of deformation m,
K bulk modulus of compressibility ¢y
T,
I SOIL PROPERTIES 0]
_al
(2) Index Properties O?JR
p{v) bulk density (bulk unit weight*)
PalYs) dry density {dry unit weight)
PulTe) density (unit weight) of water G
XA density (unit weight) of solid particles $'
T unit weight of submerged soil =11 5
Dy relative density (specific gravity) of r
solid particles (Dg= p,/p,.) formerly (G,) c'
e void ratio Cu,5u
n porosity P
S degree of saturation p'
: q
* ‘ Density symbol is p. Unit weight Qu
symbol is y where y=pg(i.e. mass S
density x acceleration due to gravity)

Golder Associates

(2) Index Propertics (cont’d.)

water content

liquid limit

plastic limit

plasticity Index=(w;-w)
shrinkage limit

liquidity index%w-wp)ﬂp
consistency index=(w;-w)/T,
void ratio in loosest state
void ratio in densest state
density index-(Cou-e){(Cmnu-emi)
(formerly relative density)

(b) Hydraulic Properties

hydraulic head or potential

rate of flow

velocity of flow

hydraulic gradient

hydraulic conductivity (coefficient of permeability)
seepage force per unit volume

{c) Consolidation (ene-dimensional)

compression index (normally consolidated Tange)
recampression index (overconsolidated range)

swelling index . : O
coefficient of secondary consolidation

coefficient of volume change
coefficient of consolidation
time factor (vertical direction)
degree of consolidation
pre-consolidation pressure
Overconsolidation ratio=c'/c",,

{d) Shear Strength

peak and residual shear strength
effective angle of internal friction
angle of interface fiction
coefficient of friction=tan &
effective cohesion

undrained shear strength (¢=0 analysis)
mean total stress (o +o3)22
mean effective stress (o'y+a')/2
(01-05)2 or (0'1-63)/2
compressive strength (6-63)
sensitivity

Notes: 1. T=¢'o’ tan |
2. Shear strength=(Compressive strength)/2
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LITHOLOGICAL AND GEOTECHNICAL RQCK DESC]iﬁ’TION TERMINOLOGY

WEATEERING STATE

Fresh: no visible sign of weathering

Faintly Weathered: weathering limited to the surface of

major discontinuities,

Slightly weathered: penetrative weathering developed on
open discontinuity surfaces but only slight weathering of rock

material.

Moderately weathered: weathering extends throughout the

rock mass but the rock material is not friable

Highly weathered: weathering extends throughout rock

mass and the rock material is partly fiiable.

. Completely weathered: rock is wholly decomposed andina
friable condition but the rock texture and structure afe

preserved.

BEDDING THICKNESS

Description

Very thickly bedded
Thickly bedded
Medium bedded
Thinly bedded
Very thinly bedded
Laminated

_ Thinly laminated

JOINT OR FOLIATION SPACING
Description

Very wide

Wide _

Moderately close

Close
Very close

GRAIN SlZlé!

Term

" Very Coarse Grained

Coarse Grained -
Medium Grained
Fine Grained

- Very Fine Grained

Note: *Grains >6{ microns diameter are
visible to the naked eye.

O:\ Templates\Rock Description
Terminology

CORE CONDITION
Total Core Recovery

The percentage of solid drill core recovered regardless of quality
or length, measured relative to the length of the total core run.

Solid Core Recovery (SCR)

The percentage of solid drill core, regardless of length,

recovered at full diameter, measured relative to the length
of the tota! core run.

" Rock Quality Designation (RQD)

_'I“ii_;g‘,perce,ntage of solid drill core, greater than 100 mm Jength,

recovered at full diameter, measured relative to the length of the
total core run, RQD varies from 0% for completely broken core
100% for core in solid sticks. -

: DAISCONTINUITY DATA

Bedding Plane
Spacing:

>2m
0.6 m to 2mi
02mto0.6m
60mmto0.2m
20 mm to 60 mm
6 mm to 20 mim
<6 mm

Spacing

>3Im
1~3m
03-Im
50-300 mm
<50 mm

Size*

>60 mm
2 - 60 mm
60 microns - 2mm

2 — 60 microns
<2 microns

Fracture Index

A count of the number of discontinuities (physical separations)
in the rock core, including both naturally occuriing fractures
and mechanicatly induced breaks caused by drilling.

Dip with Respect to (W.R.T.) Core Axis

The angle of the discontinuity relative to the
axis (length) of the core. In a vertical
borehole a discontinuity with a 90° angle is honzontal

Drescription and Notes

An abbreviated descnptxon of the discontinuities, whether
naturally occurring separations such as fractures, bedding
planes and foliation planes or mechanically induced features
caused by drilling such as ground or shattered core and
mechanically separated bedding or foliation surfaces,
Additional information concemning the nature information
concerning the nature of fracture surfaces and infiliings are

also noted.

Abbreviations

B- Bedding Ca- Calcite

FO- Foliation/Schistosity  P- Polished

CL- Cleavage S- -Slickensided

SH- Shear Plane/Zone SM- Smooth

VN- Vein R- Ridged/Rough

F - Fault " 8T- Stepped

CO- Contact PL- Planar

J- Joint FL- Flexured

FR- Fracture UE- Uneven

MF-  Mechanical W- Wavy

A- Angular C- Curved

BP- Bedding Plane B- Hackly

BL- Blast Induced SL- Sludge Coated

It Parallel To TCA-  To Core Axis
Perpendicular To STR-  Stress Induced
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PROJECT: 04-1120-800 RECORD OF BOREHOLE: MW-1 SHEET 1 OF 12

LOCATION: N 4939121,7 ;E 651502.4 DRILLING DATE: Aug. 11-12, 2004 DATUM: GEQDETIC

INCLINATION: -80° AZIMUTH: — DRILL RIG: Langeyear 38
DRILLING CONTRACTOR: Marathon Driling Ltd.

FRFX-FRACTUREF-FAULT SMSMOOTH  FLFLEXUAED  BG-DROKEN CORE C

CLCLEAVAGE  J-JOINT R-ROUGH UEBUNEVEN  MB-MECH BREAK o

SH-SHEAR PPOLISHED ~ ST-STEPPED  WWAVY B-BEDDING

VNVER S-SLICKENSIDED PLPLANAR  G-CURVED
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dircular 2 mmi to 6 mm burrow casts and
occasional thinly 1o medium bedded,
brownish grey, fine to medium

crystaliine, fossiliferous (erinolds, carals, FEr)
pelecypads) calearenite beds and miner, 5557
very lhin, lithoclaslic calcarenile beds |5
associaled with rip up clasts,

unuﬂuuuuuﬂu
e !

T
il

IE0xTs
1lp0gd

Rock core Is weathered and broken up
from 0.1 m to 1.3 m with iron oxide
staining an joint and bedding surfaces
extending to 0.2 m depth.

TR
f5008q0g0

Broken weathered core occurs agaln at
3.40m to 3.50 m.

uuuuuuuuuuuuunuuu
Nn8n0n2gfnlnlg 0l

uﬂunnuuuuuuuuu
Lolgtnly gl

Bentenite Seal

T
T e e e Gt

upuugu
Dnlatn2ndn

FE]
Ual

[ [ DY O8NS [RnE p TR
Ja0n008n0n0n0g0 el

[lu
Bt

llnl-l
ik

Hil
Oadg

04l
5

nn"n“
I50a80

[
Iy

u
I

[
o]}

CONTINUEL NEXT PAGE

MISS_ROCK 041120800-RCK-GEQMW.GPJ GLDR_CAN.GDT 12/8/06 JOR

DEPTH SCALE LOGGED: MK
1:28 — ASGs.ggl%tes CHECKED: KN'000024




PROJECT: 04-1120-800 RECORD OE'?BO,REHOLE:“ MW-1 SHEET 2 OF 12

LOCATION: N 4839121.7 [E651592.4 . DRILLING DATE: Aug. 11-12, 2004 DATUM: GEQDETIC
DRILL RIG: Longeyear38
DRILL]NG CONTRACTOR: Marathon Dilling Ltd.

FRIFX-FRACTUREF-FALLT SMSMOOTH  FLFLEXURED  BC-BROKEN CORE
CL-CLEAVAGE ._I-JO!NT R-ROUGH UE-UNEVEN M3-MECH BREAK
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PROJECT: 04-1120-800 RECORD OF BOREHOLE: MW-1 SHEET 3 OF 12

LOCATION: M 4939121.7 ;E 6515024 DRILLING DATE: Aug. 11-12, 2004 DATUM: GEODETIC

INCLINATION: -g0* AZIMUTH: — DRILL RIG: Longeyear 38
ORILLING CONTRACTOR: Marathon Drilling Ltd.
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PROJECT. 04-1120-800
LOCATION: N 4939121.7 [E 651592.4
INCLINATION: -g0* AZIMUTH: —

RECORD OF BOREHOLE: MW-1 SHEET 4 OF 12

DRILLING DATE: Aug. 11-12, 2004 DATUM: GEQDETIC
DRILL RIG: Lengeyear 38

DRILLING CONTRACTOR: Marathon Drffing Ltd.

DEPTH SCALE
METRES
DRILLING RECORD

DESCRIFFION

SYMBOLIC LOG

ELEV.

SeReT

FRIFAFRAGTUREE FAULT SWSHODTH  FLELEXURED  BC-BROKEN COREJ
CLELEAVAGE  JJOINT R-ROUGH UEUNEVEN  MBMECH BREAK
SH-SHEAR PPOUSHED  ST.STEPPED  W.WAWY B-BEDONG NOTES
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gaen |gser|saenl.dnn )8 DESCRIETION

Bobeaygeon Fomation
150mto 28.35m

Sharp contact with Verulam Formation.

Fresh, medium brovmish grey lo
medium grey, fine grained micsitic to
medium grained crystaliine calcarenitic,
thinly to thickly bedded, interbedded
argillaceous limestone to calcarenitic
limestone with angillaceous shaly
bedding partings.

From 15,00 mto 16.60 m: Fresh
medium brown, medium grained
crysiallina, fainlly pelroliferous, medium
lo thickly bedded calcarenite limestone.

From 16.60 mlo 18.36 m: Fresh
medium brownish gray, fine to medium
gralned, thinly to medium bedded,
nodular, amgillaceous, micritic to
calcarenitic imestone.

From 18,38 mio 19.90 m: Fresh,
medium brownish grey, fine grained,
thinly bedded, nodular, 2rgiltaceous,
micrilic limestone with numeraus dark
grey ta black argillaceous to shaly
bedding pardings up to 1 cm thick.

From 19.80 m o 24.95 m: Fresh, light
te medium brownish grey, fine grained,
thinly to medium bedded, nodular,
argillaceous, micitic imestone wilh
argillaceous shaly pariings interbedded
with accaslopal brownish grey, fine to
madium gralned, crystaliine thin to
meadium beds of fossliliferous, biodaslic
(crinold, coral) eakarenitic limestone
and very thin lithoclastic limestone beds.
Flrst fossiliferous calcarenite bed occurs
between 24.70 m and 24.95 m.
Distinctive coral fossil Inclusion at 23.40
min calcarenite bed between 23.30 m
and 23,50 m.

From 24.95 m to 28.35 m: Fresh, light
grey to creamy light grey, very fine
grained, thinly to medium bedded
lithographic limestone with disseminaled
medium grained calcite crystals and
accasional minor pyrita grains
Interbedded with light brownish grey,
{ina gralned, thinly to medium bedded,
nodular, argiltaceous, micritic imestone.
Flrst nodular, micidtic imestone bed
accurs betwaen 27,85 m and 27,93 m,
Light gray, plastic clay parling 2 mm
Lhick at 26,83 m.
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[NCLINATION: -80° AZIMUTH: ~— DRILL RIG: Longeyear 38
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Bobeaygeon Formation
- 150mto28.35m

3 Sharp contact with Verulam Formation.

Fresh, medium brawnish grey to

- medium grey, fine grained micritlc to
medium grained crystalline calcarenilic,
B thinly to thickly bedded, Intérbedded
argillacecus limestane to calcarenilic
limeslone wilh argillaceous shaly

- bedding partings.

B From 15.00 m 10 16.60 m; Fresh
. medium brown, medium grained
crystaliing, faintly petroliferous, medium
— 2 {a thickly bedded calcarenite limestone.

~ From 16.60 m lo 18.36 m: Fresh
medium brovmlish grey, fine to medium
grained, thinly 1o medium bedded,

o nodular, angillaceous, micritic to
calcarenitic limestone,

R From 18.36 mto 19.90 m: Fresh,
medium brownish grey, fine grained,
o (hinly bedded, nodular, argillaceous,
micrilic imestone wilh numerous dark
B grey to black argillaceous o shaly
bedding partings up to 1 cm Lhick,

- From 19.90 m to 24.95 m: Fresh, light
{0 medium brownlsh grey, fine gralned,
— 2 {hinly to medium bedded, nodular,
angillaceous, mictdtic imastone with
argillaceous shaly partings interbedded
- with occaslonal brownish grey, fina to
medium grained, crystaliine thin lo

B medium beds of fossiliferous, bloclasiic
{crineid, caral) calearenilic limestane
and very thin lithadlastc limestone beds,
- First fossiliferous calcarenite bed ocours
between 24.70 m and 24,95 m,

B Distinctive coral fossll Inclusion at 23,40
min calcarenile bed between 23.30 m
and 23,50 m.

From 24,95 mto 28.35 m: Fresh, light

3 grey o creamy light grey, very {fine

. grained, thinly to medium bedded
lithographic limestone wilh disseminated

- medium grained calcite crystals and

occasional minor pyrite grains

- interbedded with light brownish grey,

fine grained, thinly to medium bedded,

nodular, argillaceous, micritic fimeslone,

- First nodular, mieritic limestone bed

occurs between 27.85 m and 27.93 m.

- Light grey, plastic clay parting 2 mm

thick at 26,83 m,

Benionite Seal

18

|
B
|
[
!
f
|
!
i
|
|
]
|
|
|
|
!
|
|
&
t
|
]
i
i
i
f
(]
]
T
T
]
|
{
|
|
|

CONTINUED NEXT PAGE

MISS_ROCK 041120800-RCK-GEOMW.GPJ GLDR CAN.GDT $2/8/06 JOR

DEPTH SCALE
1:28 .

LOGGED: MK
CHECKED: KAJDDDDZ8




PROJECT: 04-1120-800
LOCATION: N4839121.7 |E 6515924

RECORD.OF BOREHOLE: MW-1

DRILLING DATE: Aug. 13-12, 2004
DRILL RIG: Longeyear 38

SHEET 6 OF 12
DATUM: GECDETIC

INCLINATION: -g0° AZIMUTH; —
DRILLING CONTRACTOR: Marathon Drilling Ltd,
a w Jafz] FUPAFRAGTUREF-FALLT SM-SMOOTH  FLFLEXURED  BC-BHOKEN GORE
w s 8 5 S| CL-CLEAVAGE  JuOINT A-ROUGH UE-UNEVEN MB-MECH BREAK
gm a a e E SH-EHEAR PPOLISHED  ST-STEFPED  WWAVY B-BEDDING 495 NOTES
o | & DESCRIFTION 9 | BLEV. | = 1855 vuven SSLICKENSIDED PL-PLANAR ___ G-CURVED ESE|  waTerLEVELS
EE 2 9 [oermh} 5 [SE RECOVERY DISCONTIERITTY DATA woraue | SEHL  INSTRUMENTATION
= 3 = = x RAD. { yupex CONDUCTIVITY | SO a
w g = {m) 3 |8l BEL S| * |Peroa | BREiE] A suRace | ’%m‘;&% s
g & |2 |3ase|sevnlssenioonal.ne| OSRFION | BB | MW-1
_ - CONTINUED FROM PREVIOUS PAGE ~ I ‘ I l
Bobcaygeon Formation
150mto 2835 m
{Conlinued - see pravious page for
delafled descriplion)
— 26
i Bentonile Soal
- 27
- 28
3 Gull River Formalion K
28.35 m to 45.10m =)
| Unit 4 28.35 m o 31.60 m: <
| o
L Fresh, light creamy grey to whitish grey, ":,\~ 14
very fine grained, thinly to thickly s
— 29 bedded, lithographlc imestone with Sand =4
| occasional disseminated medium - M
grained caldile crystals, a stylolite (29.70 =1
L m}, mollied {extured beds (29.70 m to e 2 M -
30.00 mand 31,20 m to 31.40 m), P
- laminar beds and argillaceous badding e M
| partings. .:l'; i
i (1
i :_.::.-' | -
— B — ] 4 [ T N N—
CONTINUED NEXT PAGE
DEPTH SCALE G Ii LOGGED: MK
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PROJECT: 04-1120-800 RECORD OF BOREHOLE: MW-% SHEET 7 OF 12

LOCATION: N4839121.7 i 651592.4 DRILLING DATE: Aug, 11-12, 2004 PATUM: GEODETIC
INCLINATION: -60°  AZIMUTH: — ORILL RIG: Longeyear 35

MISS_ROCK 041120800-RCK-GEOMW.GPJ GLDR CAN.GDT §2/8/08 JOR

. DRILLING CONTRACYOR: Marathon Dilling Ltd.
a u ||z FRFX-FRACTUREF-FAULT SM-SMOOTH  FLFLEXURED  DBC-BROKEN CORE| )
w g 3 5 5| ceisavace oot R-ROUGH UEUNEVEN  MB.MECH BREAK
Zal g = & |7 _[o]E] stemEar PPOUSHED  STSTEFPED  W.AVAVY B-9EDOING 23F NOTES
ag | & DESCRIETION 9 [ELEV. | = S 5[z | vaavEm S-SLICKENSIDED PLPLANAR __ C-CURVED £S5z WATER LEVELS
Zh| 8 & |oertn| S (2& RECOVERY FRACT, DISCONTINUITY DATA SEH|  INSTRUMENTATION
%=1 3 El m [Cla |z Tom [ oo | T8> | MOEX [mams ofz
[=] = 3,' & § CORE% | corEx PER 0.2 |coRre axiy TYFBE&%F#%%CE
a * |z lszenlszvr]sgen|nans|.a0e sre MW-1
. — CONTINUED FROM PREVIQUS PAGE —
Gull River Formalion
28,35 mlo 45.10m
Unit4 28,35 mto31.60 m;
Frash, light creamy grey to whilish grey,
very fine grained, thinly fo thickly <
bedded, filhagraphlc limestone with P i
occasional disseminated medium : : =
grained calcile erystals, a stylolite (28,70 i3 T
m}), motifed textured beds (29,70 m to % “H
30.00 m and 31.20 m {o 31,40 m), AT “wrft] =
laminar beds and argillaceous bedding i .
pattings. ‘ i o
2 = H N
Unil 3 31.60 m 1o 35.55 m ain i i g
[~ 31 sk A M4
Fresh, light grey, fine grained, thinly to i :
thickly beddad delomilic limestone to
dolostane with argillaceous hedding 3
parlings and mottled textured bed e
{33.28 m 1o 34.43 m). Open, 1 cm thick %
shaly beddlrnl-lg parling at top qu unit. 5
Distinet, light greenish grey, fine 5 .
gralned, silicaous doloslone beds at 2 g‘:]"swggd“v:t
3227 mto 32,37 mand 34.87 m to s«‘:fﬁ&a‘- 3 32mm Gramater
34,97 mwith lithadlastic bed from 34.97 e schedula 40 PVC
m o 35.00 m. gij oid fush threaded pipe
Py : and Ne, 10 siotted
Unit2 35.55m{o 38.88 m 5 sereen.
Fresh, light creamy grey, very fine
grained, medium to thickly badded,
— 32 lithographic imestone wilh cccasional
stylolite (36.75 m}), mollled texiured
beds (35.55 m to 35,60 m, 36.75 m to -
37.06 m and 38,10 m lo 38.68 m) and g
argillaceous bedding partings. “HT
Unit1 38.88 m to 45.10 m ZH
Fresh, light grey, fine gralned, thinty to 'E,‘-l“ 1
lhickly bedded dolomitic limestone and o
dolostone with occasional disseminated 25 14 1
medium grained caldile crystals L]
argillaceous bedding partings, a stylolite P
(42.64 m), mottled textured bed (40.34 i -
m to 41.50 rm) and thin, faminar lextured &
beds, Distingt, light greenish grey, fina .3
_ . arained siliceous, fitheclastic dolestone oy [
beds occur at 38.92 m to 40,34 m and iy
43.54 mio 43,62 m. Reddish brown, - |
thin shaly dolostone beds at 43.62 m to e
43,68 m and 44.35 m {0 44.37 m. Silty ] ]
to sandy lithocfastic dolostone at 44.37 = 2 oa]
mio 44756 m, -
L —‘; -
Base bed marked by buff brown el
dolostone from 44.76 mto 45.10m. P
Top of Unit 1 marked by open e |
argillaceous bedding partings between Ta3
38.88 m and 38.94 m. Distinct white, eh ] -
soft mart layers occur at 39.85 mi to P
39.92mand at 41.83 mio 41.86 m e | ]
overlylng weathered black shale from =
41.86 m lo 41,88 m. :-:,;?
— 3 f::-’-j -
::““' -1
M
24
— B ——— e e A R LY LR e ————
CONTINUED NEXT PAGE
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MISS_ROCK 041120800-RCK-GEOMW.GPJ GLDR_CAN.GDT 12/8/08 JDR

PROJECT: 04-1120-800
LOCATION: N 49391217 ;E 6515924

INCLINATION: -90*

AZIMUTH: —

RECORD OF BOREHOLE: MwW-1

DRILLING DATE: Aug. 11-12, 2004

DRILL RIG; Longeyear 38

DRILLING CONTRACTOR: Marathon Drilling Ltd.

SHEET 8 OF 12
DATUM: GEODETIC

DEPTH SCALE

METRES

DRILLING RECGRD

DESCRIPTION

ELEV.

SYMBOLIC LCG

DEPTH

{m)

RUN No.
PENETRATION RATE

mimin

COLOUR.
% RETURN

FLUSH

FRIFX-FRACTUREF-FAULT
CLLLEAVAGE  JJOINT
SH.SHEAR
VNAEIN

P-FOLISHED

R-ROUGH
ST-STEFFED
S-SLICKENSICED PL.PLANAR C-CURVED

UE-UNEVEN
WAWAVY

SMSWOOTH  FLFLEXURED  BC-BROKEN CORE|
ME-MECH BREAK
B-BEDDING

RECOVERY FRAGT.

TOTAL
CORE™

8397|2338

RQ.D.
souD INDEX
CORE % % PERO3

on

2838

CISCONTINUITY DATA

3]

coReans TYPEAND SURFACE
DESCRIPTION

DIAMETRAL
POINT LOAD

INDEX [MPa}

-0

NOTES
WATER LEVELS
INSTRUMENTATION

MW-1

~~ CONTINUED FROM PREVIOUS PAGE —

Gull River Formaltion
28.35 mio 45.10m

Unit4 28.39 m to 31.80 m:

Fresh, light creamy grey to whitish grey,
very fine grained, thinly to thickly
bedded, Fihographic imestone with
occaslonal disseminated madium
gralned calcite crystals, a stylolile (29.70
.}, mellfad textired beds (29.70 mto
30.00 m and 31,20 m (o 31.40 m),
laminar beds and argilfaceous bedding
partings.

Unit 3 31.60 mto 35.55m

Frash, light grey, fine grained, thinly te
Lhickly bedded dolomitic limestone to
dolestana with argillaceous bedding
parings and mottled texiured bed
(33.28 m to 34.43 m). Qpen, $ cm thick
shaly bedding parling at top of uniL
Distinct, ight greenish grey, fine
grained, siliceous delostone heds at
32.27 m10 32.37 m and 34.87 m lo
34,87 m with lithodlastic bed from 34.97
mto 35.00 m,

Unit2 35.55m1038.88 m

Fresh, light creamy grey, very fine
grained, medium lo lhickly bedded,
lithographic limestone wilh oecasional
slylolite {36.75 m), motiled textured
beds (35.55 m o 3560 m, 36.75 mto
37.06 m and 38,10 m to 38.68 m) and
argillaceous bedding partings.

Unit 1 38.88 mte45.10m

Fresh, light grey, fine grained, thinly to
thickly bedded defomitic limestone and
dolostone with occasional disseminated
medium grained calcite crystals
argillaceous badding partings, a stytolite
(42.84 m), mottied textured bed (40.34
m o 41.50 m) and thin, laminar textured
beds. Distinct, light greenish grey, fine
grained siliceous, itheclastic dolostone
beds cccur at 38.92 m te 40.34 m and
43.54 m fo 43.62 m. Reddish brown,
thin shaly dolostone beds at 43.62 m o
43.68 m and 44.35 m lo 44.37 m. Silty
to sandy lithoclastic dalostone at 44.37
mto 44.76 m.

Base bed marked by buff brown
dolestone from 44.76 mto 45.10 m.
Top of Unit 1 marked by open
argflaceous bedding partings between
38.88 m and 38.94 m, Dislinct white,
soft mar layers oceur at 39.85 m lo
38.92mand at 41.83mto 41.86 m
overlying weathered black shale from
41.86 mlo 41.88 m,

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800 . RECORD OF BOREHOLE: MW-1 SHEET 9 OF 12

LOCATION: N4939121.7 ;E 6515024 DRILLING DATE: Aug. 11-12, 2004 DATUM: GEODETIC

INCLINATION: -90°  AZIMUTH: — DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Marathion Dlfing Ltd.

DEPTH SCALE

FRFX-ERAGTUREF-FAULT SMSMOOTH  FLFLEXURED  BCBAOKEN CORE
CLCLEAVAGE  JJOINT R-ROUGH UBNEVEN  MB-MECH BREAK
SH-SHEAR PPOLUSHED  ST-STEFPED  WWAWY B-EEDOING
5-SUCKENSIDED PL-PLANAR C-CURVED
FRACT. CISCONYINUTTY DATA

NOTES
WATER LEVELS
INSTRUMENTATION

SR
2
g

ELEV.

DEPTH
(m)

DESCRIPTION

RUN No,
FENETRATION RATE

{mimin)

]

g

-
DIAMETRAL
PQINT LOAD
INGEX {r4Pa)

B HYDRAULIC

R-?‘-' INDEX [Dmwer CONDUCTMTY
PERDA fcontarid TIREANDSURFACE | o %5855

a9 | 2892|8898 |worn]anes N |leeea ... MW-1

METRES
DRILLING RECORD
SYMBOLIC LOG

FLUSH
*
8
o
E ]
)
2

— CONTINUED FROM PREVIOUS PAGE —|

Gull River Formation
28,35 m o 45.10m

Unit 4 28.35m fo 31.60 m;

= R

Fresh, light creamy grey to whitish grey,
very fine grained, (hinly to thickly
bedded, lithoaraphlc limestone with
occasicnal disseminated medium
grained calcile crystals, a stylolite (29.70
m}, moltled lextured beds {29.70 m to
30.00 mand 31,20 m to 31,40 m),
{aminar beds and argilaceous bedding
partings,

28
Unit3 31.60 m o 35,55 m

Fresh, light grey, fine grained, thinly to
thickly bedded dolomilic limestona ta
doleslone with angillaceous bedding
pariings and motiled textured bed
(33.28 m to 24.43 m). Open, 1 cm thick
shaly bedding parting at top of unit.
Distinct, light greentsh grey, fine

| | grained, siliceous dolostone beds at
Lt { 32.27 m to 32,37 m and 34.87 m lo
34.97 mwith lithoclastic bed from 34.97
m to 3500 m.

Unit 2 35.55 m to 38,83 m

oo

Fresh, light creamy grey, very fine
grained, medium to thickly bedded,
42 lithographlc limestone with occaslonal
styloiite (36,75 m), motlled textured
beds (35.55 m o 35,80 m, 36.75 mto
37.05 m and 38.10 m to 38.58 m) and
arglitacecus bedding partings.

x
A0

Unit1 38.88 mlo45.10m

Frash, light grey, fine grained, thinly to
thickly bedded dolomitic limestone and
dolostone with cccasional disseminated
medium grained caltite crystals
argillacaous bedding partings, a stylofite
{42.64 m}, mollled textured bed (40.34
m lo 41.50 m) and thin, laminar textured
=ex | beds. Distinct, light greenish grey, fine
“ grained sificeous, lithociastic dolostone
beds occurat 38.92 m to 40.34 m and
43.54 m to 43.62 m. Reddish brown,
thin shaly dolostona beds at 43.62m lo
43.68 m and 44.35 m lo 44.37 m. Sily
to sandy lilhoctastic dolostone at 44.37
mto 44,76 m,

Base bed marked by buff brown
dalostone from 44.76 m to 45.10 m.
Top of Unit 1 marked by open
arglilaceous bedding parlings between
38,88 m and 28,94 m. Distinct while,
5oft mard layers occur at 39.85m to
3992mandal41.83 mio 41,86 m
overlying woathered black shale from
41.86 m1o 41.88 m.

Benlecnite Seal

'.0:» 2

8
o

G

N

e

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800 -~ RECORD OF BOREHOLE: MW-1 SHEET 10 OF 12

LOCATION: N 4939121.7 E 651592.4 DRILLING DATE: Aug. 11-12, 2004 R DATUM: GEODETIC
DRILL RIG: Longeyear 38
DRILLING CONTRACTQR: Marathon Drilling Ltd,

INCLINATION: -20° AZIMUTH: —

FRFX-FRACTUREF-FAULT SM-SMOOTH FLFLEXURED  BC-BROKEN CORE
CL-CLEAVAGE  JWJOINT R-ROUGH UE-UNEVEN MB-MECH. BREAK
SH.5HEAR P-POLISHED ST-STEPPED Waravy B-BEDDING
WYNVERN S-SUCKENSIDED PL-PLANAR C-CURVED
RECOVERY FRACT. DISCONTINUITY DATA
ot | souo n.a.n. INDEX
CORE% | CORE% PER O3

285 3IR | B3R | w27 | o8B

NOTES
WATER LEVELS
IMSTRUMENTATION

ELEV.
DEPTH
{m)

LOLOUR.
% HETURN

DESCRIPTION

RUN Ngo.
PENETRATION RATE
[mimin)

DIAMETRAL

SYMBOLIC LOG
POINT LOAD
INDEX, (MPa}

et Tvpe anD suRFACE
DESCRIPTION

DEPTH SCALE
METRES
DRILLING RECORD

FLUSH

MWY-1

|— 48

— CONTINUED FROM PREVIOUS PAGE —

i

20455/
Shadow Lake Formation 45.10]
45.10mt0 53.51 m

From 45,10 m lo 47,70 m: Fresh, light
to dark greenish grey, fine to medium
grained, fainlly 1o moderately porous,
thinly to medium bedded, quartz
sandstone with siltstone parlings,
Greenlsh grey shaly siltstona beds at 3
45.10 m (0 45.23 m and 45.42 m to
45.46 m. Red shale bed between 46.75
mand 46.80 m.

From 47.70 m to 48.90 m; Fresh, dark
a8 greenish grey, stake susceplible shale
and shaly silistone. Transitional lower
conlact,

T

From 48.90 m to 51.25 m: Fresh, dark 1T
reddish brovm, slake susceplible shale
with green shale at 50.65 mto 50.80 m,
Transitional lower contact,

From 51.251%0 53.51 m; Fresh, dark
reddish brown, fine lo coarse grained,
faintly parous, medium bedded
sandstone comprised of angular dasts
of feldspar crystals and quartz with
traces of disseminated pyiite below
51.50m. With basal light grey silty
quartz sandstone bed from 53.30 mto
L 47 5351 m. 2

Benlonite Seal

F— 49

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800
LGCATION: N4939121.7 ;€ 6515924
INCLINATION: -90* AZIMUTH: —

RECORD OF BOREHOLE: MW-1 SHEET 11 OF 12

DRILLING PATE: Aug. 11-12, 2004 DATUM: GEODETIC
DRILL RIG: Longeyear 38
DRILLING CONTRAGTOR: Marathon Diilling Ltd.

METRES

DEPTH SCALE

DRILLING RECORD

DESCRIPTION

SYMBOLIC LOG

FRIFX-FRACTUREF-FAULT SM-SMOOTH FLFLEXURED  BC.-BROKEN CORE
CL-CLEAVAGE  JJOINT R-ROUGH UE-UNEVEN MB-MECH, BREAX
SH-SHEAR P-PCLISHED ST-STEPPED VEWAVY B-BEDOING
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED

NOTES
WATER LEVELS

R RET

ELEV,

{mimin}

DEPTH
(m}

CO A c
Recovery | oo FRACT DISCONTINUITY DAT. cHoRAR
TOTAL % D wit gl

one | conta PERD |cgRie] TYPE AD suRFACE
peee | 2894|2898 | woon] o088

INSTRUMENTATION

MW-1

DIAMETRAL

RUN Na,
POINT LOAD
INDEX, {MP3)

PENETRATION RATE
FLUSH

2
s

- 51

— CONTINUED FROM PREVIOUS PAGE |

I

Shadaw Lake Formation
43.10mto 5351 m

From 45,10 mio 47.70 m: Fresh, light
to dark greenish grey, fine lo medium
grained, faintly to moderately porous,
thinly lo medium bedded, quariz
sandslone wilh silistone partings.
Greenish grey shaly sillslone beds at
45,10 m 10 45.23 m and 4542 m {0
45.46 m. Red shale bed between 46.75
mand 46.80 m,

From47.70 m lo 48.90 m: Fresh, dark
greenish grey, slake susceptible shate
and shaly sillslone. Transitional lower
coniact,

From 48.90 m to 51.25 m: Fresh, dark
reddish brown, slake sysceptible shale
with green shale a{ 50.65 m to 50.80 m.
Transitional lower contact.

From 51.25 to 53.51 m: Fresh, dark
reddish brown, fine to coarse gralned,
faintly porous, medium bedded
sandstene comprised of angular clasts
of feldspar crystals and quartz with
fraces of disseminaled pyrite below
51.50 m. With basal light gray sitty
quartz sandslone bed from 53.30 m o
53.5tm,

35

Bentonite Seal

156.14/

Precambrian Basament
53.51mto 59.93 m

From 53,51 m o 53.76 m: Completely
weathered, dark brown, micaceous,
gneissic regofith,

From 53,76 m to 54.80 m: Highly
wealhered, dark reddish brown,
chlarite-feldspar-amphibole-gneiss.

From 54.80 m to 56.25 m: Fainlly to
moderalely weathered, dark grey,
medium grained, strongly foltated,
feldspar - amphibole gnelss,

From 56.25 m to 56.55 m: Highly
weathered gnelss.

From 56.55 m 10 59.93 m: Fresh, dark

grey diorile gnelss, Las!open
weathered fractura at 57.10 m.

TTITTITI3d]
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PROJECT: 04-1120-800 RECORDOF BOREHOLE: MW-1 SHEET 2 OF 12
LOCATION: N4939121.7;E 6515924 DRILLING DATE: Aug. 11-12, 2004 : DATUM: GEQDETIC
INCLINATION: 60°  AZIMUTH; — DRILL RIG: Longeyear 33
» I?RII.‘LING CONTRACTOR: Marathon Drilling Ltd.
: ’ [=] |z FR‘FX—FRACWREI'—PTI_\ULT SM-SMCOTH FL-FLEXURED BC-BROKEN CORE
w 3 2 %’ S| cLCLEAVAGE  S0INT R-ROUGH UBUNEVEN  MWB-MECH BREAK
gm 2 e} & |= 15| snsHear PPOLISHED  ST-STEPPED  WAWAVY B-BEDDING oF NOTES
ag | & DESCRIPTION 9 [BEY- | = |2 5(He) wevew SISLICKENSIDED PLPLANAR __ C-CURVED 92|  waterilevELS
EE o 2 |oeptH é §E RECOVERY |, . [rracr, DISCONTINUITY DATA ZEB| INSTRUMENTATION
3 - | pex a
wwl o g1 m lﬁﬁ Floome | gem | % [rerosl2oritd rvpeam suneace or3
= @ o I ; : DESCRIPTHIN
a € |gagn]lagen|asen|.22e| a8 wvo MW-1
| — CONTINUED FROM PREVIOUS PAGE—| . . |
} Precambrian Basemenl #iE ‘ 111 ;
- 5351 mio59.93m B3
- From 53.51 m to 53.76 m: Complately : 7
. wealhered, dark brovn, micacegus, 3
gnelssic regolith. 3 a
From 53.76 m lo 54.80 m: Highly E
B wealthered, dark reddish brown, E
| chiorile-feldspar-amphibole-gneiss. b
L From §4.80 m10 56.25 m: Fainlyte [
moderately weathered, dark grey, I
- medium grained, strangly foliated, L
| feldspar - amphibcle gneiss. I
- 5= From 56.25 m 10 56.55 m: Highly
weatherad gneiss. :
- 38
| From 56.55 m1o 58.93 m: Fresh, dark ’
grey diorite gnelss. Lastopen
o weathered fracture at 57.10 m.
]
_ & 332
- 3 :
- i
- 354 Beatonita Seal
[ E 29
S
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a
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PROJECT: 04-1120-800 RECORD OF BOREHOLE: Mw-2 SHEET 1 OF 8

LOCATION: N 4939749.9 ;E 651897.5 DRILLING DATE: Sep. 16, 2004 DATUM: GEQDETIC

DRILL RIG: Longeyear 38
INCLINATION: -90* AZIMUTH: -
. DRILLING CONTRACTOR: Marathon Diilling Lid.

CL-CLEAVAGE  JJAINT R-ROUGH UEUNEVEN  MB-MECH, BREAK
SH.-SHEAR PPOLSHED  ST-STEPPED  WWAVY B-BEDOING
VN-VEIN S-SLICKENSIDED PL-PLANAR G-CURVED

co! DIS| DAY, HYDR.
r;i VERY R_& o ";ﬁgg o CONTINUITY DATA o ALILIC
oot | S PER 0.3 |coreaid TYPE AND SURFACE I, emfsec

L
2398 | 3898 |gegn [nonn | nee| OESRFTON T | BB b MW-2

FRIFX-FRACTUREF.FAULT SM-SMCOTH FLFLEXURED  BC-BROKEN CORE ( ) i

NOTES
WATER LEVELS
INSTRUMENTATICN

ELEV.

DEPTH
{m)

% RETURN

DESCRIPTION

DIAMETRAL

SYMBOLIC LOG
POINT LOAD
INDEX (MPa)

DEPTH SCALE
METRES
DRILLING RECORD
RUN No,
PENETRATION RATE
mimis)

FLUSH

2

GROUND SURFACE 24807 (€) &

. Topsoil == 0
Vemulam Formalion = 0?;'
0.05m to 9,00 m

Fresh, faintly to moderately weathered =]
an bedding pastings, tan grey to medium FEE
grey, very fine to fine grained, thinly g
bedded, micritic, nodular, argillaceous
limeslone. Sequence contains dark
grey lo black shaly bedding partings, =5
clrcilar 2 mm to 6 mm burow casls and
occasional thinly to medium bedded,
brownish grey, fine to medium
crystalline, fosslliferous {crinoids, corals, =
pelecypods) calcarenite beds and minor,
very thin, lithodastic calcarenite beds
— 1 assaclaled with rip up clasts.
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MISS_ROCK 041120800-RCK-GEOMW.GPJ GLDR_CAN.GDT 12/6/06 JOR

PROJECT: 04-1120-800 RECORD OF‘BOREHOLE: MW-2 SHEET 2 OF 8
LOCATION: N 49397499 E 651897.5 - DRILLING DATE: Sep. 16, 2004 DATUM: GEODETIC
INCLINATION: -50° AZIMUTH: — DRILL RIG: Longeyear 38 .
DRILLING CONTRACTOR: Marathon Drilling Lid.
) ; FRIA-FRACTUREE-FALLT SM-SMOOTH  FLFLEXURED  BC-BROKEN CORE|
;1 E 2 E 5| crcLeavace  JJomT R-ROUGH UEUNEVEN  MS-MECH BREAK N
w| g 3 6 |=__|FE! sHsHERR PPOUSHED  ST-STEPPED  WWAVY B-HEDDING 39 7 NOTES
2u | ¥ OESCRIPTION 9 | ELEV. | Z (G50 wwven S-SLICKENSIDED ELPLANAR __ C-CURVED ESE WATER LEVELS
R | @ B {oermf 3 (£ RECOVERY |- FRACT. DISCONTINUITY DATA zZi{  INSTRUMENTATION
22| 3 Sl m [ZE |z Tomlsom| o | NOEX I ormey 9%
u = 5 2 | o | ek | dmex| ¥ | PERO3 |coneand TYPE AND SURFACE =
5. = |2 |s89n|ssentssenlocnn] DESCRIPFION o MW-2
| — CONTINUED FROM PREVIOUS PAGE—| THIRN B A
Verutam Formalion = e - &
0,05m to 900 m b
Fresh, fainlly lo moderately weathered 5 '}-}
on bedding partings, tan grey to medium S =
gray, very fine to fing grained, thinly ]
bedded, micrilic, hodular, argillaceous o~
limestone. Sequence contains dark 7 [1
grey {o black shaly bedding partings, = L3N
dreular 2 mm to 6 mm bumow casts and Jcae e
occasional thinly to medium bedded, T o
brownish grey, fine to medium =T - 1
crystalline, fossiliferous {erinaids, corals, FiEs c -
pelecypods) calcarenite beds and miner,for Py
very thin, lithodastic calcarenite beds L Ky
‘associated with rip up clasts. 2 H
| Kyt
)
i
Efg
]| 2H
=
<A
H
Byi)
-7 )
I—]
[—1—]
[={=1
FT 7
]
=T
[—]
I—13
= H
-t !
Zh.
o
vzl
]
]
s
a .
a 237.87
Bobcaygeon Formation 8.00
8.00 mto 21.95m
(See next page for detailed description)
s
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PROJECT: 04-1120-800 RECORD OF BOREHOLE: MW-2 SHEET 3 OF 8

LOCATION: N 4939749.9 ;E 651897.5 DRILLING DATE: Sep. 16, 2004 DATUM: GEODETIC

INCLINATION: -50* AZIMUTH: — BDRILLRIG: Longeygar a8
DRILLING CONTRACTOR: Marathon Drilling Ltd.

CLCLEAVAGE  JJOINT R-ROUGH UE-UNEVEN  MB-MECH, BREAX
SH-SHEAR PPOUSHED  ST-STEPPED  WAWAVY B-BEDOING
VN-VEIN SSUCKENSIDED PL-PLANAR C-CURVED

RECOVERY FRACT. DISCONTINUITY DATA HYGRAULIC

[} somo | Tal | moex or
cones | x| ¥ |reroa | Bt tvog ano surrace | K emisec

2 T I
8397 |g3en |sevnl.oenlangr| 0PN [BBHT [, MwWw-2

TN
FRIFX-FRACTUREFFALLT SMSMOOTH  FLFLEXURED  BC-BROKEN CORE L‘)

NOTES
WATER LEVELS
INSTRUMENTATION

ELEV.

DEPTH
{m}

% RETURN

DESCRIFTION

m/min

DIAMETRAL

POINT LOAD
INDEX {MPa)

DEPTH SCALE
METRES

SYMBOLIC LOG

DRILLING RECORD
RUN No,
PENETRATION RATE

FLUSH

— 10

== CONTINUED FROM PREVIOUS PAGE - _ {8} Q]

Bobcaygean Formation
2.00mlo21.95m

Sharp contact with Verulam Formation.

Frash, medium brownish gray to
medium grey, fine grained micrtic to
medium grained crystalline calcarenitic,
Ihinly lo thickly bedded, interbedded
argillaceous limestone {o calcarenilic
limeslone with argillaceous shaly

[~ bedding parings,

Bentonite Seal

From 9,00 m to 10,50 m: Frash medium
brown, medium grained crystalline,
fainlly petroliferous, medium to thickly
— 11 bedded calearenile limestone,

From 10.50 m o 12,15 mn; Fresh,
medium brownish grey, fine to medium
gralned, thinly to medium bedded,

- nodutar, arglilaceous, micritic 1o
calcarenitic limestone,

From 12,15 m to 13.73 m: Fresh,
medium brownish grey, fine gralned,
Ihinly bedded, nodwlar, argillaceous,
micrillc limestone with numerous dark
grey {o black argillaceous {o shaly
bedding partings up to § cm Lhlck.

{
[|
]

From 13.73 m t0 20.22 m: Fresh, light 10

to medium brownish grey, fine grained,
— 2 thinly to medium bedded, nodular,
argillaceous, micritic limestone with
argillaceous shaly partings Interbedded
with occaslonal brownish grey, fine to
madium grained crystalline, thin to
medium beds of fossiliferous, blodastic
(crinold, coral) calearenitic limestona
and very Ihin lithoclastic imestone beds.
First ealearenite bed occurs between
17.10 mand 17.50 m with distinctive
coral fossi Inclusion at 17.35 m,

From 20,22 m {0 21.95 m: Fresh, light
grey to creamy light grey, very fine
grained, thinly lo medium bedded,
lithographic limestene with disseminated
— medium grained calcite crystals and
eccasional minor pyrile gralns
interhedded with light brownish grey,
fine grained, Ihinly to medium bedded,
nodular, argillaceous, micrilic limestona,
Weathered shaly parfing at 20.70 m wilh
laminar argiflaceous partings betwaen
21.10 m and 21,20 m and Black shale
pariing at 21.86 m o 21.89 m.

o K

.

CONTINUED NEXT PAGE
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MISS ROCK 041120800-RCK-GEOMW.GPRJ GLDR CAN.GOT 12/8/05 JDR

PROJECT: 04-1120-800

LOCATION: N4939749.9 |E 651897.6

INCLINATION: -90° AZIMUTH: —

'RECORD OF BOREHOLE: MW-2

DRILLING DATE: Sep. 16, 2004
DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Marathon Deilling Ltd.

DEPTH SCALE
METRES
CRILLING RECORD

DESCRIPTION

SYMBOLIC LOG

ELEV.

DEPTH
{m)

RUN No.
PENETRATION RATE
m/min

RRERIRN

FLUSH

SHEET 4 OF 8
DATUM: GECDETIC

FRIFX-FRACTUREF-FAULT SM-SMCOTH FLFLEXURED
CL-CLEAVAGE  J-JQINT R-ROUGH UE-UNEVEN
SH-SHEAR P-POLISHED ST-STEPPED WWAWY
VN-VEIN S-SLUCKENSIDED PL-PLANAR C-CURVED

BC-BROKEN CORE
ME-MECH, BREAK
B-BEDDING

RECOVERY FRACT. DISCANTINUITY DATA

RAD. {'voex [ or
s comew ] % |PER03[cDffwnd TVPEAND SUREACE
P

CRIPTION
23R |BYR{EBFR |wPUR | oRB Bes

NOTES
WATER LEVELS
INSTRUMENTATION

DIAMETRAL
POINTLOAD

INDEX (MPa)

MW-2

2
L]
(]

[— 16

— 17

— 19

— CONTINUED FROM PREVIOUS PAGE —

(5] ()

Babcaygeon Formafion
9.00mlo21.95m

Sharp conlact with Verulam Formation,

Fresh, medium brownish grey to
medium grey, fine grained micrific to
medium grained crystalline calcarenitic,
thinly to thickly bedded, Interbedded
angilfaceous limestane to calcarenitic
limestene with argillaceous shaly
bedding partings:

From 9.00 m te 10.50 m; Fresh medium
brown, medium grained crystalline,
faintly pelraliferous, medium to thickly
bedded calcarenile imestone.

From 10.50 mto 12,15 m: Fresh,
mediuem brownish grey, fine o medium
grained, thinly to medium bedded,
nodular, argilaceous, micritic 1o
calcarenilic limestone,

Frorm 12.15m lo 13,73 m; Fresh,
medium brownish grey, fine grained,
thinly bedded, nodular, argillaceous,
micritic Bmestone with numerous dark
grey to black argillaceous to shaly
bedding partings up to 1 cm thick.

From 13.73 m to 20.22 m: Fresh, light
to medium brownish grey, fine gralned,
Lhinly to medium bedded, nodular,
argillaceous, micritic limestene with
argillaceous shaly parfings inferbedded
with occastonal brownish grey, fine to
medium grained crystalline, thin to
medium beds of fossiliferous, bioclastic
{crinold, coral) calcarenitic limestone
and very thin lithoctastic limestone beds,
First ¢alcarenite bed occurs between
17.10 m and 17.50 m with distinctive
coral fossil inclusion at 17.35 m.

From 20.22 m to 21.95 m: Fresh, light
grey to creamy light grey, very fine
grained, thinly to medium bedded,
lithegraphic kmestone with disseminated
medium grained calcile crystals and
occasional minor pyrile grains
interbedded with lght brownish grey,
fine grained, thinly to mediurm bedded,
nodular, angillacecus, micritic limestene.
Weathered shaly parting at 20,70 m with
laminar argiilaceous partings between
21.10 m and 21.20 m and black shale
parting at 21.86 mte 21.89 m.

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800 RECORD OF BOREHOLE: MWwW-2 SHEET 5 OF 8
LOCATION: N 4939749.9 {E 651897.5 DRILLING DATE: Sep. 16, 2004 DATUM: GEOQODETIC
INCLINATION: -80°  AZIMUTH: — DRILL RIG: Loageyear 38
DRILLING CONTRACTOR: Marathon Drilling Ltd.
o o ]| FREK-FRAGTOREF-FAULT SMSWOOTH  FLFLEXURED  BC-GROKENGORE| )
w x a % 5| cLeLeavaGE  amT R-AOUGH UEUNEVEN  MB-MECH BREAK
gm 0 b & [ _|p]@| sneHear PPOLISHED ~ ST-STEPPED  WWAVY B-BECOING #3F NOTES
w i o | eLev. | = [55]0L% v ;. ANAR EGS
ar | x DESCRIPTION 5 z ;E 2] VN-VEIN S-SLICKENSIDED PL-P| C-CURVED EoZ WATER LEVELS
e | 8 o foeptH|S |3 RECOVERY FRACY. DISCONTINUITY DATA HYDRAULIC §E§ INSTRUMENTATION
A g 2 B Rao. | FRACE conpueTmTy | 25
ol = 1 m Bl | s % [eERoa [28re] rvee avosureace | - Koemmer | [O52
=] = & & 5 | corex | corEx 3 |eorE Al ek PR
a * |&)3g9z|23%8|8aeR| 20| 085 22882 | ... MW-2
| . — CONTINUED FROM PREVIOUS PAGE — | (8) A
Bobcaygeon Formation 3 _
9.00mio2195m 15 Ao
{Conlinued - see previous page for
detailed description)
i Benlanita Seal
- 10
i 22492
— 2 Gull River Formatlon A4
21.95 mto 3550 m
B {See next paga for detailed description)
R 17
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PROJECT: 04-1120-800

LOCATION: N4939749.9 ;€ 651897.5
INCLINATION: -80° AZIMUTH: —

RECORD OF'BOREHOLE: MWwW-2

DRILLING DATE: Sep. 16,2004
DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Marathon Drilling Lid.

SHEET 6 OF 8
DATUM: GEODETIC

=) o |efz] FREXFRAGTUREF-FAULT SM-SMOOTH _ FLFLEXURED  BC-BROKEN CCRE
w & 8 5 S| eLcLeavace  JSOINT R-ROUGH UEWUNEVEN  MBMEGH BREAK -
2n| O b s |Z_|2E] stsnEan PPOLSHED  ST.STEPPED  Wiwawy B.6ED0ING 493 NOTES
By | & D IPTION O |EBEv. i = S £ e vatvein S-SUCKENSIDED PLELANAR CLURVED ES ES WATER LEVELS
e ESCRIPTIO g [oermi| 3 ;E recovery | - Trracr. [ Discanminurry oata woRae | 3EH|  INSTRUMENTATION
=3 Elm [TlE g som | % | NOEX [owwrs nce | Ko T | BEE
a F n Z | 8| cores | corex PER 0.3 [core Ao TVF’DEE-chgﬁnU%r:F
=] v 15 |ggenizesn|ssen|novn]| nes 2 ey — MwW-2
L 5 — CONTINUED FROM PREVIOUS PAGE — Kl | (B} ")
Gull River Formation E et
B 21.95mio3550m F b
i Unit4 21,95 m to 25.35 m: £ sang k3
- - . :‘E
Fresh, light creamy grey to whitish grey, [ 2
B very fine grained, thinly to thickly [ [
bedded, stylokitlc, lithographic limestone [ T
i fram 21.95 m {0 24.40 m wilh [ =
L cccasional disseminaled medium r ral
grained calcite crystals with bluish - =
- moliled textured bed at top of sequence. B ® ] [
Laminar bedded, argillaceous limeslone [ =
B from 24.40 m {0 25.35 m. = ot k
i Unit3 25.35m 028,88 m : o
— 25 E =
| Fresh, light grey 1o light tan brown, fine | Fur
grained, thinly fo thickly bedded £ e
5 dolomitic limestane o dolostone with [ oz
argilaceaus bedding partings with v 4
- mottled textured beds from 25.66 mto e T
26,40 m and 26,85 m to 28.40 m. Open, [ H H- = H
[ 1 cm thick shaly bedding parting at fop [ L
L of unit from 25.35 m to 25.40 m. E “;t-l
===+ Distincd, light gréenish grey, fine [ gt
B grained, siliceous dolostone beds at top = 27H4
and bottom of unit from 25.35 m lo £ L
3 25.60mand 28.55 mto 28.82Z mwilh [ i
L reddish brown dolostone bed from 28.82F S
mto 28.88 m. z T
_ ., Unit 2 28.88 m1034.70 m £ of
L Fresh, light creamy grey, very fine £ "_s_;
gralned, medium to thickly badded, g 20 s
B lithographlc limestena wilh gecasional |2 8 [ ]
| mattled textured beds { 30.50 m to z AandBwels n Lo
30.80 m, 31.70 m f0 3237 m and 33.60 [ 32mm diameter [
. m to 34.45 m } and argillaceous to shaly [ schedulo 40 PVE |-
bedding paring from 32,73 m to 32.80 |2 flush threaded pipe [*r}f’
- mand .45 mlo33.S5mwith1em E and Ne. 10 siotted |2
i thick soft mud seam at 33.55 m. E screen. o
X Unit 1 34.70 mta 35.50 m E e
= A
B Fresh, light grey, fine grained, thinly to = -:,:
thickly bedded, mattled lextured, £ a
[ dolomific imestone and dolostone with | -
[~ 28 occasional disseminated medium e “ B4
grained calcite erystals and argifaceous [ o
- bedding parlings. Dislinct, light v 2o
greenish grey, fine grained siliceous, |5 Sgln Y
3 de IXthodastic dolostone bed at 33.70 mio |2 Pas
B 3407 m. E <
E .r:-' 4
i £ o
o 21 -2,
i 5 A7
| : Pl
- 2 : g
- E g
[ - gt
o
¥ - 2 4,5
! E o
: )
B - Pl —..E
sl F —— L AR ANENN R I I, - = — p2te ] |
CONTINUED NEXT PAGE |
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"MISS_ROCK 041120800-RCK-GEOMW.GPJ GLOR CAN,GDT 12/8/06 JOR

PROJECT: 04-1120-800

LOCATION: N 4939749.9 ;E 651897.5

INCLINATION: -90*

AZIMUTH: —

RECORD OF BOREHOLE: WMW-2

DRILLING DATE: Sep. 16, 2004
DRILL RIG: Longeyear 38

DRILLING CONTRACTOR: Marathon Drilling Ltd.

SHEET 7 OF 8
DATUM: GEODETIC

DEPTH SCALE
METRES

DRILLING RECORD

DESCRIPTION

ELEV.,

% RETURN

FRIFXFRACTUREF-FAULT
CLLLEAVAGE  JJOINT R-ROUGH
SH-SHEAR P-POLISHED ST-STEPPED
VNAVEIN S-SLICKENSIDED PL-PLANAR

SM-SMOOTH

FL-FLEXURED
UEUNEVEN
WWAWY
C-CURVED

BC.BROKEN CORE;
MB.MECH BREAK
B-BEDDING

SYMBOLIC LOG

DEPTH

(m)

RUN No.
PENETRATION RATE

tefmin

FLUSH

RECOVERY FRACT.

DISCONTINUITY DATA

RAQ.D.
w% P wrt
CORE AxId

<838

INDEX
o, PER03

CORE %
2BATRR7 | L2UE

ToTAL
CORE%
2398

TYPE AND SURFACE
DESCRIPTION

DIAMETRAL
POINT LOAD

INDEX {MPa}

K

NOTES (:\5

WATER LEVELS
INSTRUMENTATION

MW-2

— 32

— CONTINUED FROM PREVIOUS PAGE —

®) (A)

Gull River Formation
2195m103550 m

Unil4 21,95 mto 25.35 m:

Fresh, light creamy grey to whitish grey,
very fing grained, thinly to thickly
bedded, stylolitic, lithographic limestone
fram 21.95 m to 24.40 m with
occasional disseminaled madium
grained calcile crystals with bluish
mollled textured bed at lop of sequence,
Laminar bedded, argillaceous limaslone
from 24.40 m to 25.35 m.

Unit3d 2535mto 28.88 m

Frash, light grey to light tan brown, fine
gralned, thinly to thickly bedded
dolomilic limestone to dolostone with
argilfaceous bedding partings wilh
moltled textured beds from 25,66 m lo
26.40 m and 26,85 m to 28,40 m. Open,
1 em thick shaly bedding parting at top
of unit from 25.35 m to 25.40 m,
Distincl, light greenlish grey, fine
grained, siliceous dolostone beds at lop
and bottom of unit from 25.35 m 1o
265,60 m and 28,55 m o 28,82 m with

TR RN R R R R R R R AR R R TR SRR L

NIRRT TAR AR ANy yy

reddish brown dolostone bed from 28.82

mlo 28,88 m.
Unit2 28.88mto 34.70 m

Fresh, light creamy grey, very fine
gralned, medium to thickly bedded,
lithagraghlc limestone wilh wocasional
mollled texiured beds { 30.50 m to
30.80 m, 31.70 mlo 32,37 m and 33,30
m [0 34.45 m ) and argillaceous to shaly
bedding pariing from 32.73 m to 32.80
m and 33.45 m to 33.55 mwith 1 cm
thick soft mud seam at 33.55 m.

Unit1 3470 mto 3550 m

Fresh, light gray, fine grained, thinly to
thickly bedded, mottled textured,
dolomitic limestone and dolostone with
occasional disseminaled medium
gralned calcite crystals and amgiffaceous
bedding partings. Distinct, light
greenish grey, fine grained siliceous,
lithociastic dolostona bed at 233.70 mio
07 m, :

AN R L L R R R R R R R M R R R R R T TR R T

TREREFRIR

CONTINUED NEXT PAGE
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MISS_ROCK 041120800-RCK-GEOMW.GPJ GLDR_CAN.GDT 12/8/06 JDR

PROJECT: 04-1120-800

LOCATION: N 4939749.9 E 651897.5

RECORD OF BOREHOLE: MW-2

DRILLING DATE: Sep, 16, 2004
DRILL RIG: Longeyear3s

SHEET 8 OF 8
DATUM: GEODETIC

INCLINATION: -90° AZMUTH: —
DRILLING CONTRACTOR: Marathon Drilling Ltd.
[a] m FRIFX-FRACTUREF-FALLT SM-SMOOTH FLFALEXURED  BC-BROKEN CORE.
u s 8 5 § CLLCLEAVAGE  JWOINT R-ROUGH UELNEVEN MOMECH BREAK
guz a =3 o |5 _|olul sHeHEAR PPOUSHED  STSTEPPED  WWWAVY B-EEDOING 595 NOTES
i1} I g14=l . o
o | © DESCRIPTION S |EEV | = gg 2] vNVEIN 5. SLICKENSIDED PL-PLANAR C-CURVED ESE WATER LEVELS
Em o & [oerm| 5 |2 RECOVERY FRACT. | DISCONTINUITY DATA woravee | S8 INSTRUMENTATION
&= | J Zlm 1TE = om | som | P50 | N0EX [Dres cosmucvry | 59
o | g & 5 | 8| cones | coren PER 03 |congaxy TYPE AND SURFACE B’*,&m.,"*e, =
a8 ® | & |gs9s|ssvnl8ser|n2rr]ones 2822 |.. MW-2
_ . ~— GONTINUED FROM PREVIOUS PAGE — (8) *)
é 25 Bentonite Seal ’
z Ny
END OF DRILLHOLE 3550 h
— 35 -
—~ 7 _
|— 138 -
. 1 -
— 40 —
DEPTH SCALE G li LOGGED: MK
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PROJECT: 04-1120-800 RECORD OF BOREHOLE: MW-3 SHEET 1 OF 12

LOCATION: N 4938298.2 ;€ 651523.4 DRILLING DATE: Sep. 27, 2004 DATUM: GEQDETIC

INCLINATION: -50° AZIMUTH: — DRILLRIG: Longeyear 38
DRILLING CONTRACTOR: Marathon Driling Lid,

DEPTH SCALE

CLCLEAVAGE  JJOINT R-ROUGH UE-UNEVEN MB-MECH BREAK
SH-SHEAR PPOUSHED — ST.STEPPED  WWAWY B-BEDDING
VNVEIN 5-SLICKENSIDED PL-PLANAR C-CURVED
RECOVERY FRACT. DISCONTINUITY DATA HYDRALLIC
RQ.D. CONBUCTIVITY
» DiP wrk cmisec

SoUD INDEX
CORE% PERD3 |corgaxi] TYPEAND SURFACE | , Koot
CESCRIPTION

FRIFX-FRACTURE F-FALLT SMEMOOTH  FL-FLEXURED  BC-BROKEN CORE| ( R
J
NOTES

COLOLUR
% RETURN |

WATER LEVELS
INSTRUMENTATION

DESCRIPTION

{mimin)

RUN Na,
PENETRATION RATE

DIAMETRAL

SYMBOLIC LG
POINT LOAD
INDEX (MPa)

METRES
DRILLING RECCRD

FLUSH
s
3
n

ri

8gR{savn]ssen|.2ur | 088 vebb . MW-3
GROUND SURFACE

0 24779 1] ®
Topsoil

Verulam Formation

0.06 m to 16.30 m

T
1\
I

Hunu“n
Intnf
EXAE

Fresh, faintly to moderately weathered
on bedding partings, tan grey to medium
grey, very fine lo fine grained, thinly
bedded, micritic, nodular argillaceous
limestene. Sequence contains dark
grey o black shaly bedding partings,
dreular 2 mm to 6 mm bumrow casls and
occasional thinly to medium bedded,
brownlsh grey, fine to madium
crystalline, fossiliferous (crinoids, corals,
pelycepods) calcarenile beds and minar,
very Lhin, lithoctastic calcarenite beds
1 assodiated with fip up clasts. Numerous
: shaly parlings from 3.69 m lo 4,86 m
and 13.92mto 15.04 m
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M155_ROCK 041120800-RCK-GEOMW.GPJ GLDR_CAN.GDT 12/8/06 JOR

PROJECT: 04-1120-300
LOCATION: N4938298,2 |k 6515234

INCLINATION: -20°*

AZIMUTH, —

RECORD OF BOREHOLE: MW-3

DRILLING DATE: Sep. 27,2004
DRILL RIG: Longeyear38
DRILLING CONTRACTOR: Maralhon Drilling Ltd.

SHEET 2 OF 12
DATUM: GEODETIC

DEPTH SCALE

METRES
DRILLING RECCRD

DESCRIPTION

ELEV.

SYMBOLIC LOG

RUN No.

PENETRATION RATE

DEPTH
(m}

{mimin)

FRIFX-FRACTUREF-FAULT SM-SMOOTH FLFLEXURED
CLCLEAVAGE  JJXIINT R-ROUGH UE-UNEVEN
SH-SHEAR P-POLISHED ST-STEPPED WWAVY

VH.VEIN 5-SLICKENSIDED PL-PLANAR C-CURVED

SOLOUR,
% RETURN

BC-BROKEN CORE]
MB-MECH 8REAX
B-BEDDING NOYES

WATER LEVELS

RECOVERY FRACT. DISCONTINUTTY DATA
INDEX

INSTRUMENTATION

DIAMETRAL

HYDRALIUC
CONDUCTIVITY

TOTAL R&C DiP wal
Wi
CORE% % |peEro3 |coheiny
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23¢R .1 ]
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DESCRIPTION

28%R

FLUSH

INDEX (MPg)

PCINT LOAD

MW-3

2
4
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l

(B}

A

Verulam Formation
0.06 m 0 16.30m

Fresh, faintly to mederately wealhered

grey, very fine o fine grained, thinly
bedded, micitic, nodular argiitaceous
limestone, Sequence contains dark
gray to black shaly bedding parlings,
circular 2 mm o 6 mm bumow casts and
occasional thinty o medium bedded,
brownish grey, fine to medium
crystalline, fossiliferaus (crinalds, corals,
pelycepods) calcarenita beds and minar,
very thin, lithoclastic calcarenito bads
assodated with rip up clasts. Numerous
shaly partings from 3,69 m (o 4.36 m
and 13.92 mto 15.04m
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PROJECT: 04-1120-800 RECORD OF BOREHOLE: MW-3 SHEET 3 OF 12

LOCATION: N4938290.2 ;E 651523.4 DRILLING DATE: Sep, 27, 2004 DATUM: GEODETIC

INCLINATION: -80°  AZIMUTH: * DRILLRIG: Longeyear38 .

DRILLING CONTRACTOR: Marathon Diflling Ltd.

CLCLEAVAGE  JJAINT R-ROUGH UE-UNEVEN MB-MECH. BREAK,
SH-SHEAR P-POLISHED ST-STEPPED VEWAVY B-BEDDING
VNAVEIN S-SUICKENSIDED PL-PLANAR C-CURVED
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NOTES
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INSTRUMENTATION

% RETURN

ELEV,

DEPTH
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DESCRIPTION

RUN No.
PENETRATION RATE
{mémin)

DEPTH SCALE
METRES
DRILLING RECORD
SYMBOLIC LOG
DIAMETRAL
POINT LOAD
INDEX [Pa)

FLUSH

2
4

— CONTINUED FROM PREVIOUS PAGE — @) ()
Verulam Fammation - 5= RS
o 0.06 m to 16,30 m

unu
il

= Frash, faintly to moderalely weathered
on bedding partings, tan grey lo mediutm
grey, very fine lo fine gralned, thinly

- bedded, mictitic, nodular angillaceous
limeslone. Sequence contains dark

[~ grey lo black shaly bedding partings,
circular 2 mm to 8 mm burraw casts and
occasicnal thinly to medium bedded,”
brovmish grey, fine to medium
aystalline, fossiliferous (crinalds, corals, BEEH
B pelycepods) calcarenile beds and minor, L
very thin, lithocfastic calcarenite beds
assodialed with rp up clasts, Numerous
= 1 shaly partings frem 3.69 mto 4.86 m
and 13,92 mo 15.04 m
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RECORD OF BOREHOLE: MW-3

DRILLING DATE: Sep. 27, 2004
DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Marathon Drilling Ltd.

SHEET 4 OF 12
DATUM: GEODETIC

PROJECT: 04-1120-800
LOCATION: N4538299.2 {E 6515234

INCLINATION: -90* AZIMUTH: -
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DEPTH SCALE
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SYMBOLIC LOG

ELEV.
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RUN No.
PENETRATION RATE
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MB-MECH. BREAK
B.HEDDING

RECOVERY

FLUSH
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INDEX
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DESCRIPTION
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E

NOTES
WATER LEVELS
INSTRUMENTATION

MW-3

INDEX (MPay
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(=]
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(A

20

Venlam Formation
0.06 m1o 16.30 m

Fresh, {aintly lo,' moderalely weathered

on bedding partings, fan grey 1o medium

grey, veiy fine to fine grained, thinly
bedded, micritic, nodular argillaceous
limeslone. Sequence contains dark

eccasional thinly to medium bedded,

brownish grey, fine to medium Seae
crystalline, fossiliferous (crinolds, corals, E:S

very thin, Bhoclasfic calcarenite beds

assaciated with rip up clasts. Numerous |75

shaly parlings from 3.8 mlo 486 m
and 13.92 mto 15.04 m

23149

Bobcaygecn Formation
16,30 mto 28.26 m

Sharp contact with Verulam Fonmation.

Fresh, medium brownish grey to
medium grey, fine grained micritic to
medium grained crystalline calcarenitic,
Lhinly to thickly bedded, interbedded
arglilaceous limestone lo calearenillc
limeslone with angillaceous shaly
bedding partings.

From 16.30 mio 17.55 m: Fresh
medium brown, medium grained,
crysialline, fainlly pelroliferous, medium
to thickly bedded calcarenite limestone.

From 17.55 m fo 20.10 m: Fresh,
medium brownish grey, fine {o medium
grained, thinly 1o medivm bedded,
nodular, amgillaceous, micritic to
calearenitic imestone,

From 20.10 mi{o 21.10 m: Fresh,
medium brownish grey, fine grained,
thinly bedded, nodular, argillaceous,

. micrilic limestone with numerous dark
grey lo black argillaceous to shaly
bedding parings up to 1 cm thick,

From 21.10m o 27,25 m: Fresh, light
to medium brownlsh grey, fine grained,
thinly to medium bedded, nodular,
argillaceous, micritic imestone with
argillaceous shaly partings interbedded
with occasional brownish grey, fine to
medium grained, crystalline, thin to
medium beds of fessiliferous, bioclastic
{crinold, coral) calcarenitic imestene
and very thin Blhodlastic fimestone beds.
First calcarenile bed ocours between
23,50 mand 23.99 m wilh shaly
limestene bed at 23.47 m te 23.50 m.

From 27.25 m fo 29.26 m: Fresh, light
arey te creamy light grey, very fine
grained, thinly to medium bedded,

lithographic limestone with disseminated
medium grained calcite crystals
Interbedded with light brownish grey,
fine grained, thinly to medium bedded,
nodular, arglilaceous, micrilic limestone.
Flrst nodular, micritic imestane bed
occurs between 29.05 m and 29.26 m.

CONTINUED NEXT PAGE
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PROJECT: 04-1120-860

LOCATION: N 4938298.2 |E 651523.4
INCLINATION: -80° AZIMUTH: —

RECORD OF BOREHOLE: MW.3

DRILLING DATE: Sep, 27, 2004
DRILL RIG: Longeyear 38

DRILLING CONTRACTOR: Marathon Drilling Ltd.

SHEET 5 OF 12
DATUM: GEODETIC

DEPTH SCALE
METRES
DRILLING RECORD

DESCRIPTION

FRIFX-FRACTUREF-FALLT
CLCLEAVAGE  JJAINT R-ROUGH
SH-SHEAR P-POLISHED ST-STEPPED
VNVEIN S-SLICKENSIDED PL-PLANAR

SPLOUR.

% RETURN

SM-SMOOTH ~ FLFLEXURED  BC-BRONEN CORE &)
NOTES

WATER LEVELS

m/min}

RECOVERY ERACT. DISCONTIRUITY DATA

RUN No.
PENETRATION RATE

INDEX
ToTAL | souo
COREX | CORE% PER 0.3 |eare axiq

2837 |RBYR | B8R | »n22R | B8R

SYMBCLIC LCG

FLUSH

RQ.D.
* DiP wit

'S

hit)
10°

INSTRUMENTATION

DIAMETRAL

POINT LOAD
INGEX {MPa}

MW-3

2

— CONTINUED FROM PREVIOUS PAGE ~—

|— 21

24

Bobcaygeon Fommation
1630 mto 29.26 m

Sharp contact with Verulam Formation.

Fresh, medium brovmish grey {o
medium grey, fine grained micritic to
medium grained crystaliine calcarenitic,
thinly to thiekly bedded, interbedded
argiltaceous limestona lo calcarenitic
limestonie with argillaceous shaly
bedding partings.

From 16.30 mto 17.55 m: Fresh
medium brown, medium gratned,
cryslalline, fainlly petroliferous, medium
1o thickly bedded calcarenite limestone.

From 17.55 mio 20.10 m: Fresh,
medium brownish grey, fine to medium
grained, thinly 10 medium bedded,
nodular, argillaceous, micrilic to
calcarenitic limestone.

From 20,10 mio 21.10 m: Fresh,
medium brownish grey, line grained,
Lhinly bedded, nadular, argillaceous,
micritic limestone with numercus dark
grey fo black argiflacecus to shaly
bedding partings up to 1 cm (hick,

From 21.10 mto 27.25 m; Fresh, light
(o medium brownish grey, fine grained,
thinly to medium bedded, nodutar,
argillaceous, micritic limestone with
arglllaceous shaly partings interbedded
wilh oceasional brawnish grey, fine lo
medlum grained, crystalling, thin to
medium beds of fossiliferous, blodastic
(crinold, coral) calcarenitic limestone
and very thin lithodlaslic limestone beds,
First calcarenile bed occurs between
23.50 mand 23.90 m with shaly
limestone bed at 23.47 m {0 23.50 m,

From 27.25 m10 29.26 m: Fresh, fight
grey o creamy light grey, very fine
grained, thinty 1o medium hedded,
lithographic limestone with disseminated
medium grained calclte crystals
Interbedded with light brownlsh grey,
fine grained, thinly to medium bedded,
nodular, amgillaceous, micritic imestone.
First nodutar, micrilic limestone bed
oceurs between 29.05 m and 29,26 m.

(B) (A)

CONTINUELD NEXT PAGE
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PROJECT: 04-1120-800 RECORD OF-BOREHOLE: MW-3 SHEET & OF 12

LOCATION; N 493B298.2 ;£ 6515234 DRILLING DATE: Sep. 27, 2004 DATUM: GEODETC
' DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Marathon Dilling Lid.

FRFX-FRACTUREF-FAULT SM-SMOOTH  FLFLEXURED  BC-BAOKEN CORE|
CLCLEAVAGE  JWJOINT R-ROUGH UEUNEVEN  MB-MECH BREAK
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VIRVEIN S-SLICKENSIDED PL-PLANAR _ C-CURVED
RECQVERY FRACT. DISCONTINUITY DATA
TOTAL | soun R%D' WOEX |"oipwrr
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NOTES
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INSTRUMENTATION

SOLOUR,.
% RETURN
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DEPTH
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DESCRIPTION

RUN No.
endmin
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DIAMETRAL

DEPTH SCALE
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DRILLING RECORD
SYMBOLIC LOG
POINT LOAD
INDEX (MPa}

FLUSH

MW-3
@ ®)

— CONTINUED FROM PREVIOUS PAGE -=

Bobcaygeon Formation
- 1630 mio29.26 m

i $Sharp contact with Verufam Formalion.

Fresh, medium brownish grey to

- medium grey, fine grained micritic to
medium grained crystalline calcarenitic,
[~ thinly to thickly bedded, intarbedded
argillaceous limestane fo calcarenilic
limestone with argillaceous shaly

- bedding partings. 18

Bentanila Seal

B From 16.30 m to 17.55 m: Fresh
| medium brown, mediem grained,
cryshaliing, faintly petrolderous, mediem
|— 26 to thickly bedded calcarenite limestona.

B From 17.55 m to 20.10 m: Fresh,
medium brownish grey, fine to medium
grained, thinly to medium bedded,

- nodular, argillaceous, micritic to
calcarenitic imestone.

From 20.10 mio 21.10 m: Fresh,
medium brownish grey, fine grained,
- thinly bedded, nodular, argillaceous,
micrilic imestone with numerous dark
B grey to black argillaceous to shaly
bedding partings up to 1 crm thick.

- From 21.10 mto 27,25 m; Fresh, light
to medium brownish grey, fine grained,
|— 27 thinly to medium bedded, nodular,
3 argillaceous, micritic imestone with
argillaceous shaly parlings interbedded ™
- with occasional brownish gray, fine to

medium grained, cryslalline, thin to
3 medium beds of fossiliferous, blaclastic
{crinoid, coral) calcarenitic limestone
and very thin fithoclastic limestone bads.
- First calcarenile bed accurs between
23.50 m and 23.50 m with shaly
" limestene bed at 23.47 m o 23.50 m.

From 2725 m to 29.26 m: Fresh, light

- grey lo creamy fight grey, very fine

grained, thinty to medium bedded,

- lithographic imestene with disseminated =11 -1

| 25 medium grained caltite arystals
Interbedded with light brownish grey,

- fine grained, thinly to medium bedded,

nodular, argillaceous, micritic fimestone.

s First nodular, micritic limestone hed

occurs befween 29.05 m and 29.26 m.

0

21853
Gull River Formation 2926
29.26 mo 46.20 m

(See next page for detafled descriplion)
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PROJECT: 04-1120-600 RECORD OF BOREHOLE: MwW-3 SHEET 7 OF 12

LOCATION: N 4936238.2 ;E 6515234 DRILLING DATE: Sep. 27, 2004 DATUM: GEODETIC

INCLINATION: -90° AZIMUTH: — DRILL RIG: Longeyear 38
ORILLING CONTRACTOR: Marathon Drilling Ltd.

CLCLEAVAGE  JJOINT R-ROUGH UEUNEVEN  MB-MECH BREAK
SH.SHEAR P-POUSHED  ST-STEPPED  W.WAWY B.8ED0ING g
VIVER S-SUCKENSIDED PLPLANAR C-CURVED B

RECOVERY DISCONTINUITY DATA HYORAULIC
FRACT. s g

FRIFK-FRACTUREF-FAULT SH-SMCOTH FL-FLEXURED  BC-BROMEN 50R51

O

NOTES
WATER LEVELS
INSTRUMENTATION

ELEV,

DERTH
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FLUSH
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DT 12/3/08 JOR

— CONTINUED FROM PREVIOUS PAGE ~— [(z}] A)

Gull River Farmation
29.26 mto 46,20 m

Unit4 29.28 m to 32.62 m:

Fresh, light creamy grey to whilish grey,
very fine grained, thinly to thickly
bedded, lithographic limestone with
occasional disseminated medium
grained calcite crystals, occasional
styloliles, and moltied textured bed at
top of unit between 29.26 m and 29.34
m with black argillaceous bedding
parting at 31.26 m.

21

Bentonite Seal

Unit3 32,62 m {0 38.25m

— 31
Fresh, light grey, fine grained, thinly to
thickly bedded dolomitic limestane to
daloslone with amgillaceous bedding
partings and mottled texiured beds
(32.80m 10 33.39 m, 33.56 m to 34.24
m and 34,50 m to 36,10 m). Open, 3
cm thick shaly bedding parting at top of
~=-unil. Distinet, light greenish grey, fine
grained, siliceous delostone beds at
32,65 mto32.80mand 35.10mto
36.25 m with green lithadlaslic bed from
33.39 m 10 33.56 m and argillaceous
laminartextured dolomitic imesione
from 34,24 m to 34.50 m.

Unit2 36.25 mto 40.12m

[~ 32

Fresh, light creamy grey, very fine
grained, medium to (hickly bedded,
lihographlc limestane with oceasional
stylolite, mottled textured beds (37.90 m
(0 38.25 m and 39.03 m {o 39.80 m) and
argillaceous bedding partings. Slumped
bedding structure attop 10 em of unit,

uuuuul“ull.llLnuuuulu,huuuuulluluuunuluuunuuuuuuniiuuuuuuuun

Unit1 40,12 mto 46,20 m

Fresh, light grey, fine grained, thinly to
thickly bedded dofomilic limestone and
dolostone with occasional disseninated
medium grained calcite erystals and
argillaceous 1o black shaly bedding

- = partings, mottled textured bed {41.66 m
) {0 42.50 m) and thin, laminar textured
beds. Top of Unil 1 marked by shale
pariing from 40.12 mio 40.13 m.

== Distinct, light greenish grey, fine grained
sllicaous, lithodastic dolostone beds

“ eccur at 40,95 m o 41.46 m and 45,25
m to 45,50 m. Top of upper green bed
marked by shaly limestone from 40.85
mlo 40.95 m. Distinct white, soft mard
layer accur at base of upper green bed
at41.46 m, Reddish brown, thin shaty
dafostone bed at 45.50 m 1o 45.52 m.

24
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MISS ROCK 041120800-RCK-GEOMW.GPJ GLDR CAN.GDT 12/8/08 JDR

PROJECT: 04-1120-800
LOCATION: N 4938298.2 ;E 651523.4

INCLINATION: -90*

AZIMUTH: —

RECORD OF BOREHOLE: MW-3

DRILLING DATE: Sep, 27, 2004
DRILL RIG: Longeyear 38

DRILLING CONTRACTOR: Marathan Drilling Ltd.

DEPTH SCALE
METRES
DRILLING RECORD

DESCRIFTION

ELEV.

SYMBOLIC LOG

DEFTH
(m)
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R-ROUGH

* RETURN
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ST-STEFPED
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WAVAVY
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MB-MECH. BREAK

SHEET 8 OF 12

DATUM: GEODETIC

RECOVERY FRALCT,

DISCONTINUITY DATA
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FLUSH
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POINT LOAD
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NOTES
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— CONTINUED FROM PREVIOUS PAGE —
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A

3

39

40

Gull River Formalion
29.28mto 46.20 m

Unit4 29.26 m 1o 32.62 m:

Fresh, light creamy grey lo whilish grey,
very fine grained, thinly to thickly
bedded, lithographic imestone with
occasional disseminated medium
gralned calcite crystals, occasional
styloliles, and motilled textured bed at
top of unit between 29.26 m and 29.34
m with black argillaceous bedding
parting at 31,26 m.

Unit 3 32.62mio35.25m

Frash, light grey, fine grained, thinly to
thickly bedded dolomitic limestone fo
dolostone with argillacecus bedding
partings and motiled textured beds
{32.80 m 0 33.39 m, 33.56 m to 34 24
mand 34.50 m to 36.10 m). Open, 3
cm thick shaly bedding parting at top of
unit. Distinct, light greenlsh grey, fine
gratned, sificaous deolostone bads at
32.65m1032.80 m and 36.10 m 1o
36.25 mwith green lithodlastic bed from
33.39 mto 33.56 m and argillaceous
laminar loxtured dolomific limestone
from 34.24 m lo 34.50 m.

Unit2 36.25 mtlo40.12m

Frash, light creamy grey, very fine
grained, medium fto lhickly bedded,
lithographlc limestone wilh occaslonal
stylolite, motiled textured beds (37.90 m
t0 38.25 m and 33.03 m to 39.80 m) and
argilfaceous bedding parlings. Slumped
bedding structure attop 10 cm of unit.

Unit1 40.12mto46.20m

Fresh, light grey, fine grained, thinly to
thickly bedded dolemitic limestone and
dalostone with occasional disseminated
medium grained calcite crystals and
argillaceous to black shaly hedding
partings, mollled textured bed (4166 m
to 42.50 m} and thin, laminar {extured
beds. Top of Unit 1 marked by shale
parting from 40.12 m to 40,13 m.
Distinet, light greenish grey, fing grained
slliceous, lithodastic doloslone beds
occur at 40,95 m to 41.46 m and 45.25
m fo 45.50 m. Top of upper green bed
marked by shaly limestone from 40.85
m o 40,95 m. Distinct white, soft marl
layer occur at base of upper green bed
al 41.48 m. Reddish brown, lhin shaly
dalostone bed at 45,50 m to 45,52 m,
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MISS _ROCK 041120800-RCK-GEOMW.GPJ GLDR CAN.GDT 12/8/06 JDR

PROJECT. 04-1120-800
LOCATION: N 4938298.2 ;E 651523.4
INCLINATION: -90* AZIMUTH: —

RECORD OF BOREHOLE: MW-3

DRILLING DATE: Sep. 27, 2004
DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Marathon Diilling Ltd.

SHEET 9 OF 12
DATUM: GEODETIC

DEPTH SCALE
METRES

DRILLING RECORD
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— CONTINUED FROM FREVIOUS PAGE —

(8) (A

Gull River Formalion
2926 mio 46.20m

Unit 4 29.26 mto 32,62 m:

Fresh, light ereamy grey to whilish grey,
very fine grained, thinly to thickly
bedded, lilhographic limestona with
occasional disseminated medium
grained calcie crystals, occasional
stylaliles, and moltied textured bed at
{op of unit bebveen 29.26 mand 29.34
m with black argillaceous bedding
parting at 31.26 m.

Unit3 32,62 m1036.25m

Fresh, light grey, fine grained, thinly 1o
thickly bedded dolamilic limestone to
dolostene with argilaceaus bedding
partings and motiled texlured beds
(32,80 m 10 33.39 m, 33,56 m to 34.24
m and 34.50 m to 36,10 m}. Open, 3
cm thick shaly bedding parting at top of
unit. Distinct, light greenish gray, fine
gralned, siliceous dofostona beds at
32.85 m 10 32.80 m and 36,10 m 1o
36.25 m with green lithoelastic bed from
33.39 m lo 33,56 m and argillaceous
laminar textured dolomitic fimeslane
from 34.24 m to 34.50 m.

Unit2 36.25m (o 40,12 m

Fresh, light creamy grey, very fine
gralned, medium to thickly beddad,
lithographic limestone with occaslonal
stylolite, moltled textured beds {(37.90 m
1038.25 m and 39,03 m {0 39,80 m) and
argillaceous bedding partings, Slumped
bedding structure at top 10'¢m of unit.

Unit1 40.12mto 46.20 m

Frash, light grey, fine grained, thinly to
thickly bedded dolomilic limestana and
dolostone with occasiona! disseminated
medium grained calcite cystals and
a1gitlaceous o black shaly bedding
partings, mottled textured bed (41.66 m
{0 42.50 m) and thin, laminar textured
beds. Top of Unit 1 marked by shale
parting from 40,52 m (o 40,13 m.
Distinct, light greenish grey, fine grained
sificeous, lithecdiastic dolostene beds
occur at 40.95 m to 41.46 m and 45.25 -
m lo 45,50 m. Top of upper green bed
marked by shaly limestone from 40,85
m {0 40.95 m, Distinct white, soft mad
Iayer accur at base of upper green bed
al41.46 m, Reddish brown, thin shaly
dolostone bed at 45.50 m 1o 45,52 m.

2%

30

CONTINUED NEXT PAGE

i

Bentonite Seal

Sand SEile

A well constructed
with 32emm

diameler schedule
40 PVC flush
treaded pipe and
No. 10 slotled
sereeq.

»

I A i M R L e Ay DY %
N

X

%

DEPTH SCALE
1:25

FAssociates

LOGGED: MK
CHECKED: kan000052




PROJECT: 04-1120800 RECORD OF BOREHOLE: MW-3 SHEET 10 OF 12

LOCATION: N 4938298.2 ;E 651523.4 DRILLING DATE: Sep. 27,2004 DATUM: GEQDETIC
DRILL RIG: Lengeyear 38
DRILLING CONTRAGTOR: Marathon Drilling Ltd.

INCLINATION: -90° AZIMUTH: —

MISS_ROCK 041120800-RCK-GEOMW.GPJ GLDR CAN.GDT 12/8/06 JDR

=) o |of=] FRFXFRACTUREF-FALLT SMEMOOTH  FLFLEXURED  BC-BROKEN CORE
5 2 5 5 CLCLEAVAGE  JJOINT - R.ROUGH UE-UNEVEN MB-MECH. BREAK .
g wl2 = & |2 _glu} sHsHear PPOUSHED  ST-STEFPED  WWAVY 8-BEDOING 325 NOTES
| e DESCRIPTION 9 | ELEv. zRe E ] VIGVERY SSUCKENSIDED PLPLANAR  G-CURVED E3= WATER LEVELS
EE o 2 |oerTH{S |3 recovery [ o - T rrac. DISCONTINUNTY DATA HYDRAULIC §EE INSTRUMENTATION
=13 2|l m |8 |5 mm % | JNOEX |"onwers coppuern |k =2
B = & F conEs | corex PER 03 |corfans TYPE AND SURFACE Comiec,
g & |2 |ss9z|seve|snen|oson |onex| o0t |BBRER .., MW-3
P — CONTINUED FROM PREVIOUS PAGE —| | B}
Gull River Formation =
2925 mip 46.20m =i
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detailed description) =
=
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= with 32mm %
] diameler schedula |3
= tireadsd pipe and
4 redded pipe an
EE: N No. 10 slnltgd I
EEE SCreen,
=
=i
re=a
=
“ =
]
2]
raard 20159’
Shadow Lake Formalion 4620 TER
46.20 m to 54.90 m
From 4620 m to 45.68 m: Fresh, light
to dark greenish grey, fine to mediem
grained, fainlly to moderately porous,
thinly to medium bedded, quartz
sandstone with slitstone partings,
Greenish grey sandy sillstone beds with
green shale lithoclasts at 46.20 m to
46.70 mm. Transitianal lower conlact.
From 45.68 m to 52.52 m: Fresh, 12
4 medium to dark graenlsh grey, slake
susceplible shale and shaly siltstana
wilh dark reddish brown shale belween
51.75 m and 51.98 m and Interbedded
dark reddish brown and green shale to
52.25 m. Transitional lower conlact.
From 52.25 m lo 54.80 m: Fresh, fight
green to dark reddish brown, fine to
caarse grained, fainly porous, thinly to
medium bedded sandstone comprised
of angular clasts of feldspar crystals and
quartz. Sharp basal contact. 1
48
4]
Beantonite Seal
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ET]
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MISS_ROCK 041120800-RCK-GEOMW.GPJ GLDR CAN.GDT 12/8/06 JDR

PRCJECT: 04-1120-300
LOCATION: N 45382982 ;E 651523.4

RECORD OF BOREHOLE: MWw-3

DRILLING DATE: Sep. 27, 2004
DRILL RIG: Longayear 38

SHEET 11 OF 12
DATUM: GEQDETIC

INCLINATION:; -o0" AZIMUTH; - .
ORILLING CONTRACTOR: Marathon Drilling Ltd,
o w |o]Z] FREXFRACTUREF-FAULT SM-SMOOTH  FLFLEXURED  BG-BROKEN CORE :
w E 2 5 S| cLeLEAvAGE  JuOINT R-ROUGH UEUNEVEN  MB-MECH BREAK
B0 | Q ] o |5 I3[ snstEar PPOUSHED  SL.STEPPED  W-WAWY B-2EDOING F NOTES
oy | DESCRIPTION g ELEV. | = 231%] vnvEN S-SUCKENSIDED PLPLAMAR C-CURVED 9= WATER LEVELS
EE| ¢ 9 |oerm| S 5E RECOVERY FRACT. DISCONTINUITY DATA HrorauLe | 3 S8| nsTRUMENTATION
= | 5 2 & =7 RQD. CONDUCTIVITY
b} = =| F| gora | soun | T | WOEX Iy pridbdhl =14
a = 5 5 |5 | cones | corex PER D03 |eone axy TYRE/ANDSURFACE | , K ems 2
a > | T |29z |2a9r|29%8 |aoan )| agg] CESCRPT 22oe |, .. MW-3
— CONTINUED FROM PREVIOUS PAGE — | & ()
1 -1 O 5
Shadow Lake Formalion s
46.20 m to 54.90 m st
From 46.20 m 10 49,68 m: Frash, light By
to dark greenish grey, fine o medium
gralned, fainlly to moderately porous,
thinly to medium bedded, quartz 34
sandstone with sillslone partings.
Greenish grey sandy silistone beds wilh
green shale lithoclas!s at 46.20 mto
48.70 mm, Transitlonal lower contact,
From 49.68 m to 52,52 m: Fresh, ||
medium to dark greenish grey, slake
susceptible shale and shaly sllistone
wilh dark reddish hrown shale between
= 51 51,75 m and 51,98 m and Interbedded
dark reddish brown and green shale to
52.25 m. Transitional lower contact,
From 52.25 m fo 54.90 m: Fresh, light i
green to dark reddish brown, fina to B =
coarse grained, faintly porous, thinly to % £
medium bedded sandstene comprised Eeis
of angular clasts of faldspar crystals and Eea
quartz. Shasp basal contact. 35
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PROJECT: 04-1120-800 .. RECORD OF.BOREHOLE: MW-3 SHEET 12 OF 12
LOCATION: N 4836282 iE 6515234 DRILLING DATE: Sep. 27, 2004 DATUM: GEODETIC

INCLINATION: -0 AZIMUTH; — DRILL RIG: Longeyear3s8 _
DBIL!.ING CONTRACTOR: Marathon Drilling Ltd.

FRFX-FRACTUREF-FAULT SM-SMOOTH FLFLEXURED  BC-BROKEN CORE

MISS_ROCK 041120800-RCK-GEOMW.GPJ GLDR_CAN.GDT 12/8/06 JDR

o =
w = 8 £ (35| cLclEavace  svomT R-ROUEH UE-UNEVEN  MB-MECH BREAK
Zn o ] g |5 _{g3] sHsueEar PPOUSHED  ST.STEPFED  W.WAVY B-BECOING 435 NOTES
Y| = DESCRIPTION g |BEv. | = @&z vvvem S-SLICKENSIDED PL-PLANAR C-CURVED ggé WATER LEVELS
EE g 2 |oerm| 3 55 recoveRy | - Temacr. DISCONTINUITY DATA SEH!  INSTRUMENTATION
&= | 3 Z| e |18 | 5o [ sowm | % | NDEX [omury ap2
o 2 & & | 5| corew | corew| T 1PERD3|coreaks m&%ﬁg{:\ﬁ )
g il I FEYE FECE] PELT EET T . MW-3
- — CONTINUED FROM PREVIOUS PAGE — | | B 2]
Precambrian Basement -
5490 mio 5841 m =¥r
= ar
From 54.50 m o 55.70 m: Highly
weathered, fractured, dark reddish
brovm, | | |
chlarite-feldspar-armphibele-gnelss.
Frem 55,70 mio 57.20 m: Fainlly to
moderately weathered, dark grey,
medium grained, strongly foliated,
quartz-feldspar-amphibole gneiss with  |*-
maderately lo highly weathered sectionsE
between 55,90 m and 56.10 m, 56.50 m [
and 56.70 m, and 57.00 m and 57,20 m, fz==
56 From 57.20 mio 58.41 m: Fresh, dark E-==
grey, foliated, quartz-feldspar-amphibole F=:
gneiss. E 3%
B
i)
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PROJECT: 04-1120-800 RECORD OF BOREHOLE: MW-4 SHEET 1 OF 8
LOCATION: N 4939830.4 ;E 650784.6 DRILLING DATE: Sep. 27, 2004 DATUM: GECDETIC
INCLINATION: -90°  AZIMUTH; — DRILL RIG: Longeyear 38 -
DRILLING CONTRACTOR: Marathen Driling Lid, P
[=] ur =] FRIFX-FRACTUREF-FAULT SM-SMO0TH FLFLEXURED  BC-BROKEN CORE LJ
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gm 8 = & = E SH-SHEAR P-POLIEHED  ST-STEFPED  WAWAVY B-BEDDING 3 Q7 NOTES
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PROJECT: 04-1120-8C0 RECORD OF BOREHOLE: MW-4 SHEET 2 OF 8

LOCATION: N 493328304 ;E 650784.6 . -DRILLING DATE: Sep. 27, 2004 DATUM: GEODETIC
DRILL RIG: Longeyear38

INCLINATION: -80* AZIMUTH: —
i DRILLING CONTRACTOR: Marathon Drilling Lid.

o o afz | FRFXFRAGTUREF-FATLT EMSMOOTH - FLTLEXURED  BC-GROKEN CORE|
w bl g % 5| CLCLEAVAGE ~ JuQINT R-ROUGH UEUNEVEN  ME-MECH BREAK
gm 2 o g 5 _|cfE]| srserr PPOUSHED  ST-STEFFED  W-WAVY B-BEDOING 428 NOTES
o | @ DESCRIPTION O | eLev. | 2 (25| %% waem 5. SUCKENSIDED PLPLANAR __ C-CURVED E3%!  warerLEVELS
zh| g S loerm é 55 _RecoveRy | o Femacr. | Discownnumyoata [ svoramic 5§§ INSTRUMENTATICN
E¥| 2 E 0 | nnsx g
a é ?‘, (m) = Blooms) | * reros|@Reid Tvee v sumrace ,K-%W,;ﬂg_, az=

S - | @ |sgen|sgen|saeniacea| neg| RPN Joeoe .. MW-4

— CONTINUED FROM PREVIOUS PAGE — HIT ®) @

Bobcaygeon Fermalion
335mio 1548 m

Fresh, medium brownish grey to
medium grey, fine gralned micriic to
medium grained crystalline calcarenitic,
thinly te thickly bedded, interbedded
argillaceous limestona to calcarenitic
limestone with argillaceous shaly
bedding parings.

From 3.35 m to 4.70 m: Fresh, medium
brown, medium grained crystalfine,
faintly petroliferous, medium to thickly
bedded calcarenite limestone.

From 4.70 m to 6.74 m: Fresh, meditm
brownish grey, fine to medium gralned,
thinly to medium bedded, nodular,
argillaceous, micritic to calcarenitic
limestone.

From 6.74 m to 7.68 m: Fresh, medium
brownish grey, fine grained, thinly
bedded, nodular, argillaceous, micrilic
limestone with numerous dark grey to
black argillaceous to shaly bedding
partings up to 1 cm thick.

From 7.68 m 1o 12.65 m: Frash, light to
medium brownish grey, fine grained,
thinly to medium bedded, nodular,
arglifaceaus, micritic imestone with
argiltaceous shaly pariings Interbedded
with occasional brownish grey, fine to
medium grained, aryslalline thinly to
medium beds of fossiliferaus, bioclastic
{crineid, coral} calcarenitic limestone.
Very Lhin, lithoclastic limestene bed from
5.30 m 10 9.40 m. Coral or
slromaloporeid fossil layerat 11.25m 1o
1130 m

From 12.65 mto 1548 m: Fresh, light
grey to creamy light grey, very fine
grained, thinly o medium bedded,
Iilhographic limeslone with disseminated
medium grained calcite crystals
interbedded with light brownish grey,

L g fine grained, thinly to medium bedded,
nedular, argillaceous, micritic limestene.
B Soft, light grey shale parting between
14.25 m and 14.30 m. Transilional lower
contact.

1t +r 1 rr[rrrrror eyt
~ @ n
. |
1
¥
P T T T e T I T T

CONTINUED NEXT PAGE

g £ LOGGED: MK
DEPTH SCALE GOld?.r
1:25 Associates CHECKED: KAMganoz

5S_ROCK 041120800-RCK-GEOMW.GPJ GLDR_CAN.GDT 12/B/08 JDR

=




PROJECT: 04-1120-800 RECORD OF BOREHOLE: MW-4 SHEET 3 OF 8

LOCATION: N 4939830.4 ;E 650784.6 DRILLING DATE: Sep. 27, 2004 . DATUM. GEQDETIC

INCLINATION: -S0° AZIMUTH: — BRILL RIG: Longeyear 38
DRILLING CONTRAGTOR: Marathon Drilling L,

FRIFX-FRACTUREF-FALULT SM-SMOOTH FL-FLEXURED  BC-BROKEN CORE] 1 a
CL-CLEAVAGE  JJOINT R-ROUGH UE-UNEVEN MB-MECH. BREAK L
SH-SHEAR P-POLISHED ST-STEPPED Wawavy B-BEDDING
VN-VEIN S-SLICKENSIDED PL-PLANAR C-CURVED

RECOVERY |~ Tmact. DISCONTINUITY DATA HYDRAILC
S INDEX CONDI VITY
conew | g | * |rEros |2 rver anp sumrace | - K cviee

w T
s2ee|2s9n)asvnuoon|aggr] CCFTON [ Bo BB [ Mw-4
| ®) ")

NOTES
WATER LEVELS
INSTRUMENTATION

% RETURN

ELEV.

DEPTH
(m)

DESCRIPTION

'm/min

RUN No.
DIAMETRAL
POINT LOAD
INDEX (MPa)

“ PENETRATION RATE

DEPTH SCALE
SYMBOLIC LOG

METRES
DRILUING RECORD

FLUSH

— CONTINUED FROM FREVIDUS PAGE —

Bobeaygeon Formalion
- 335mlo 1548 m

Fresh, medium brownish arey to

. medium grey, fine grained micritic to
medium grained crystalline calcarenitic,
o thinly lo thickly bedded, interbedded
argillaceous limestone to calcarenitic
limestone with argilaceous shaly

- bedding parings. ¢

B From 3,35 m to 4.70 m: Fresh, medium
brown, medium grained crystalline,
fainlly petroliferous, medium to thickly

| bedded calcarenile limestone.

— From 4.70 m 1o 6,74 m: Fresh, medium
browmish grey, fine to medium grained,
thinly to medium bedded, nodufar,

B argitlaceous, micritle to calearenitic
limestene.

From 8.74 m to 7.68 m: Frash, medium
brownish grey, fine grained, thinly

R bedded, nadular, argillaceous, micritic
limestone with numerous dark grey to

- black argiffaceous to shaly bedding
paitings up to 1 cm thick.

L From 7.68 m lo 12.65 m: Fresh, light to
medium brownish grey, fine grained,

- thinly to medium bedded, nodular, 10
argillaceous, micritic limestane with
argillaceous shaly parings inlerbedded
_ with occasional brownish arey, fine to
meditm grained, crystaline thinly to

= medium beds of fossllifercus, bisdastic
(crinold, coral) calcarenitic limestane,

Very thin, lithodastic limestane bed from
2 9,30 m fo 9.40 m. Coral or
stromatoporold fossil layerat 1,25 m to
B 1130 m.
[~ From 12,65 m o 15.48 m: Fresh, light

- grey fo creamy light grey, very fine
greined, thinly to medium bedded,

= lithographic limestene with disserminated
medium grained calcite crystals
interbedded with light brownish grey,
— fine grained, thinly to medium beddad,
nodular, argillaceous, micritic limestone,
B Soft, light grey shale parling between
14.25 m and 14.30 m. Transitional lower
contact.

1

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800 RECORD OF BOREHOLE: MW-4 SHEET 4 OF 8

LOCATION: N 4939830.4 ;€ 650784.6 DRILLING DATE: Sep. 27, 2004 DATUM: GEODETIC
DRILL RIG; Longeyear38

(NCLINATION: -%0 AZMUTH: — DRILLING CONTRACTOR: Marathen Drilling Lid.

FRAKFRACTUREF FADLT SMSHDOTH  FLFLEXURED  BCBROHENCORE

CLCLEAVAGE  J-JOINT RROUGH  UCUNEVEN  MO-MEGH BREAK

SH-SHEAR P-POLISHED ST-STEPPED WAYAVY B-BEDDING

e 5.SUCKENSIDED PLPLANAR ___ C-CURVED
RECOVERY FRAGT. | DISCONTINUITY DATA

rap. | FRACT.
omt } S0 | % |pER0A |oaRt it TIRE A SuRFACE
8298 3337|2898 | nong | asg| PESCRTTON

NOTES
WATER LEVELS
INSTRUMENTATION

ELEV,
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DESCRIPTION
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TR

SYMBOLIC LOG
RUN No.
PENETRATION RATE
DIAMETRAL
POINT LOAD
INDEX {(MPa)

LEPTH SCALE
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DRILLING RECORD

FLUSH

MW-4
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— CONTINUED FROM FREVIOUS PAGE — (B} (A

22193

15.4?'

Gull River Formation
1548 mt0 3232 m

Unit 4 15,48 m o 19.10m:

Fresh, fight creamy grey to whilish grey,
very fine grained, thinly to thickly
bedded, lithagraphic limestone with

j— 16 occasianal disseminated medium
grained calcite crystals, mottled textured
beds, laminar beds and argiilaceous
bedding parings. From 15.70 m to
15.72 m, slaking shale parting.

Unit3 19.10mio 23.10m

Fresh, light grey, fine grained, thinty fo
thickly bedded delomitic imestene lo
delostone with argillaceous bedding
partings and motiled textured beds
(19.82 m 1o 20.30 m and 21.00 m to
22,25 m). Shaly argillaceous limestana
bedding parting at top of unit from 19.10
L. | mto 19,15 m. Distinct, ight greenlish
grey, fine grained, siliceous dolostone
— 7 bad at 19.15 m ta 19.37 m. Soft, white
marl [ayer between 19.78 m and 19.82
m at depth where dillers reported
cavity. Sharp conlact with Unit 2.

Unit2 23.10 m to 27.08 m

Fresh, kght creamy grey, very fine
grained, medium \o thickly beddad,
[ithagraphie limestone with occasional
stylalite, mottied textured beds (24.30 m
to24.65mand 25.75 mto 26.08 m)
and argillaceous bedding parnings,
Sharp contact with Unit 1.

Unit1 2708 mto32.32m

Fresh, light grey lo light tan grey, fine
grained, thinly to Lhickly bedded
dolornitic limestone and dolostone with
occasional disseminated medium
grained calcite crystals, argillaceous
bedding partings, maltied textured beds
{27.73 m to 28.57 m and 23 80 mio
29.25 my and thin, laminar lexdured
beds. Dark grey, staking shale from
27.08 m to 2713 m. Silty to sandy
lithoclastic dolostone at 27.13 m to
[=p= | 27.27 m. Distinct, light greenish grey,
fine grained siliceaus, lithoclastic
dolastone bed occurs at 27.27 m o
27.73 m, Weaihered shale parting at
2925 m. Reddish brown, thin shaly

- 12 dolostone beds al 30.40 m to 30.45m
with disseminated pyrite and 31.75 m to
3780 m.

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800 RECORD OF BOREHOLE: MW-4 SHEET 5 OF 8

LOCATION: N 4539830.4 ;E 650784.6 DRILLING DATE: Sep. 27, 2004 DATUM: GEQDETIC

INCLINATION: -90°  AZIMUTH: — DRILL RIG: Longeyear 38 _
DRILLING CONTRACTOR: Marathon Diiling Lid.

S)eLeleavace  soNT R-ROUGH UE-UNEVEN  MB-MECH EREAK
Ul SH-SHEAR PPOLISHED  ST-STEPPED  WAWAVY B-BEDDING
VNVEIN S-SLICKENSIDED PL-PLANAR CCURVED

RECOVERY DISCONTINUITY DATA HYDRAULIC
TotaL | soup R'%D' l-‘lmg C3Pwil CONDUCTRTY
corex | corex FER 03 |cane Axid w%%mn%mmcs - ";,mﬁm%
s3ve|2s9n 23892 | ora ] nes SCRETON | oo & ; MW-4

NOTES
WATER LEVELS
INSTRUMENTATION

FRFX-FRACTUREF-FAULT SK-SMOOTH FLFLEXURED BC-BROKEN CORE
=
o
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DEPTH
{m}

DESCRIPTION

DEPTH SCALE
METRES
DIAMETRAL
POINT LOAD
INDEX {MPn}

SYMBOLIC LOG

DRILLING RECORD
RUN No
PENETRATION RATE
m/min;

FLUSH

= CONTINUED FROM PREVIOUS PAGE — 8) A}

Gull River Fermation
1548 mio 32.32m

Unit4 1548 mio 19,90 m:

AN

Fresh, light creamy grey to whitish grey,
very fine grained, lhinly to thickly
badded, lithegraphic limeslone with
occaslonal disseminated medium
grained calcite crystals, motlled texiured
beds, laminar beds and argillaceous
bedding partings. From 15.70 mto
15,72 m, slaking shale parting.

TR
{
1

Unit3 19.10mto23.10m

— 21 Fresh, light grey, fine grained, thinly to
thickly bedded dolomitic limestone to
dolostane with argillaceous bedding
partings and motifed textured beds
(19.82 m 10 20,30 mand 21,00 mto
2225 m). Shaly argiflaceous limestone
bedding pariing at top of unit from 19.10
mfo 19.15m, Distinct, light greenish
grey, fine grained, siliceous dolostone
bed at 18,15 m to 19.37 m. Soft, while
marl layer hetween 19,78 m and 19.82
m at depth where drillers reported
cavity. Sharp conlact with Unit 2,

Unit2 23.10m10 27.08 m

NN R R R R R R R R R R R R R R R T L

Fresh, light creamy grey, very fine
grained, medium {o thickly bedded,
lithographlc limestone wilh oceasicnal
stylolite, mottled lextured beds (24,30 m
to 24,65 m and 25,75 m 1o 26,03 m)
and argillacevus bedding partings.
Sharp contact with Unit 1,

Unit1 27.08m lo 3‘2.32 m

L R R R R R L R R R R L Abk,

Frash, light grey to light tan gray, fine
grained, thinly to thickly bedded
dolomitic limestane and dofostone with
occasional disseminated medium
grained calcile eryslals, argillaceous
bedding partings, mattied textured beds
(2773 m to 28.57 mand 28.80 m1a
_— 29.25 m) and thin, laminar textured
beds. Dark grey, slaking shale from
27.08 m 1o 27,13 m. Silty to sandy
lithodlastic dolostone at 27.13 m fo
27.27 m. Dislinet, light greenish grey,
fine grained siliceous, lithoclastic
dolostene bed occurs at 27.27 m o
27.73 m, Weathered shale parting at
29.25 m. Reddish brown, thin shaly
doleslone beds a1 30.40 m {0 30.45m
with disserninated pyrite and 31.75 m 1o
37.80m.

— 24
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PROJECT: 04-1120-800 . RECORD OF'BOREHOLE: MW-4 GHEET 6 OF 8

LOCATION: N 4539830.4 ;E 650784.6 DRILLING DATE: Sep. 27,2004 DATUM: GEODEMC

INCLINATION: -90°  AZIMUTH: — DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Maralhon Diifing Ltd.

FRIFX FRACTUREFFAULT SMSMOOTH  FLFLEXURED  BC-BROKEN CORE
CLCLEAVAGE  JJOINT R-ROUGH UEUNEVEN  MB.MECH BREAK
SHSHEAR PPOLISHED  ST-STEPPED  W-WAVY B-BEDDING
VIRVEIN SSUCKENSDED PLPLANAR _ C-CURVED

RECOVERY FRACT. |  * DISCONTINUITY DATA HYDRALLIC
RQ.D. | \unpy CONDUCTIVITY

TOTAL %

CORES

NOTES
WATER LEVELS
INSTRUMENTATION

ELEV.

DEPTH
(m)

S RerORN

DESCRIPTION

DIAMETRAL
POINT LOAD
INDEX (MPa)

e PER O |Sneis] TvPE D suRFacE | Kemaee

SYMBOLIC LOG

RUN Neo
PENETRATION RATE
m/min

DEPTH SCALE
METRES
DRILLING RECORD

FLUSH

MW-4

AZIR | B9 $Rln22

2
]

DESCRIPTION 5585
B8R - = -

= CONTINUED FROM PREVIQUS PAGE — (8) (A}

Gull River Formation
1548 mto 3232 m

Unit4 1548 mto19.10m:

1
']

Frash, light creamy gray to whitish gray,
very fine grained, thinly to thickly
bedded, lithographiclimestone with
occasional disseminated medium
grained caldile arystals, motlled textured
beds, laminar beds and argillaceous
bedding partings. From 15,70 mto
15.72 m, slaking shale parting.

19

Unit3 19.10mto 23.10m

- 26 Frash, light grey, fine grained, thinly to
thickly bedded dolomilic limestone to
dolastone with argiflacecus bedding
pariings and motlled textured beds
{19.82 m t0 20.30 mand 21.00 mto
2225 m). Shaly argillaceous limestone
bedding parting at tep of unit from 19.10
mlo 19.15 m, Distinet, fight greenish
grey, fine grained, silicecus dolostone
bed at 19,15 m to 19,37 m. Soft, white
mar layer between 19.78 m and 19.82
m at depth where drillers reported
cavity, Sharp conlact with Unit 2.

Unit2 23.10mto 27.08 m

Fresh, light creamy grey, very fine

= 7 grained, medium lo thickly bedded,
lithagraphic fimestone wilh occasional
stylolile, mottied lexiured beds (24.30 m
lo2465mand 2575 mto 26.08 m)
and argillaceous bedding partings.
Sharp contact wilh Unit 1.

Unit1 27.08 Mo 32.32m

Fresh, light grey to light tan grey, fine
grained, thinty to hickly bedded
dolamilic limestene and dalostone with
occasional disseminated medium
grained calcile crystals, argillacecus
bedding pariings, mellled lextured beds
(27.73 m to 28,57 mand 28.80 m to
—_—" 28.25 m} and thin, laminar textured
beds. Dark grey, slaking shale from
27.08 m to 27.13 m. Silty to sandy
lithoclastic dolostone at 27.13 mto
27.27 m. Distinct, light greenish grey,
fine grained sllicequs, lilhoclastic
dolestene bed oocurs at 27.27 m o
27.73 m, Weathered shale parling at
29.25 m. Reddish brown, thin shaly
dolostone beds at 30.40 m 1o 3045 m
with disseminated pyrile and 31.75 m to
37.80m.

21

CONTINUED NEXT PAGE
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PROJECT: 0D4-1120-800 RECORD OF BOREHOLE: MwW-4 SHEET 7 OF 8

MISS_ROCK 041120800-RCK-GEOMW.GPJ GLDR_CAN.GDT 12/8/08 JDR

LOCATION: N 4939330.4 ;E 650784.6 DRILLING DATE: Sep. 27, 2004 DATUM: GEODETIC
DRILL RIG: Langeyear 38
INCLINATION: -90* AZIMUTH: —
DRILLING CONTRACTOR: Marathon Drilling Lid.
o ' |e]Z] FRIFX-FRACTUREF-FAULY SMSMOOTH ~ FLFLEXURED  BC-BROKEN CORE g
w z g 5 5 cL-CLEAVAGE  JJOINT RROUGH UE-UNEVEN  MB-MECH. BREAK
Zm | @ o & [= Q SH-SHEAR PPOLISHED  ST-STEPPED  WAWAVY B-BEDDING 3 9= NOTES
Q| DESCRIPTION 9 |EEV. | = O E| Y] wnvein SSUCKENSIDED PL-PLANAR C-CURVED & g9z WATER LEVELS
EE ] 2 |oepTH é gg mecovery [ Traact. DISCONTINUITY DATA cg;gg% g‘gg INSTRUMENTATION
i (3 5 m % T JEN R P T [Rpm— g
= (7] w3 DESCRIPTION 25%L%%
a € |2asalesgsnlagen|.onal  nes ggge|.. MW-4
5 — CONTINUED FROM PREVIOUS PAGE — ' (B} A
Gull River Fermation 5
B 1548 mio 3232 m 7
(See previous page for detailed |
B description)
[ 22 J
5 J
b 31 —
. £ = i
- 22
R = 205,09 E
Shadow Lake Formaticn 3232‘
B 3222 m10 3553 m T
i From 32.32 m to 35,15 m; Fresh, fight ¥
- to dark greenish grey, fine grained, = 3 -
Lhinly interbedded, siltstane, shale and ’ ;’
- minor sandstone. i ]
i From 35,15 m to 35.53 m; Frash, dark i ]
- greenish gray, slake susceplible shale, e E
L 3 : : g _
B 5 : g 1
B w g N
- : 5 J
2 g‘ J
B 2 L
| - 1
f: £
- 24 é —
3 g 4
L s = -
i - ]
3
R S N
5 25 b J
2 5 ,
3
B | : . ,
B g2 & 25
R mEiEies
A I Il A a A 10N ARARE | I L Ny RN A
CONTINUED NEXT PAGE
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PROJECT: 04-1120-800

LOCATION: N4939830.4 ;E 650784.6
INCLINATION: -30° AZIMUTH: —

RECORD OF BOREHOLE: MW-4

DRILLING DATE: Sep. 27,2004
DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Marathon Drilling Lid.

SHEET 8 OF 8
DATUM: GEODETIC

o " FRIFX-FRACTUREF-FAULT- SM-SMOOTH  FL-FLEXURED
1y z 3 5 S| CLCLEAVAGE  JOINT R-ROUGH UE-UNEVEN _
Zin o a oy E SH-SHEAR PPOLSHED  ST-STEPPED  WWAVY 59&- NOTES
o & DESCRIPTION 9 | EEv. | = G 5} | vevEm 5-SLICKENSIDED PLPLANAR C-CURVED & 93 WATER LEVELS
Tk 2 9 |DEPTH = RECOVERY | oo |Fract. DISCONTINUITY DATA §E—§ INSTRUMENTATION
e = Elm |®lE [z om [som | % | AP [orwa 82z
a 2 & Z | 3| corew | corE% PERO3 |cBrd i} TYREAND SURFACE
a - | @ |2g9a|sser|sevn|umea] a2 oy MW-4
a5 — CONTINUED FROM PREVIOUS PAGE ~| ) 1]
Shadow Lake Formation
3232mto35.53m 7]
From 32.32 m o 35.15 m: Fresh, light T
to dark greenish grey, fine grained, 2 i
thinly inlerbedded, silistone, shale and
minor sandstone. -
From 35,15 m to 35.53 m: Fresh, dark zg;g K
\areenish arey, slake susceplible shale./ B
END OF DRILLHOL'@
36 —
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BAR GEOPHYSICAL 041120800-RCK-GEQ.GPJ GAL-CANADAGDT 12/8/06 JOR

PROJECT: 04-1120-800
LOCATION: MN4939121.7 |E 651592.4

GEOPHYSICAL LOG OF: MW-1

DRILLING DATE: Aug. 11-12, 2004
. DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Marathon Drilling Ltd.

SHEET 1 OF 12
DATUM: GEODETIC

DEPTH SCALE

METRES

DRILLING RECORD

DESCRIPTION

ELEV,

GEQPHYSICAL RECORD

DEPTH
(m)

SYMBOLIC LOG

GAMMA {cps) CONDUCTIVITY {m&5/m})
25 S0 ¥5 100 40 B0 120 160
] 1 1

PIEZOMETER
OR
STANDPIPE
INSTALLATION

MW-1

GROUND SURFACE

.65

Topsoil

.60
.55/

Vemulam Formation
0.1mio150m

Fresh, faintly to mederately wealhered
on bedding partings, tan grey to
mediurn grey, very fine to fine gralned,
thinly bedded, micritic, nodular,
argillaceous limeslone, Seguence
contains dark grey to black shaly
bedding pariings, circular 2 mmio &
mm burrow casts and eccasional thinfy
to medium bedded, brownish grey, fine
to medium crystalline, fossiliferous
(crinolds, corals, pelecypods)
calcarenite beds and minar, very thin,
lithoclastic calcarenite beds associated
wilh rip up dlasts.

Rack core is weathered and broken up
from 0.1 m to 1.3 mwith iren oxide
staining on foint and bedding surfaces
exiending to 0.2 m depth.

Broken wealhered core occurs again at
3.40mio 3.50m.

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800 GEOPHYSICAL LOG OF: MW-1 SHEET 2 OF 12

LOCATION: N 4939121.7 ;E 651592.4 DRILLING DATE: Aug. 11-12, 2004 DATUM: GEODETIC
DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Marathon Drilling Lid.

O
GEOPHYSICAL RECORD PIEZOMETER
ELEV. OR

DEPTH
{m)

DESCRIFTION

STANDPIPE
GAMMA {cps) CONDUCTMTY (mS/m) INSTALLATION

5 50 100 40 20 120 160
2 A y " MWW-1

1 L 1 L]

DEPTH SCALE
METRES
ORILLING RECORD
SYMBOLIC LOG

~— CONTINUED FROM PREVIOUS PAGE —,

Verulam Fonmalion
- D.imio150m

P
Oplgd

Fresh, fainlly to moderalely weathered
| on bedding partings, tan grey lo
medium grey, very fine lo fine grained,
= thinly bedded, micritlc, nodular,
argillaceous fimestone. Sequence

¥ contalns dark grey 1o black shaly
bedding partings, circular 2 mm'to &
mm burrow casts and occastonal thinly
- to medium bedded, brownish grey, fine
te medium crystalling, fossiliferous
(crinolds, corals, pelecypods)

B calcarenite beds and minar, very thin,
lilheclastic calearenite beds associated
l— 8 with rip up clasts.
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[ Rack core Is weathered and broken up
from 0.1 m to 1.3 m with iron oxide
sialning on joint and bedding surfaces
- extending to 0.2 m deplh,

uuuuuuuuuu
Jnflg0gl

¥ Broken wealhered care occurs agaln at
340 mto 3.50 m.

GUIEIMIRTNRTRgUTR TN
e

T
n%afnl

i

Benlonite Seal

unuuunuuuuuuuuun
0 2p0nlnDalp gty

P e
Dol g2 dn0nln 05 0n0ndnl oty

i
n

TR
odnlg0g

T
i

TR
n%olodndg!

u“
oln

(EguTuIRD8Ts
Lp0gEndnt

g0

[=1

I

— W —pP——— e o —_————

CONTINUED NEXT PAGE

BAR_GEOQFHYSICAL 041120800-RCK-GEC.GPJ GAL-CANADA.GDT 12/8/106 JOR

DEPTH SCALE LOGGED: MK
1:25 - %&%t@s CHECKED: kay 000066




PROJECT: 04-1120-800

LOCATION: N4939121.7 [E 651592.4

GEOPHYSICAL LOG OF: Mw-1

DRILLING DATE: Aug. 11-12, 2004

DRILL RIG: Lengeyearas

DRILLING CONTRACTOR: Marathon Drilling Lid.

SHEET 3 OF 12
DATUM: GEODETIC

Q
[
4.18 3 GEOPHYSICAL RECORD PIEZOMETER
3 | & o leev OR
:E o DESCRIPTION 3 {oerm STANDPIPE
Ez e a Pl GAMMA (cps) COMDUCTVITY (mS/m) INSTALLATION
i = =
[ 0 25 0 ac 120 160
8 Al W A MW-1
— CONTINUED FROM PREVIOUS PAGE |
j—- 10 -
Verulam Formation
0imto150m
Fresh, fainlly to moderalely weathered
cn bedding partings, tan grey to
medium grey, very fine to fine grained,
thinly bedded, micritic, nodular,
argillaceous limesione. Sequence
conlains dark grey to black shaly
bedding partings, circutar 2 mm'to 6
mm burrow casts and occasional thinky
1o medium hedded, brewmish grey, fine
{o medium crystalline, fossiliferous
{crinoids, corals, pelecypods)
calcarenite beds and minor, very thin,
fithodastic calcarenite beds associaled
- 11 with rip up clasts,
Rock core is weathered and breken up
from 0.1 m to 1.3 m with iron oxide
staining on [oint and bedding surfaces
extending to 0.2 m depth,
Broken weathered core occurs again at
340 mto3.50 m.
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GEOPHYSICAL LOG OF: MW-1

DRILLING DATE: Aug. 11-12, 2004
DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Marathan Drilling Lid,

PROJECT: 04-1120-800
LOCATION: N 4939121.7 :E 651592.4

SHEET 4 OF 12
DATUM: GEODETIC

O

GEOPHYSICAL RECORD PIEZOMETER
OR

STANDPIPE
GAMMA (cps) CONDUCTIVITY (mSfm) INSTALLATION

5 50 75 100 40 Bo 120 180
2 i 0« MW-1

ELEW.
DEPTH
{m)

DESCRIPTION

DEPTH SCALE
METRES
DRILLING RECORD

. SYMBOLIC LOG

— CONTINUED FROM PREVIOUS PAGE —

~ Bobcaygeon Formation ls.nﬂ
- 150 mio 28,35 m

™ Sharp contact with Vemlam.Fcrmaljon.

Fresh, medium brownish grey to

- medium grey, fine grained micritic to
medium grained crystalline calcarenitic,
B thinly to thickly bedded, interbedded
argillaceous limeslone 1o calcarenitic
limestene with argillaceous shaly

- bedding partings.

[~ From 15.00 m to 16.60 m; Fresh
N medium brown, medium gralned
aysialine, falnlly petroliferous, medium
— 18 to thickly bedded calcarenite limestone.

- From 16,50 m to 18.36 m: Fresh
meditm brownish grey, fine to medium
grained, thinly to mediwm bedded,

- nodular, argillaceous, micritic to
calcarenilic imestona.

From 18.36m to 19.90 m: Fresh,
medium brownish grey, fine grained,
- thinly bedded, nodular, arglllaceous,
micriliclimestone with numerous dark
- grey fo black argiflaceous to shaly

| bedding partings up to 1 cm thick,

- From 19,90 m to 24.95 m: Fresh, fight
1o madium brownish grey, fine grained,
— 17 {hinly to medium bedded, nodular,
argillaceaus, micritic limestane with
argillaceaus shaly partings interbedded
- with occasional brownish grey, fine lo
medium grained, crystalline thin to

B medium beds of fessiliferous, biodastic
{crinoid, coral) calcarenilic fmestone
and very lhin lithodlastic limestone

- beds. First fossiliferous calcarenite bed
occurs between 24.70 m and 24,95 m.
- Distinctive coral fossil incluslon at 23.40
m In calcarenite bed between 23.30 m
and 23.50 m,

From 24.95 m {o 28,35 m: Fresh, light
grey to creamy light grey, very fine

15 grained, thinly to medium bedded
lithographic limestone with

- disseminated medium aralned calgite
ciystals and occasfonal minar pyrite

B grains interbedded with light brownish
grey, fine grained, thinly to medium
bedded, nodular, argillaceous, micritic
- limestone, First nodular, micritic
limeslone bed oceurs between 27.85m
~ and 27.93 m, Light grey, plastic clay

. parting 2 mm thick at 26,93 m.

Bentanita Seal

8/06 JDR
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PROJECT: 04-1120-800
LOCATION: N 4939121.7 ;E 851592.4

GEOPHYSICAL LOG OF: MW-1

DRILLING DATE: Aug. 11-12,2004

DRILL RIG! Longeyear 38

DRILLING CONTRACTOR: Marathon Dxilling Lid,

SHEET 5 OF 12
DATUM: GEODETIC

DEPTH SCALE

DESCRIPTION

METRES
DRILLING RECORD

SYMBOLIC LOG

ELEV.

GEQPHYSICAL RECORD

DEPTH
(m)

GAMMA (cps)
25 S50 75 100 40 80
1

CONDUCTIVITY (mS/m)

120 160
] L]

PIEZOMETER
OR
STANDPIPE
INSTALLATION

MW-1

- CONTINUED FROM PREVIQUS PAGE —

21

24

Bobeaygean Formation
150 mto 28.35m

Sharp contact with Verulam Formation.

Fresh, meditm brownish grey to
medium grey, fine gralned micritic lo
medium gralned crystalline calcarenitic,
thinly te thickly bedded, interbedded
argillaceous limestone to calcarenitic
limestone with argillaceous shaly
bedding partings.

From 15.00 mio 16.60 m: Fresh
medium brown, medium grained
crystalline, fainlly petroliferous, medium
ta thickly bedded calcarenite limestone.

From 16.60 m lo 18.36 m: Fresh
medium brownish grey, fine to medium
grained, thinly lo medium bedded,
nodular, argillaceous, micrtic to
calcarenitic limestene.

From 18.36 mio 19.90 i Fresh,
medium brownish grey, fine grained,
thinly bedded, nodular, arglllaceous,
micrilic limestone with numerous dark
grey 1o black angillaceous to shaly
bedding partings up to 1 cm thick.

Fram 19,50 mto 24.95 m: Fresh, light
to medium brownish grey, fine grained,
thinly to medium bedded, nedular,
arglllaceous, micritic limestone with
argillaceous shaly partings interbedded
wilh accasional brownlsh grey, fine {o
medium grained, crystalline thin to
medum beds of fossiliferous, blociastic
{orinaid, coral) calcarenitic kmestone
and very thin lithoclastic imestone
beds. First fossiliferaus calcarenile bed
occurs between 24.70 m and 24.95 m.
Distinctive coral fossit inclusion at 23,40
m in calcarenite bed between 23.30 m
and 23.50 m.

From 24.95 m o 28.35 m: Fresh, light
grey 1o creamy lighl grey, very fine
grained, thinly lo medium bedded
lithographic limestone with
disseminated medium grained calcile
cryslals and occasional minar pyrite
grains Intarbedded with light brownish
arey, fine grained, thinly to medium
bedded, nodular, argillaceous, micritic
Emestone. First nodular, micritic
limestona bed gcturs between 2785 m
and 27.93 m. Light grey, plastic clay
parting 2 mm thick at 26.83 m.

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800
LOCATION: N 4939121.7 ;E 651592.4

GEOPHYSICAL LOG OF: MW-1

DRILLING DATE: Aug. 11-12, 2004

DRILLRIG: Longeyear 38

DRILLING CONTRACTOR: Marathan Driliing Ltd.

SHEET 6 OF 12
DATUM: GEQDETIC

a
o
418 3 GEOPHYSICAL RECORD PIEZOMETER
§ E o O |eev, o
zE o DESCRIPTION a DEPTH STANDPIPE
8= 5 £l m GAMMA (cps) CONDUCTIMITY (mSim) INSTALLATION ~
a |g & 50 120
S 2|5 A 7I5 1([]D 4Il'J EID ? 1 ?G MW—1
I — CONTINUED FROM PREVIOUS PAGE —
Bobcaygeon Formation
- 150 mto 28,35 m
(Continued - see previous page far
) detailed description}
— 26
B Bentonite Seal
b 27
I~ 28
L. ::;.'
| o [
o I:\-z_.
e n .r_‘:-' E
§ 5 Guli River Formation .
g 28.35 mto 45,10m =
sl Unit4 28.35 m o 31.60 m: 211
3 L Fresh, light creamy grey te whitish grey, 'f.‘:-? ’
2 very fine grained, thinly to thickly o]
- = bedded, ilhographic limestone with Sand =
S occasional disseminated medium o
é‘ ¥ grained calcite crystals, a stylolite 2
ot {29.70 m), mottled texiured beds (29.70 1
- m to 30.00 m and 31.20 m o 31.40 m), i
ar laminar beds and argillaceous bedding Lt
sbL partings. o
w et
o et
9l »
)
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LOCATION: N4939121.7 [E 6515924

GEOPHYSICAL L.OG OF: MW-1

DRILLING DATE: Aug. 11-12, 2004
DRILL RIG: Lengeyear 38

DRILLING CONTRACTOR: Marathon Dilling Lid.

SHEET 7 OF 12
DATUM: GEODETIC

DEPTH SCALE
METRES
DRILLING RECORD

DESCRIPTION

SYMBOLIC LOG

ELEV.

GECOPHYSICAL RECORD

DEPTH
{m)

GAMMA {cps)

CONDUCTIMITY {mS/m)

75 100 40 80 120 160
1 1 L ! 1 1

PIEZOMETER
OR
STANDPIPE

INSTALLATION

MW-1

— CONTINUED FROM PREVIQUS PAGE —|

— 31

[— 22

Gull River Formation
28,35 m1045.10m

Unit4 28.35m to 31.60 m:

Fresh, light creamy grey {o whitish grey,
very fine gralned, thinly to hickly
bedded, lithographic imestone with
occasional disseminated medium
grained calcila crystals, a stylolile
(29.70 m), motiled textured beds (26.70
m 10 30.00 m and 31.20 mto 31.40 m),
laminar beds and anmgillaceous bedding
partings.

Unit3 31.60mio 3555 m

Frash, light grey, fine grained, thinly to
Ihickly bedded dolomitic limestone lo
dolostane with arglllaceous bedding
partings and motlled textured bed
(33.28 m 10 34.43 m). Open, 1 cm thick
shaly bedding parting at top of unit
Distinet, light greenish grey, fine
grained, siliceous dolosione beds at
3227 mio 3237 mand 3487 mio
34.87 m with lithoclastic bed from 34.97
m lo 35.00 m.

Unit 2 35.55 m 10 38.88 m

Fresh, light creamy grey, very fine
grained, medium lo thickly bedded,
lithographic imastone with occasional
stylolila (36.75 m), mottled textured
teds (35.55 mto 35.60m, 36.75 mlo
37.08 m and 38.10 m to 38.68 m) and
argillaceous bedding partings.

Unit1 38.88 m10 4510 m

Fresh, light grey, fine grained, thinly to
thickly bedded dolomitic limestone and
delostone with occasional disseminated
medium grained calcite crystals
argillaceous bedding partings, a stylolite
(42.84 m}), mottled textured bed (40.34
m 1o 41.50 m) and thin, laminar textured
beds. Distind, light greenish grey, fine
grained siliceous, lithoclastic dolostone
beds accur at 38,92 m (o 40.34 m and
43.54 mto 43.62 m. Reddish brown,
thin shaly deolostone beds at 43.62 m lo
43.68 m and 44.35 m to 44.37 m. Silty
to sandy lithoclastic dolostone at 44.37
m lo 44.76 m.

Base bed marked by buff brown
dolostene from 44.76 m to 45.10 m.
Top of Unit 1 marked by open
argillaceous bedding partings belween
38.88 m and 38.94 m. Distinct white,
soft mar layers occur at 39.85 m fo
992 mandat41.83mto 4186 m
averlying weathered black shale from
41.86 mto41.88 m.
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PROJECT: 04-1120-800
LOCATION: N 49391217 ;€ 6515924

GEOPHYSICAL LOG OF: MW-1

DRILLING DATE: Aug. 1{-12, 2004
ORILL RiG: Longeyear 38
DRILLING CONTRACTOR: Marathon Drilling Ltd.

SHEET 8 OF 12
DATUM: GEODETIC

Vaiita
3m g ] GEQPHYSICAL RECORD PIEZOMETER
oy | & 2 | asv. OR
£l o DESCRIPTION a |55 STANDFIPE
Ez =z 2 Pl GAMMA (¢ps) CONDUCTIMTY (mS/m) INSTALLATION
= = &
- 2!5 5'0 7.5 1?0 4'0 E'D 1?0 ﬂl:'m MW—1
_ s — CONTINUED FROM PREVIOUS PAGE —
Gull River Formalion s 5y
- 28.35 m 10 45.10m = ]
= N
- Unit 4 28.35 mto 31,60 m: z Fgs
Frash, light creamy grey to whitish grey, 2 A K
8 very fine grained, thinly to thickly rard =3
bedded, lilhagraphic limestone with = Ty
B occasional disseminaled medium = Ly
B grained calcite crystals, a stylolile = ey
(29.70 m), matiled texiured beds (20.70 F—} S
- m (0 30.00 m and 31.20 mie 31.40 m), = e
laminar beds and argillaceous bedding = e
B partings. o=
Unit3 31.60 m to 3555 m < 4
— 185 s
Fresh, light grey, fine grained, thinlylo |2 4
o thickly bedded dolomitic limestone to =
[ dolostone with argillaceous badding —
partings and motiled lextured bed =
= (33.28 m 10 34.43 m), Open, 1 cm thick E==]
shaly bedding parting at {op of unit. =i
B Distinct, light greenish grey, fine ]
B gralined, siliceous dolostone beds at o—c
3227 mto 32,37 mand 34.87 mto =
- 34.97 m with thoclastic bed from 24,97 =
m 1o 35.00 m. £ 4
I Unit 2 35.55 mlo 38.88 m =
- Frush, light creamy gray, very fine E—
grained, medium o thickly bedded, = ;
— ¥ lithagraphic imestona with occasional  E=3
R stylolite {36.75 m), moltled textured =
beds (35.55 mto 35.60m, 3675 mlo ==
- 3706 mand 38,10 m10 38,68 m)and =
argillaceous bedding parings. T=:
| Unit 1 38,88 mto 4510 m =
L Fresh, light grey, fine grained, thinly to =]
thickly bedded dolomitic limestone and |2 4
- dolostene with accasional disseminated =
N medium grained calcile arystals —
angiltaceous bedding partings, a slylolite |2 4
- (42.84 m), mottied textured bed (40.34 =2
mto 41,50 m) and thin, laminar textured :5 i
3 bads. Distinct, light greenish grey, fine =4 Bentonile Seal
L grained siliceous, lithoclastic dolostone  Fr—
beds occur at 38.92 m Lo 40.34 mand  E—1
- 43.54 m to 43.62 m, Reddish brown, o
thin shaly detostone beds at 43.62 m to =
B 43.68 m and 44.35 m to 44,37 m. Silty —
R to sandy lithociastic dolostona at 44,37
mto 44,76 m. =
s Base bed marked by bulf brown =
=r dolostone from 44.76 m to 45,10 m. =]
=18 Top of Unit 1 marked by open —
] angillaceous bedding partings between E—
|b 38.88 mand 38.94 m, Distinct white,
= soft marl layers occur at 39.85 m to —
8 B 39.92mand at41.83 mto 41,86 m —
=] A overlying weathered black shale from —
g 41.86 mto 41.88 m. =
- =
g =
- =
o |- =
9 =
ar =
S =
o iy
[ =
g =
g =
& =
3 s
-
S -t ] p—
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42

4

45—

Unit4 28,35 m to 31.60 m:

Fresh, light creamy grey to whitish grey,
very fine grained, thinly to thickly
bedded, lithagraphic limestone with
occasional disseminated medium
gralned calcite crystals, a stylolila
{29.70 m), mottted texturad beds (29.70
m (0 30.00 m and 31.20 m {o 31.40 m),
{aminar beds and argillaceous bedding
partings.

Unitd 31.60mt 3555 m

Fresh, light grey, fine grained, Whinly to
thickly bedded dolomilic limestone to
dolostons with amgilfaceous bedding
partings and motiled textured bed
{33.28 m to 34.43 m). Open, 1 cm Lhick
shaly bedding parting at top of unit.
Distinct, light greenish grey, fine
gralned, siliceous dolosione beds at
22T mto 3237 mand 3487 mio
34.97 m with lithoclastic bed from 34.97
m o 35,00 m.

Unit 2 35.55 mte38.88 m

Fresh, light creamy grey, very fine
grained, medium {o thickly bedded,
lithographic imestone with cccasional
stylolile {36.75 m}), mottled textured
beds (35,55 mto 35,60 m, BT mle
37.06 m and 38.10 m to 38.68 m) and
angillaceous bedding partings.

Unit1 3888 mto45.10m

Fresh, light grey, fine grained, thinly to
thickly bedded dolomitic fimestene and
dolostone with occaslonal disseminated
medium grained calcite crystals
aniltaceouns bedding partings, a stylalite
(42.64 m), mottled textured bed (40.34
m 1o 41.50 m} and thin, laminar lextured
beds. Distinct, light greenish grey, fine
grained siliceous, thoclaslic dolostons
beds occur at 38.92 m lo 40.34 m and
43.54 mto 43.62 m. Reddish brown,
Lhin shaly dolostene beds at 43.62 m to
43.68 m and 44.35 m to 44.37 m. Silty
to sandy lilhoclastic dolostone at 44,37
mio 44.76 m.

Base bed marked by buff brown
dolostone from 44,78 m {0 45.10m.
Top of Unit 1 marked by open
argillaceous bedding pantings between
38.88 m and 38.94 m. Distinct while,
saft mari layers occur at 39.85m to
39.92mandat41.83mto 41.86 m
overlying weathered black shale from
41.86 mio 41 88 m.
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PROJECT: 04-1120-800 GEOPHYSICAL LOG OF: MW-1 SHEET 10 OF 12

LOCATION: N 49391217 ;E 651592.4 DRILLING DATE: Aug. 11-12, 2004 DATUM: GEODETIC

DRILLING CONTRACTOR: Marathen Dritfing L1d.

DRILL RIG: Longeycar3s

[=]

4
0|8 8 GEOPHYSICAL RECORD PIEZOMETER

ar | B O | ELEV. . OR

ZE 8 DESCRIFTION 3 |oerm STANDPIPE
g3 3 GAMMA (cps) CONDUCTIVITY {mSim) INSTALLATION
o | g &

= 2’5 5ID ?.5 1'00 4'0 8|0 1?0 1?0 MWV-1

— CONTINUED FROM PREVIOUS PAGE —

204.55
Shadow Lake Forrnalion 45.10
4510mto 5351 m
From 45.10 m 10 47.70 m: Fresh, light
1o dark greenish grey, fine o medium
grained, falally to moderately porous,
thinly to medium bedded, quartz
sandstene with sfistone partings,
Greenish grey shaly siltstone beds at
4510mto 45.23 m and 45.42 m lo
4545 m. Red shale bed between 46.75
m and 46,80 m.
From 47.70 m to 48.90 m: Fresh, dark
" greenish gray, slake susceptible shale
and shaly silisione. Transitional lower
contact,
From 48.80 m (o 51.25 m: Fresh, dark
reddish brown, slake susceptible shale
with green shale at 50,65 m to 50.80 m,
Transitional lower contact,
From 51.25to 53.51 m: Fresh, dark
reddish brown, fine to coarse grained, :
faintly parous, medium badded
sandstone comprised of angular clasts
of feldspar crystals and quartz with
Iraces of disseminaled pyrite below
§1.50 m, With basal light grey silty
quariz sandstone bed from 53.30 m to
53.51 m. .—\-

144

47
Eenlonite Scal
43

43
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PRQJECT: 04-1120-800
LOCATION: N49839121.7 [E 6515924

GEOPHYSICAL LOG OF: MW-1

DRILLING DATE: Aug.11-12, 2004
DRILL RIG: Longeyear 38

DRILLING CONTRACTOR: Marathan Driling Lid.

SHEET 11 OF 12
DATUM: GEODETIC

[}
o
32,8 8 GEOPHYSICAL RECORD PIEZOMETER
O | W O OR
4 DESCRIFTION a STANDPIPE
Fa| 2 2 GAMMA (cps) CONDUCTIVITY (mStm) INSTALLATION
i = =
[=] - i -
© 715 1?0 4]0 BIO 1f0 1?0 MW-1
- CONTINUED FROM PREVIOUS FAGE —
Shadow Lake Formnation \
45.10mlo53.51 m
From 45,10 m lo 47.70 m: Fresh, light
to dark greenlsh gray, fine to medium q

grained, faintly to moderately porous,
thinly to medium bedded, quartz
sandstone with silistone partings.
Greenish grey shaly siltstona beds at
4510 mto 45.23 m and 45.42 m to
45.46 m. Red shale bed between 46.75
m and 46.80 m.

From 47.70 m to 48.90 m: Fresh, dark
greenish grey, slake suscepfible shale
and shaly siltstone, Transitional lower
contact

From 48.90 m to 51.25 m: Fresh, dark
reddish brown, slake susceptible shale
with green shale at 50.65 mlo 50.80 m.
Transitlonal lower contact.

From 51.2510 53.51 m: Fresh, dark
reddish brown, fine to coarse grained,
faintly porous, medium bedded
sandstone comprised of angular clasts
of feldspar crystals and quartz with
traces of disseminated pyrite below
51.50 m. With bazal light grey silty
quartz sandstone bed from 53.30 m (o
53.51 m.

Precambrian Basement
5351 mto59.93 m

From §3.51 mto 53.76 m: Complelely
weathered, dark brown, micaceous,
gneissic regolith.

From 53.76 m to 54.80 m: Highly
wealhered, dark reddish brown,
chiorite-faldspar-amphibole-gneiss.

From 54.80 m lo 56.25 m: Fainlly to
moderately weathered, dark grey,
medium grained, strongly foliated,
feldspar - amphibiole gneiss.

Frarm 56.25 m 1o 56.55 m: Highly
weathered gneiss,

From 56,55 m 10 59.93 m: Fresh, dark
grey diorite gnelss. Last open
weathened fracture at 57.10 m.

23113

iprrrs

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800
LOCATION: N 4939121.7 E 6515024

GEOPHYSICAL LOG OF: MW-1

DRILLING DATE: Aug. 11-12, 2004

DRILL RIG: Lengeyear 38

DRILLING CONTRACTOR: Marathon Drilling Lid,

SHEET 12 OF 12
DATUM: GEODETIC
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|- 55 o
Frecambrian Basement 3435
= 6351 mlo59.93 m L3ed]
- From 53.51 mto 53.76 m: Complelely Eiii3
| wealhered, dark brown, micaceaus, Fried
gneissle regolith, 2233
From 53.76 m 0 54.80 m: Highly 35
B weathered, dark reddish brown, E333
| chierite-feldspar-amphibole-gneiss, 3333
5 From 5480 mlo 56.25 m: Falnllyto  Eieid
mederately weathered, dark grey, L
B medium grained, strongly faliated, L
i feldspar - amphibale gnelss, E1333
55 Fram 56.25 m 1o 56.55 m: Highly B
weathered gneiss. [
| From 56,55 m 10 59.93 m: Fresh, dark [iii3
grey dierite gnelss. Last open [rreed
o weathered fracture at 57.10 m, e
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PROJECT: 04-1120-800
LOCATION: N 4939740.9 E651897.5

GEOPHYSICAL LOG OF: MW-2

DRILLING DATE: Sep. 16, 2004
DRILL RIG: Longeyear 38

DRILLING CONTRACTOR: Marathan Dilling Ltd.

SHEET 1 OF 8
DATUM: GECDETIC

DEFTH SCALE

DESCRIPTION

METRES
DRILLING RECORD

GEOPHYSICAL RECORD

SYMBOLICLOG

GAMMA (cps)
25 S50 75 100 40 B0
L

1 1 3 ] L

CONDUCTIVITY {mS/m}
120 160
1 1

PIEZOMETER
OR

STANDPIPE
INSTALLATION

MW-2

GROUND SURFACE

@) A

it

. Topsal _
Venllam Formation
0.05mto 880 m

on bedding partings, tan grey lo
thinly bedded, micilic, nodutar,
argillaceous limestone, Sequence

contains dark grey fo black shaly
bedding partings, circular 2 mm to 6

to medivm crystalline, fossiliferous
(crinolds, corals, pelecypods)

with rip up clasis.

CONTINUED NEXT PAGE

Fresh, faintly to moderalely weathered

medium grey, very fine to fine gralned,

mm burrow casts and occasional thinly

to meditm bedded, brownish gray, fine

calcarenite beds and minor, very thin,
1 lithodlastic calcarenile beds associated
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LOCATION: N 4939749.9 € 651897.5

GEOPHYSICAL LOG OF: MW-2

DRILLING DATE: Sep. 16, 2004
DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Marathon Drilling Ltd.
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Bobcaygeon Farmation
9.00mto2195m
{See next page for detaited deseription)

CONTINUED NEXT PAGE
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Verulam Formalion s 3
0.05m {0 9.00 m 25e5 [r
B =
Frash, faintly to moderately weathered P ¥
on bedding partings, tan grey to IE o
medium gray, very fine (o fine grained, e "r| {1
thinty bedded, micritic, nodular, FL=T: Sand 1
argillaceous limestone. Sequence - e
contains dark grey to black shaly 2T &
bedding partings, dreular 2mmia 6 g 1 M
mm bumew casts and occasional thinly [T = 1
lo medium bedded, brownlsh grey, fine o] =
to medium crystaline, fossifferous e 1
{erinoids, corals, pelecypods) T 5
calcarenite beds and minor, very thin, |5 "
lithaclastic calcarenite beds associated ] &
[—1
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PROJECT: 04-1120-800
LOCATION: MN4839749.9 [E 651897.5

GEOPHYSICAL LOG OF: MW-2

DRILLING DATE: Sep. 16, 2004
DRILL RIG: Longeyear 38

SHEET 3 OF &

DATUM: GEODETIC

DRILLING CONTRACTOR: Marathon Ddlling Ld.

DEPTH SCALE
METRES
DRILLING RECORD

DESCRIPTION

SYMBCLIC LOG

ELEV.

GEOPHYSICAL RECORD

PIEZOMETER

DEPTH
(m)

GAMMA (cps)
25 50 75 100

CONDUCTMITY {mS/m)
40 B0 120 160
] 1

OR
STANDPIPE
INSTALLATION

MW-2

— CONTINUED FROM PREVIQUS PAGE —|

{8) Q)

|— 14

Bobcaygeon Formation
900mlo 21.95m

Sharp contact with Verulam Farmation.

Fresh, medium brovmish grey to
medium grey, fine grained micritic to
medium grained crystalline calcarenitic,
Lhinly to thickdly bedded, interbedded
argillaceous limeslone to calcarenitic
limeslone with argillacecus shaly
bedding panlings.

From 9.00 m o 10,50 m: Fresh
medium brewn, medium gralned
crystalline, faintly petroliferous, medium
to thickly bedded calcarenite limestone.

From 10.50 mic 12.15 m; Fresh,
medium brownish grey, fine o medium
grained, thinly to medium bedded,
nodular, argillaceous, micritic to
calcarenitic fmestone.

From 12.15mto 13.73 m: Fresh,
medium brownish grey, fine grained,
{hinly bedded, nodular, argillaceous,
micritic limestone with numerous dark
grey to black argillaceous to shaly
bedding partings up to 1 cm thick.

From 13.73 m {o 20.22 m: Fresh, light
o medium brownish grey, fine grained,
thinly to medium bedded, nodular,
argillacedus, micritic fmestone wilh
argillacecus shaly partings interbedded
wilh occasional brownish grey, fine 1o
medium gralned crystalline, thin to
mediumn beds of fossiliferous, biodlaslic
{crinoid, coral) calcarenilic imestone
and very thin lithociastic limestone
beds. First calcarenile bed occurs
between 17.10 m and 17.50 m with
dislinctive coral fossil inclusion at 17.35
m.

From 20.22 m o 21.95 m: Frash, light
grey lo creamy light grey, very fine
grained, thinly to medium bedded,
lithographic imestone with
disseminated medium grained calcile
crystals and occasional minor pytite
grains interbedded with light brownish
argy, fine grained, thinly to medium
beddad, nodular, argitiaceaus, micritic
limestone, Weathered shaly parting at
20.70 m with laminar argillaceous
partings between 21.10m and 21.20 m
and black shale parting at 21.86 m {o
21.89m.

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800
LOCATION: N 4539749.9 |E 651897.5

GEOPHYSICAL LOG OF: Mw-2

DRILLING DATE: Sep. 16, 2004

DRILL RIG: Longeyear 38

DRILLING CONTRACTOR: Marathon Orilling Ltd.

SHEET 4 OF 8
DATUM: GEODETIC

METRES

DEPTH SCALE
DRILLING RECORD

DESCRIPTION

GEOPHYSICAL RECORD

SYMBOUC LOG

GAMMA, (cps) CONDUCTIVITY (mS/m)

B s 75 100 40 80
1 1 f 1

PIEZOMETER
OR

STANBDPIPE
INSTALLATICN

MW-2

= CONTINUED FROM PREVIOUS PAGE —|

&) ™

Bobeaygeon Formalion
9.00mto 21.95m

Sharp conlact with Verulam Formation.

Frash, medium brawnish grey o
medium grey, fine grained micritic lo
medium grained crystalline calcarenitic,
thinly le thickly bedded, interbedded
argillacecus limeslone to calcarenitic
limestane with argitaceous shaly
bedding partings.

From 9,00 m to 10,50 m; Fresh
medium brown, medium grained
crystalline, faintly petroiferous, medium
to thickly bedded calcarenite limestone.

From 10.50 m{o 12.15 m: Fresh,
medium brownish grey, fine to medium
grained, thinly to medium bedded,
nodular, argillaceous, micrilic to
calcarenitic limestane,

From 12,15 mio 13.73 m: Fresh,
medium brownish grey, fine grained,
thinly bedded, nedular, argiliaceous,
micritic limestone with numerous dark
grey lo black arglllaceous la shaly
bedding parlings up to 1 cm (hick.

From 13.73 m10 20.22 m: Fresh, light
lo medium brownish grey, fine grained,
thinly to medium bedded, nodular,
argillaceous, micritic limestone with
argillaceous shaly partings Interbedded
with occasional brownish grey, fine to
medium grained crystalline, thin to
medium beds of fossiliferous, bloclastic
{erinald, coral} calcarenilic limestone
and vely thin lithoclastic limestane
beds. First calcarenile bed accurs
between 17,10 m and 17,50 m wilth
distinctive coral fossil inclusion at 17,35
m.

From 20.22 m1o 21.95 m: Fresh, light
grey fo creamy light grey, very fine
grained, thinly to medium bedded,
lithegraphic fimestene with
disseminated medium grained calcite
crystals and occaslonal miner pyrite
grains interbedded with light brewnish
grey, fine grained, thinly to medium ~
bedded, nadular, argillaceous, micritic
limestone. Weathered shaly parting at
20.70 m with faminar argiltaceous
partings between 21.10 m and 21.20 m
and black shale parting at 21.86 mlo
21.89m,

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800 GEOPHYSICAL LOG OF: MW-2 SHEET 5 OF 8

LOGATION: N 4939749.9 E 651897.5 DRILLING DATE: Sep. 16, 2004 DATUM: GEOﬁETlc
DRILL RIG: Longeyear 38 !
DRILLING CONTRACTOR: Marathon Drilling Ltd.

o

'
ENE: 8 GEOPHYSICAL RECORD PIEZOMETER
¢ | & O § ELEV. OR
IE a DESCRIPTION a SErTH STANDPIPE
E= £ S m GAMMA (cps) CONDUCTIVITY (mSfm) INSTALLATION
A 5

= ‘ 25 50 75 100 4 80 120 160 MW-2

— CONTINUED FROM PREVIOUS PAGE —| ® (A)

Bobcaygeon Formation

9.00mto 21.95m

(Continued - see previous page for
detailed description}

[— 21

- 22 Gull River Formation
21,95mto 3550 m
(See next page for delailed descriplion}

Benlonite Seal

A s
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PROJECT: 04-1120-800

LOCATION: N 4939749.9 .F 651897.5

GEOPHYSICAL LOG OF: Mw-2

DRILLING DATE: Sep. 16, 2004
DRILL RIG: Longeyear 38

SHEET 6 OF 8
DATUM: GEQDETIC

DRILLING CONTRACTOR: Marathon Drilling Ltd,

DEPTH SCALE

METRES
DRILLING RECORD

DESCRIPRON

SYMBOLIC LOG

ELEV.

GEOPHYSICAL RECORD

DEPTH
(m)

GAMMA (ens)
2B 50 715
1 L.

CONDUCTMTY {mS/m)
100 40 B0 120 160
I 1 ] ]

L

PIEZOMETER
OR

STANDPIPE
INSTALLATION

MW-2

O

— CONTINUED FROM PREVIOUS PAGE —|

@)

(]

Gull River Formation
2195 m10 35.50m

Unit4 21.95m102535m:

Fresh, light creamy grey 1o whilish grey,
very fine grained, thinly (o thickly
bedded, stylolitic, fithographic limestone
from 21.95 m to 24.40 mwith
accasional disseminated mediem
grained calcite crystals with biuish
mottled textured bed at top of
sequence. Laminar bedded,
argillaceous limestone from 24,40 m to
2535 m.

Unit3 2535 mto 28.86 m

Frash, light grey to light tan brown, fine
grained, thinly to thickly bedded
dolomitic limestane to dolostone wilh
argillaceous bedding partings with
moltled textured beds from 25,66 m lo
26.40 m and 26,85 m to 28.40 m. Open,
1 em thick shaly bedding parting at top
of unit from 25,35 m to 25.40 m.
Dislingt, light greenlsh grey, fine
grained, siliceous delostone beds at top
and bottom of unit from 25,35 m to
25.60 m and 28.55 m 1o 28,82 m with
reddish brown dolostone bed from
28.82 m10 28.88 m.

Unlt2 28,88 m1034.70 m

Fresh, light creamy grey, very fine
grained, medium to thickly bedded,
liihographic limestone with eccasional
mottled textured beds { 30.50 m to
30.80 m, 31.70 m 1o 32,37 m and 33.80
mto 34.45 m ) and argillaceous to shaly
bedding parting from 32.73 m to 32.80
m and 33,45 m 10 33.55 m with 1 cm
thick soft mud seam at 33.55 m,

Unit1 3470 mo 3550 m

Fresh, light grey, fine grained, thinly to
thickly bedded, motiled textured,
dolomitic limestone and dolostone with
occasional disseminated medium
grained calcite erystals and argiffaceous
bedding partings. Distinct, light
greenish grey, fine grained siliceous,
lthedastic delostone bad at 33.70 mto
34.07 m.

CONTINUED NEXT PAGE
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PROJEGT: 04-1120-800 GEOPHYSICAL L.OG OF: MW-2 SHEET 7 OF 8

LOCATION: N4939749.9 ;E 651897.5 DRILLING DATE: Sep, 16, 2004 DATUM: GEODETIC
DRILL RIG: Longeyear38
DRILLING CONTRACTOR: Marathon Driling Ltd.

O 518
o
. g |8 8 GEOPHYSICAL RECORD PIEZOMETER
gu | @ o | eLev. OR
2E| o DESCRIPTION 3 |oepm . STANDPIPE
E2| 3 2 m GAMMA (cps) CONDUCTMITY (mSim) INSTALLATION
- ] 25 50 75 100 40 80 120 160
o L t ] L ] i 1? ! 1 MW-2
| . —~ CONTINUED FROM PREVIOUS PAGE — : &
Gu!l River Formation s
- 21.95m 03550 m =
X =;
Unit 4 21.95 m to 26.35 m: =
i Frash, light creamy grey to whitish grey, —

B very fine grained, thinly to thickly
bedded, stylolllic, ithographic limeslone
from 21,95 m to 24,40 m with

L occasional disseminated medium
grained calcite crystals with bluish

-~ motiled taxiured bed at lop of
sequence. Laminar bedded,
argillaceaus limestone from 24.40 m fo
L 2535m.

f— 3t Unil 3 2535 mio 28.88 m

Fresh, light grey lo light tan brown, fine
[ grained, thinly to thickly bedded
dalomitic limestene {o dolostone with

B argillaceous bedding. partings with
mottled textured beds from 25.66 m to
26.40 m and 26,85 m to 28.40 m. Open,
- 1 cm thick shaly bedding parting at top
of unit from 25.35 m 1o 25.40 m.

B Distinct, light greenish grey, fine
grained, sillceous dolostone beds at top
and botlom of unit from 25.35 m lo

. 25.60 m and 28.55 m to 28.82 m with
reddish brown dolostone bed from

B 28,92 m {o 28.88 m.

— 2 Unit2 28.88 mlo34.70 m

Fresh, light creamy grey, very fine

- grained, medium to lhickly bedded,
lithographic limestone wilth occasional
motlled lextured beds ( 30.50 m to

B 30.80 m, 31.70 m to 32.37 m and 33.80
m to 34,45 m ) and argillaceous to shaly
= bedding parting from 32,73 mio 32.80
m and 33.45 m to 33,55 m with 1 cm
Ihick soft mud seam al 33.55 m.

Benlonile Seal

Unit £ 34.70 m to 35.50 m

DAAVLALANL AV RVEEARLARAR AR EDEASLANTLAT AR AU RRRLACTA A AT ARALR AR ANV ARRLATARYRANR ATV ANERRELIAL TR UL LA AR RN

Fresh, light grey, fine grained, thinly to
i Ihickly bedded, motlled textured,
_—_ dolomitic limestane and dalostone wilh
oocasional disseminaled medium
B grained calcite crystals and argillaceous
N bedding partings. Distinet, light
greenish gy, fine grained siliceous,
| lithoclastic dolostone bed at 33,70 milo
34.07 m.
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PROJECT: 04-1120-800

LOCATION: N 4839749.9 ;E 651807.5

GEOPHYSICAL LOG OF: MW-2

DRILLING DATE: Sep. 18, 2004
DRILL RIG: Longeyear 38

DRILLING CONTRACTOR: Marathon Drilling Ltd.

SHEET 8 OF 8
DATUM: GEODETIC
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4,18 8 GEOPHYSICAL RECORD PIEZOMETER
w | W I OR
zE | o DESCRIPTION a STANDPIPE
=13 g GAMMA (cps) CONDUCTIVITY {mStm) INSTALLATION
o |2 &
Z 7IS 1100 4I0 E‘D 130 1(.50 MW-'Z
. — CONTINUED FROM FREVIOUS PAGE —| 8) A)
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PROJECT: 04-1120-800
LOCATION: N 4938298.2 [E 651523.4

GEOPHYSICAL LOG OF: MW-3

DRILLING DATE: Sep, 27, 2004
DRILL RIG: Longeyear38

SHEET 1 OF 12
DATUM: GEODETIC

DRILLING CONTRACTOR: Marathon Drifling Ltd.

[a]
[+
gm ] § GEOPHYSICAL RECORD PIEZOMETER
gu ¢ o | ELev. CR
It | o DESCRIFTION 3 [ozrma STANDPIPE
Ez = a i GAMMA, (cps} CONDUCTIVITY (mS/m) INSTALLATION
e E ] 25 50 75 10 o 80
=] 1 L -"I 11 o 4! L 1?0 1?0 MW'3
[, GROUND SURFACE 247.73| (8}
Topsail 0.00 e
Verlam Formation 0.05 .
0.06 m1o 16,30 m
Fresh, falntly to moderately weathered
on bedding parings, tan grey to ]
medium grey, very fine to fine grmined, H=E \
thinty bedded, micrtic, nodular SEo
argillaceous mestone. Sequence =T .
contains dark grey lo black shaty T [
bedding partings, circular 2 mm to 8 =T i
mm burrow casts and occasional thinly =% )
to medium bedded, brovmish grey, fine F= Sand o
to medium crystalline, fossiliferous T=—=T [ e
{crinoids, corals, pelycepods) Tt ~
calcarenile beds and minar, very thin, FEar P
[~ 3 hodlastic calcarenite beds assodialed L “
- with dp up clasts. Numerous shaly e .
partings from 3.69 m to 4.86 m and T kg
13.92mio 15.04 m L 2,
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PROJECT: 04-1120-800 GEOPHYSICAL LOG OF: MW-3 SHEET 2 OF 12
LOCATION: N 4938298.2 ;£ 651523.4 DRILLING DATE: Sep. 27, 2004 DATUM: GEODETIC
DRILL RIG: Lengeyear 38
DRILLING CONTRACTOR; Marathon Drilling Lid. )
: o
4.18 8 GEOPHYSICAL RECORD PIEZOMETER :
gu| & O | ELEv, OR
[ DESCRIPTION = STANDPIPE
| g 9 loeP
EE 5 2 % GAMMA (ops) CONDUCTMITY (mSfm) INSTALLATION
= >
o |z in 0 75 o &
& 5. b 1?0 4' 8'0 1?0 1l 0 MW-3
. — CONTINUED FROM PREVIOUS PAGE — ® )
Vervlam Formalion ey
- 0.06 mto 1630 m s
- Fresh, falntly to moderately weathered :":
| an bedding partings, tan grey to AL
medium grey, very fine to fine grained, =%
[ thinly bedded, micritlc, nodutar [
argillageous limestone. Sequence =T
i contains dark grey lo black shaly JEtE
| bedding parlings, circular 2 mmto 6 —
mm burrow casls and occasional thinly  Far:
- to medium bedded, brownish grey, fine It
to medium crystalline, fossiliferous =T
" (crinoids, corals, pelycepods) T
. calcarenite beds and minor, very thin, |
lithoclastic calcarenite beds associated ELE
— & with rip up clasts. Numerous shaly i
partings from 3.69 m to 4.86 m and =
- 1392m0 1504 m EE
o e
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PROJECT: 041120500 GEOPHYSICAL LOG OF: MW-3 SHEET 3 OF 12

LOCATION: N 4938298.2 ;E 651523.4 DRILLING DATE: Sep. 27, 2004 DATUM: GEODETIC
' DRILL RIG: Longeyear38 !
DRILLING CONTRACTOR: Marathen Drilling Lid.

DEPTH SCALE

GEOPHYSICAL RECORD FIEZOMETER

ELEV. X OR
DEPTH - g STANDFIPE
@ GAMMA (cps) CONDUCTMITY {mS/m) INSTALLATION

25 S0 75 1?0 40 B8O 1?0 1?0 MW‘3

1 1 1 1 1

DESCRIPTION

METRES
DRILLING RECORD
SYMBOLIC LOG

— CONTINUED FROM PREVIOUS PAGE — 8 “
Verulam Formatian
0.06 m to 16.30 m

Fresh, fainlly to moderately weathered
on hedding partings, tan grey to
medium grey, very fine to fine gralned,
thinly bedded, micritic, nodular
argillaceous limestone, Sequence
contains dark grey to black shaly
bedding partings, circular 2 mm o 6
mm burmow casts and occasionat thinly -
to medium bedded, brownish grey, fine
{0 medivm crystalline, fossiliferous
{crinoids, corals, pelycepods)
calcarenite beds and miner, very thin,
lithoclaslic calcarenile beds asseciated
11 wilh rip up clasts, Numerous shaly
partings from 3.69 m to 4.86 m and
13.92mto 1504 m
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B Shap contact with Verutam Formation.

PROJECT: 04-1120-800
LOCATION: N 4938298.2 E 651523.4

GEOPHYSICAL LOG OF: MW-3

DRILLING DATE: Sep. 27, 2004
DRILL RIG: Longeyear 38
DRILLING CONTRAGCTOR: Marathon Driling Lid.

SHEET 4 OF 12
DATUM: GEQDETIC

DESCRIPTION

DEPTH SCALE
METRES
DRILLING RECORD

SYMBOLIC LOG

ELEV.

GEOPHYSICAL RECORD

DEPTH
{m)

GAMMA {cps)
25 50 75 100
L]

CONDUCTIVITY (mSim)

40 B0 120 160
1 L L 1

PIEZOMETER
OR

STANDPIPE
INSTALLATION

MW-3

— CONTINUED FROM FREVIOUS PAGE —

8 (A

Verulam Formation
- 006 mtc 16,30 m

B Fresh, {aintly to moderately wealhered
on bedding partings, tan grey to
medium grey, very fine to fine grained,
- (hinly bedded, micritic, nodular
argillaceous limestane, Sequence
contains dark grey to black shaly
bedding partings, circular 2 mm to 8
mm burrow casts and occasfonal thinly
- to medium bedded, brawnish gray, fine
te medium crystalline, fossiliferaus

B (crinolds, corals, pelycepods)

5 calcarenite beds and minor, very (hin,
lithoelastic calearenite beds assodiated
— 18 wilh rip up clasts, Numerous shaly
partings from 3.65 m to 4,86 m and

- 13.92mto 15.04 m

Unlpll
Illll'l

iHIH|
IIII'II

I IR I
'Illlllllll

23149

Bobcaygean Formation
- 1630 m1a 2926 m

Fresh, medium brownlsh grey to

- medium grey, fine grained micritic to
medium grained crystalline calcarenitic,
" lhinly to thicKly bedded, Interbedded
argillaceous limestone to calcarenitic
limestone with angilfaceous shaly
bedding partings.

- From 16.30 m to 17.55 m; Fresh
medium brown, medium grained,
crysialline, faintly pelroliferous, medium
= to thickly bedded calcarenite Emeslone.

- From 17.55 m t0 20.10 m; Fresti,
medium brownish grey, fine 1o medium
gralned, thinly to medium bedded,

5 nadular, argillaceous, micrilic to
calearenilic imestone,

From 20,10 m 1o 21.10 m: Fresh,
medium brownish grey, fine grained,
. Lhinly bedded, nedular, argillaceous,
micritie imestone with pumerous dark
grey lo black argillaceous lo shaly
bedding partings up to 1 em thick.

— 18

|- From 21,10 m10 27.25 m: Fresh, light
te mediurn brownlsh grey, fine grained,
B thinly {0 medium bedded, nodular,

. arglllaceous, micitlc limestone with
argiltaceous shaly partings interbedded
- with accaslonal brownish grey, fine to
medium grained, crystatiine, thin to

B medium beds of fossiliferous, blodlastic
{crinold, coral) calearenitic fmestona
and very thin lithadlastic imestona

- beds, First calcarenite bed occurs
between 23.50 m and 23.90 m with

B shaly limestone bed at 23.47 m to 23,50
m.

From 27.25 m {0 29.26 m: Fresh, light
grey lo creamy light grey, very fine
grained, thinly to medium bedded,
lithegraphic fimestone with
disseminated medium grained calcite
aystals interbedded with light brownlsh
grey, fine grained, thinly to medium
bedded, nodular, argillacaous, micritic
limestone. First nodular, micritic
limestone bed ocours between 29.05 m
and 29.26 m,

T

W —— e ]
CONTINUED NEXT PAGE
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“F bedding partings.

Lk with occaslonal brownish grey, fine to

O
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PROJECT: 04-1120-800 GEOPHYSICAL LOG OF: MW-3 SHEET 5 OF 12

LOCATION: N 4938298.2 ;E 651523.4 DRILLING DATE: Sep. 27,2004 DATUM: GEODETIC
DRILL RIG: Lengayear 38
DRILLING CONTRACTOR: Marathon Drilling Lid.

[=]
3 g 8 GEOPHYSICAL RECORD PIEZOMETER
gfu O [ ELEV. OR

Ela DESCRIPTION a STANDPIPE

FE|Z § |perm GANMA (cps) CONDUCTIVITY {miSiin) INSTALLATION
i o =
@™ | 3

E 2 25 5075 10 2 & 120 180 MW-3
. — CONTINUED FROM PREVIOUS PAGE — )

Bobcaygeon Formalion

- 1630 mto 29,26 m

: T Shamp contact with Verulam Formalion.

Fresh, medium brownish grey to

- meditm grey, fine grained micritc to
medium grained crystalline calcarenitic,
[ Ihinly to thickly bedded, interhédded
argitlaceous limeslone to calcarenllic
limeslone with argillaceous shaly

- r From 16,30 m lo 17.55 m: Fresh

‘L medium brown, medium grained,
crystalline, fainlly petrolifercus, medium
— 21 {o thickly bedded calcarenite imestone.

' From 17.55 m to 20.10 m: Fresh,
medium brownish grey, fine to medium
grained, thinly lo medium bedded,

- nodular, argillaceous, micrilic to
calcarenitic limestone,

L From 20,10 mto 21,10 m; Fresh,

. medium brovmish grey, fine grained,
-t thinly bedded, nodular, argillaceous,

' miceitic kmestone with numerous dark
-r grey to black argilacecus to shaly
bedding partings up to 1 cm thick.

I} From 21.10 m lo 27.25 m: Fresh, light
: to medium brownish grey, fine grained,
— 22 Lhinly to medium bedded, nodular,
. arglllaceous, micritic limestone with
argillaceous shaly parings intérbedded

medjum grained, crystalline, thip to

- medium beds of fossiliferous, bloclastic
L {crinold, coral) calcarenitic limestone
and very Ihin lithocfastic imestone

- beds. First calcarenite bed occurs
between 23,50 m and 23,80 m with

B shaly limestone bed al 23.47 m lo 23.50

m.

Banlonita Seal

- From 27.25 m to 29.26 m: Fresh, light
grey to creamy light grey, very fine

- grained, thinly to medium bedded,
lithographic limestone with
disseminated medium grained calcite

- crysials Interbedded with light brownish
qgrey, fine grained, thinly to medium
bedded, nodulzr, amillaceous, mictitic
limestone, First nodular, micritic
limestene bed occurs between 28.05 m
3 and 29.26 m.

= 24
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PROJECT: 04-1120-800
LOCATION: N4938298.2 ;E 651523.4

GEOPHYSICAL LOG OF: MW-3

DRILLING DATE: Sep, 27, 2004

DRILL RIG: Longeyear 38

DRILLING CONTRACTOR: Marathon Drilling Ltd.

SHEET 6 QF 12
DATUM: GEORETIC

DEPTH SCALE
METRES
DRILLING RECORD

DESCRIPTION

SYMBOLIC LOG

ELEV.

GEOPHYSICAL RECORD

DEPTH
(m}

GAMMA {cps)
25 S0 75 100 40
1 ]

1 1 1

CONDUGTIMITY (mS/m)
B: 120 160
L 1 '

PIEZOMETER
OR

STANDPIPE
INSTALLATION

MW-3

— 27

— 28

— CONTINUED FROM PREVIQUS PAGE

(8) ")

Bobeaygeon Formation
16.30 M0 29.26 m

Sharp contact with Verulam Farmation.

Fresh, medium brownish grey to
medium grey, fine grained micritic to
medium grained crystalline calcarenitic,
Ihinly to thickly bedded, interbedded
argifaceous limeslane to calearenitic
limestene with argillaceous shaly
bedding partings.

From 16.30 m 10 17.55 m: Fresh
medium brown, madium grained,
crysialiine, faintly petroliferous, medium
to thickly bedded calcarenite limestone.

From 17.55 m fo 20.10 m: Fresh,
medium brownish grey, fine to medium
grained, thinly to medium bedded,
nedular, argillaceous, micqitic (o
calcarenitic limestone.

From 20.10 m to 21,40 m: Fresh,
medium brownish grey, fine grained,
thinly bedded, nodular, argillaceous,
mieritfc limestone with numerous dark
grey to black argillaceous o shaly
bedding parlings up to 1 cm thick,

From 21.10 m o 27.25 m: Fresh, light
to medium brownish grey, fine gralned,
thinly to medium bedded, nodufar,
argilfaceous, micritic limestene with
argillaceous shaly partings interhedded
with eccasienal brownish grey, fine to
medium grained, erystalline, thin to
medium beds of fossiliferous, blaclastic
(crinold, coral) calearenliic limestone
and very thin lithodlastic limestone
beds. First calcarenite bed accurs
between 23.50 m and 23,80 m with
shaly imestone bed al 23.47 m to 23,50
m.

From 27.25 m10 29.26 m: Fresh, light
grey lo creamy light grey, very fine
gralned, (hinly to medium bedded,
nithographic limestone with
disseminated medium grained calcite
cryslals interbedded with light brownish
grey, fine grained, thinly to medium
bedded, nedular, argillaceous, micritic
imestone, First nodular, micritic
limestone bed occurs between 29.05 m
and 29.26 m,

21853

Gull River Formation
29,26 mlo 4620 m
(See next page for detailed description)

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800 - GEOPHYSICAL LOG OF: MiW-3 SHEET 7 OF 12

LOCATION: N 4938298,2 ;E 651523.4 DRILLING DATE: Sep. 27, 2004 DATUM: GEQDETIC
DRILL RIG: Longeyear 38 §
DRILLING CONTRACTOR: Marathon Drilling Lid.

GEOPHYSICAL RECORD © PIEZOMETER
OR

STANDPIPE
GAMMA (cps) CONDUCTIVITY {mS/m) INSTALLATION

5 50 75 100 o 8 120 160

® 2w % P B W o MWV-3

— CONTINUED FROM PREVIOUS PAGE~| ®) )

Gull River Formalion
- 29,26 mto 46,20 m

ELEV.

DEPTH
(m)

DESCRIPTION

DEPTH SCALE

METRES
DRILLING RECORD
- SYMBOLIC LOG

R Unit 4 29.26 m fo 32.62 m:

Fresh, light creamy grey to whitish gray,
o very fine grained, thinly {o thicidy
bedded, lithographic limestone with
- occasional disseminated medium

- gralned calcile crystals, occasional
: stylolites, and mollled textured bed at
- top of unit between 29.26 mand 29,34
m with black argillaceous bedding
parting at 31.26 m.

Uit 3 3262 m fo36.25m

-
d Fresh, fight grey, fine grained, thinly to
thickly bedded dolomitic limestone to
“E dolostone with argillaceous bedding
’ parlings and motiled textured beds
- (32.80 m t0 33.39 m, 33.56 m {0 34.24
mand 34,50 m to 36,10 m). Open, 3
cm thick shaly bedding parting at top of
3 unit. Distinct, light greenish grey, fine
grained, siliceous dolostane heds at
- 3265 m to 32.80 m and 36.10 m 1o
g 36.25 m with green lithoclastic bed from
T 33.39 m to 33.56 m and argillaceous

» faminar fexiured dolomilic imestone

: from 34.24 m to 34.50 m.

- Unit2 36.25 mto 40,12 m
2 Fresh, light creamy grey, very fine

- gralned,gmediumn:g thlc)!'dy bg,dded,

o lithegraphic limestane with eccasional

stylolite, motiled lextured beds (37.90 m

10 38.25 m and 39.03 m to 39.80 m}

L and argillaceous hedding partings.

S}um;:.ed bedding structure 2t top 10 cm

B of unil

Unit1 40.12 m to 46.20 m

Benlonite Seal

Fresh, light grey, fine grained, thinly to

= thickly bedded dolomitic limestone and
B doloslone with occasional disseminated
medium grafned calcile crystals and
1 3 argillaceous {o black shaly bedding
pariings, mollied textured bed (41.66 m
- to 42.50 m) and thin, laminar textured
beds. Top of Unit 1 marked by shale
paring from 40.12 m o 40.13 m.
. Distinct, light greenish grey, fine grained
siliceous, lthoclastic dolostene beds

el qccurat 40,95 m o 41.468 m and 45,25
ol. m o 45.50 m. Top of upper graen bad
~r marked by shaly limestone from 40,85
8L mio 40.95 m. Distinct while, soft mar
8 layer occur at base of upper green bed
- at 41.46 m. Reddish brown, thin shaly
=l dolostone bed at 45,50 m to 45.52 m,
a
<l
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S
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(3] 8
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g
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w
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=
Q
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o
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& CONTINUED NEXT PAGE
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PROJECT: 04-1120-300 GEOPHYSICAL LOG OF: MwW-3 SHEET 8 OF 12

LOCATION: N 4938298.2 . 6515234 DRILLING DATE: Sep, 27, 2004 DATUM: GEODETIC
DRILL RIG: Lengeyearas
DRILLING CONTRACTOR: Marathon Dhitiing Lid.

: O
[+
30| 8 8 GEOPHYSICAL RECORD PIEZOMETER
b o | mev. OR
= | e DESCRIPTION 5 |geeH STANDPIPE
I 2 GAMMA (cps) CONBUCTIVITY (mSfm) INSTALLATION
-~ =
i o o 40 B0 120 160
a 215 5|U 7"|5 110 ! Br 1 1|G MW'S
| ~ CONTINUED FROM PREVIQUS FAGE — ) (8} )
Cult River Formation
B 29,26 mlo 46.20 m
" Unit4 20.26 m10 32,62 m;
i Fresh, light creamy grey lo whitish orey,
- very fine grained, thinly ta thickly
bedded, lithographic limestone with
B occasional disseminated medium
N grained calcile crystals, occasional
stylolites, and meottfed textured hed at
B lop of unit between 28,26 m and 29,34
| m with black argillaceous bedding
parting at 31,26 m.
i Unit3 32.62 mto 3625 m
- 36

Fresh, light grey, fine grained, thinly to
thickly bedded dolomitic limestone to

5 dolostene with argiltaceous bedding
partings and mottled textured beds

- {32.80 m to 33.39 m, 33.56 m to 34.24
m and 34.50 m {o 36.10 m}, Open, 3
cm thick shaly bedding parting at top of
. unil, Distinct, light greenish grey, fine
grained, siliceois daloslone beds at

- 32,65 m1o 32,80 m and 3610 m o
36.25 m with green lithaclastic bed from
32,39 m lo 33.56 m and argilaceous

L laminar textured dolomitic limestone
from 24,24 m to 34,50 m.

_ Unit2 3625 mto40.12m
. Fresh, light creamy grey, very fine
grained, madivm to thickly beddad,

¥ lithographie limeslone with occasional
stylolite, mottled taxiured beds (37.80 m
{0 38.25 m and 39.03 m {o 39,80 m)

L and argillaceous bedding partings.
Slumped bedding structure at top 10 cm
- of unit,

Unit1 40.12mto 4620 m

.

Benlonile Seal

Fresh, light grey, fine grained, thinly to

o thickly bedded dolomitic limestane and
dolostone with occasional disseminated
medium grained calcile crystals and

L 38 arglllacecus to black shaly bedding
partings, mottied textured bed 41.66 m
- 10 42.50 m) and Ihin, laminar textured
beds. Top of Unit 1 marked by shale
parting from 40,12 m to 40,13 m.

L Distingt, light greenish grey, fine grained
sillceous, lithoctaslic dolostane beds

B occur a140,95 m to 41,46 m and 45.25

& R m to 45,50 m. Tap of upper green bed
= marked by shaly limestone from 40.85
8l m to 40.95 m. Distinct white, soft masd
§ Iayer occur at base of upper green bed
- at 41.48 m. Reddish brown, thin shaly
= dofostone bed at 45.50 m to 45,52 m.
(4]
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PROJECT: 04-1120-800
LOCATION: N 4938298.2 ;& 651523.4

GEOPHYSICAL LOG OF: MW-3

DRILLING DATE: Sep, 27, 2004

DRILL RIG: Longeyear38

DRILLING CONTRACTOR: Marathen Drilling Lid.

SHEET 9 OF 12
DATUM: GEODETIC

DEPTH SCALE

METRES
DORILLING RECORD

DESCRIPTION

SYMBOLIC LOG

ELEV.

GEOPHYSICAL RECORD

DEPTH
(m}

GAMMA {cps}

CONDUCTIVITY (Sm)

40 80 120 180
1 1 I 1

PIEZOMETER
OR
STANDPIPE
INSTALLATION

MW-3
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(8) )

41

42

43

Gull River Formation
29,26 mto 46.20 m

Unit4 29.26 m lo 32.62 m:

Fresh, light creamy grey to whitish groy,
very fine grained, thinly to thickly
bedded, lithagraphic limestona with
occasional disseminaled medium
grained calcite crysials, occasional
stylolites, and mattled textured bad at
top of unit between 29,26 m and 29.34
m with black argillaceaus bedding
parting at 31.26 m.

Unit3 3262 mto 36.25m

Fresh, light grey, fine grained, thinly to
thickly bedded dolomitic mestone to
dolostone with argllaceous bedding
partings and mottled textured beds
(32.80 m t0 33.39 m, 33.56 m to 34.24
m and 34.50 m o 36.10 m). Open, 3
cm thick shaly bedding pariing at top of
unit. Distinct, lnht greenish grey, fine
grained, siliceous delostone beds at
32.65mlo 3280 m and 36,10 mto
36.25 m with green [fithoclastic béd from
33.39 m to 33,56 m and argillaceous
laminar textured dolomilic limestone
fram 34.24 m to 34,50 m.

Unit2 36.25 mto 40.12m

Fresh, light creamy gray, very fine
grained, medium to thickly bedded,
lithographic limestone with occaslonal
stylolite, motiled textured beds (37.90 m
to 38.25 m and 39.03 m to 39,80 m)
and argillaceous bedding parings.
S}umped bedding struclure at top 10 em
of unit,

Unit1 40,12 mto46,20m

Fresh, ight grey, fine grained, thinly to
thickly bedded dolomitic limestone and
dolostone wilh occaslonal disseminated
medium grained calcite crystals and
argillaceous to black shaly bedding
partings, motiled taxtured bed (41.66 m
fo 42.50 m) and thin, laminar texiured
beds. Top of Unit 1 marked by shale
parting from 40.12 m {0 40,13 m,
Dislinct, light greenlsh grey, fine grained
siliceous, lithociaslic dolostone beds
occur at 40.95 m to 41.46 m and 45,25
m to 45,50 m, Top of upper green bed
marked by shaly limestone from 40,85
m to 40,95 m. Distinct while, soft mad
layer occur at base of upper green bed
at 41,46 m. Reddish brown, Lhin shaly
dolostone bed at 45.50 mto 45,52 m.

CONTINUED NEXT PAGE
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PROJECT: 04-1120-300
LOCATION: N 4938298.2 ;E 651523.4

GEOPHYSICAL LOG OF: MW-3

DRILLING DATE: Sep. 27, 2004
DRILL RIG: Longeyear 38

DRILLING CONTRACTOR: Marathon Ovifting Lid.
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e |2 £ m GAMMA (cps) CONDUCTMITY {mS/m) INSTALLATION
-l
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e — CONTINUED FROM PREVIOUS PAGE — ® @
Gull River Formation e
B 29,26 m1046.20 m i
{Conlinued - See previous page for !
i detailed dascription) ¥
L otd
Awell ]
r < canstrucled with | =3 !
e 32mm diameter | 2%
B - schedule 40 oy
S PVC flush e
[~ [ threaded pipe o
r and No. 10 4,
I~ L slotled screen. :.':" E
] g
B £ 20159
Shadow Lake Formation 4820 :
N 46,20 m to 54.90 m oy
Bl
- From 46.20 m to 49.68 m; Fresh, light o
| to dark greenish grey, fine to medim i
grained, falnlly lo moderately porous, s
o thinly to medium bedded, quartz 2~
sapdstane with silistone pariings, et
B Greenlish grey sandy siltstone beds with o
| green shale lithoclasls at 46.20 m {o Al
46.70 mm, Transillonal fower contact, s
5 )
From 49,68 m to 52,52 m: Fresh, [0
— 47 medium to dark greenish grey, slake iy
A susceplible shale and shaly siitstone AT
wilh dark reddish brown shale batween o) |
- 51.75 m and 51.98 m and Inlerbedded i )
dark reddish brown and green shate (o Y
- 52.25 m. Transitional lower conlact, K
i From 52.25 m to 54.90 m: Fresh, light T
- green to dark reddish brown, fine 1o 5,5
coarse gralned, faintly porous, (hinly to S
- medium bedded sandstone comprised s
A aof angutar clasts of feldspar crysials . e S
and quarlz. Sharp basal contadt, oy
= 2.8
i =] E
- =
. =]
B ~cy
5 e
Lo
- =
% Bentenite Seal
43 %
[t
o —_—— ] = ——— e e e e e e —— e e ] —— ]
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LOCATION: N 4938298.2 ;E 651523.4

GEOPHYSICAL LOG OF: MW-3

DRILLING DATE: Sep. 27, 2004
DRILL RIG: Langeyear 38

DRILLING CONTRACTOR: Marathon Drilling Lid.

SHEET 11 OF 12
DATUM: GEODETIC

DEPTH SCALE

METRES
DRILLING RECCRD
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SYMBOLIC LOG

DEFTH
(m)
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CONDUCTIITY (mSim)
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INSTALLATION

MW-3
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Shadow Lake Formalion
45.20 mto 54.90m

From 46,20 m 10 49.68 m: Fresh, ight
{o dark greenish grey, fine lo medium
grained, fainlly to moderately porous,
thinly to medium bedded, quarlz
sandstone with siltstone partings.
Greenish grey sandy silistone beds with
green shale lithocdasls at 48,20 m to
46.70 mm. Transitional lower conlact,

From 49.68 m o 52.52 m: Fresh,
medium {o dark greenish grey, slake
susceptible shale and shaly sillstone
with dark reddish brovm shale between
51,75 m and 51,98 m and interbedded
dark reddish brown and green shale to
52.25 m. Transitional lower contact

From 52.25 m o 54.60 m: Fresh, light
green to dark reddish brown, fine to
coarse grained, fainlly porous, thinly to
medium bedded sandstone comprised
of angular clasts of feldspar cryslals
and quartz. Sharp basal contact.

152.89

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800 GEOPHYSICAL LOG OF: MW-3 SHEET 12 OF 12
LOCATION: N 4938298.2 :E 651523.4 DRILLING DATE: Sep. 27, 2004 DATUM: GEODETIC
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38 4 © | Eev. OR
"E"E o DESCRIPTION 3 [5 STANDPIPE
B2 2 i GAMMA (cps) CONDUCTIVITY (mSim) INSTALLATION
i - & 0 75 100 o
8 r AW v 1 o MW-3
| — CONTINUED FROM PREVIOUS PAGE - () A}
Precambrian Basament X
B $4.90 m1o 58.41 m
i From 54,90 m {0 55.70 m: Highly
3 wealhered, fraclured, dark reddish
rown,
B chlodite-feldspar-amphibole-gneiss.
[ From 55.70 mto 57.20 m; Fainlly {0
R moderately weathered, dark grey,
medium grained, strangly foliated,
N quartz-feldspar-amphibale gnelss with
moderately to highly weathered
B seclions between 55,90 m and §6.10 m,
L 56.50 m and 56.70 m, and 57,00 m and
57.20 m.
. 55 .
From §7.20 mto 58.41 m: Fresh, dark ==
i grey, follated,
- quartz-{eldsgar-amphibole gnelss,
L Bentonile Seal
— 57
|- 58
B =
L == 18938
END OF DRILLHOLE 5541
|- =9
F
0
DEPTH SCALE LOGGED: MK
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PROJECT: 044120400 GEOPHYSICAL LOG OF: MW-4  sueET 1 0F 8

LOCATION: N4939830.4 (€ 6507845 DRILLING DATE: Sep. 27, 2004 DATUM: GEODETIC
DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Marathon Driling Ltd.
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@ E b DESCRIPTION a DEFTH STANDPIPE
EE § g m GAMMA (cps} CONDUCTIVITY (mS/m) INSTALLATION
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N Z 50 75 100 40 @0 120 160
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GROUND SURFACE 29741 ®) )
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<
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— 2
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Open Borehole
_ 3 :r:-
]
23406 lnd
Bobcaygeon Formalion EE] K2
-3 325mio 1548 m | H |
= (See next page for delailed description) A
e
i
2
G} &)
- Well B P
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o 32mm diameter [
bt schedule 40 =
1] PVC flush
M threadsd pipe
[+ and No. 10
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PROJECT: 04-1120-800
LOCATION: N 4939830.4 ;E 650784.6

GEOPHYSICAL LOG OF: MW-4

DRILLING DATE: Sep. 27, 2004
DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Marathon Drilling Lid.

SHEET 2 OF 8
DATUM: GEODETIC

DEPTH SCALE

METRES

ORILLING RECORD

DESCRIPTION

ELEV,

GEQPHYSICAL RECORD

SYMBOLIC LOG

DEPTH
(m)

GAMMA {eps) CONDUCTIMTY {mSim)
25 S0 75 100 40 80 120 180
1 I} 1 1 : i

PIEZOMETER
OR

STANDPIPE
INSTALLATION
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=

= CONTINUED FROM PREVIOUS PAGE —
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Bobcaygeon Formalion
3.35mio 1548 m

Fresh, medium brownish grey to
medium grey, fine grained micritic to
medium grained crystatine calcarenitic,
thinly to thickly bedded, interbedded
argiltaceous limestene to calcarenilic
limestone with arglllaceous shaly
bedding parings.

From 3.35 m to 4.70 m: Fresh, medium
brown, medium grained aystaliine,
faintly petroliferous, medium to thickly
bedded calcarenite limestone.

From 4.70 m to 6.74 m: Fresh, medium
brownish grey, fine to medium grained,
thinly {o medium bedded, nodular,
argillaceous, micritic to calcarenitic
limestone.

From 8.74 m o 7.68 m: Fresh, medium
brownish grey, fina gralned, thinly
bedded, nodular, argillaceous, micritic
limestone with numeraus dark grey lo
black argitaceous to shaly bedding
partings up to 1 cm thick,

From 7,68 m te 12.65 m; Fresh, light to
medium brownish grey, fine grained,
thinly to medium bedded, nodular,
argillaceous, micitic limestone with
argillacecus shaly partings interbedded
with cceaslonal brownish grey, fine to
medium grained, crystaltine thinly to
medium beds of lossiliferous, bioclastic
(crinold, coral) calcarenitic limestone.
Very thin, lithoclastic limeslone bed
from 9.30 m to 9.40 m. Coral or
stromatoporoid fossil layerat $1.25 m
to 11.30 m.

From 12,65 mto 15.48 m: Fresh, light
grey la creamy light grey, very fine
grained, thinly to medium bedded,
lithegraphic limestoné wilh
disseminated medium grained calcite
crystals interbedded with fight browntsh
grey, fine grained, thinly to medium
bedded, nodular, argittaceous, micritic
limestone. Soft, lighl grey shale parting
between 14.25 mand 14,30 m.
Transitional lower contact,

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800

LOCATION: N 4939830.4 ;E 650784.6

GEOPHYSICAL LOG OF: MW-4

DRILLING DATE: Sep. 27, 2004
DRILL RIG: Longeyear 38

DRILLING CONTRACTOR: Marathon Driling Ltd.

SHEET 3 OF Eir
DATUM: GEODETIC

DEPTH SCALE

METRES

DRILLING RECORD

DESCRIFTION

SYMBQUIC LOG

ELEV.

GEOPHYSICAL RECORD

DEPTH
{m)

25 S0 75 100 40 &0
1 1 L[4

GAMMA {cps)

1 1 1

CONDUCTMTY {mS/m)
120 1860
1 1

PIEZOMETER
OR
STANDPIPE

INSTALLATION

MW-4 '
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Bobcaygeon Formation
335mio 1548 m

Fresh, medium browmish grey to
medium grey, fine grained micritic to
medium grained crystalline caléarenilic,
thinly to thickly hedded, interbeddad
argillaceous limestene o calcarenitic
limestone with argillaceous shaly
bedding parfings.

From3.35 m to 4,70 m: Fresh, medium
brown, medium grained crystalfline,
faintly petroliferous, medium to thickly
bedded calcarenite limeslaone,

From 4,70 m to 6.74 m: Fresh, medium
brownish grey, fine to meditm grained,
thinly lo medium bedded, nodular,
argillaceous, micitic to calcarenitic
limestone.

From 6.74 m to 7.68 m: Fresh, medium
brownish grey, fine grained, thinly
beddad, nodular, argillaceous, mioilic
limestone with numerous dark grey lo
black argillaceous to shaly bedding
pariings up to 1 cm thick.

From 7.68 mto 12.65 m: Frash, lightlo
medium brownish grey, fine grained,
thinly to medium bedded, nodular,
arglllaceous, micritic limestone with
argillaceous shaly partings interbedded
with occasional brownish grey, fine to
medium grained, crystalline thinly to
medium beds of fossiliferous, blaclastic
{crinold, coral) calcarenilic imestone.
Very thin, Tithodastic limestone bed
from 9.30 m to 9.40 m. Coral or
stromatoporoid fossil layer at 11.25 m
to11.30m.

From 12.65 m to 15.48 m: Fresh, light
grey to creamy light grey, very fine
gralned, thinly to medium bedded,
lithographic kmestone with
disseminated medium grained calcite
crystals interbedded with light brownish
grey, fine grained, thinly to medium
bedded, nedular, argillaceous, micilic
limestone. Soft, light grey shale parling
between 14.25 m and 14,30 m,
Transitional lower contact.

CONTINUED NEXT PAGE
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PROJECT: 04-1120.800
LOCATION: N 4339830.4 ;E 650784.6

GEOPHYSICAL LOG OF: Mw-4

DRILLING DATE: Sep. 27, 2004
DRILL RIG: Lengeyear 38

DRILLING CONTRACTOR: Marathen Drilling Lid.

SHEET 4 OF 8
DATUM: GEODETIC

DEPTH SCALE
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DRILLING RECQRD

DESCRIPTION

ELEV.

GEOPHYSICAL RECORD

SYMBOLIC LOG

DEPTH

{m)

GAMMA, (cps) CONDUCTIVITY (mShri)
2 50 75 100 40 80 120 180
L 1 1 1 L 1

C
PIEZOMETER S
OR

STANDPIPE
INSTALLATION

MW-4

— CONTINUED FROM FREVIOUS PAGE —

(B} (A

— 18

— 17

— 18

20—

Gufl River Formation
1548 mto 3232 m

Unit4 1548 mto 19.10m;

Fresh, light creamy grey to whitish gray,
very fine grained, thinly to thickly
bedded, lithographic limestone with
occasional disseminated medium
grained calcite erystals, mottled
{extured beds, laminar beds and
argillacecus bedding partings. From
15.70 m1io $5.72 m, slaking shale
parting.

Unit3 18.10 mto23.10m

Fresh, light grey, fina grained, thinly to
thickly bedded dolomitic limestene to
dolostone with argillaceous bedding
partings and motlfed textured beds
£{19.82 m 10 20,30 m and 21.00 m to
22,25 m). Shaly argillaceous limestone
bedding parting at top of unit from 19.10
m 1o 15.15 m, Distinct, light greenish
grey, fine grained, slliceous dolpstone
bed at 19,15 m to 19.37 m. Soft, white
marl layer between 19.78 m and 19.82
m at depth where drilfers reported
cavity. Shamp conlact with Unit 2.

Unit2 23.10m to 27.08 m

Fragh, light creamy grey, very fine
grained, medium 1o thickly bedded,
lithegraphic limestane with occastonal
stylolite, motiled textured beds (24.30 m
t024.65 mand 25,75 mto 26,08 m)
and argillaceous bedding partings.
Sharp contact with Unit 1.

Unit1 27.08mta 3232 m

Fresh, light grey to light tan grey, fine
grained, thinly to thickly bedded
dolomiticfimestone and dotostone with
occasional disseminaled medium
grained calcite crystals, argillaceous
bedding partings, motiled texiured beds
(27.73m 10 28,57 mand 2880 m 1o
29.25 m) and thin, laminar textured
beds, Dark grey, slaking shale from
27.08 m to 27,13 m, Silty to sandy
lithociastic dolostone at 27.13 m io
27.27 m. Distinet, light greenish arey,
fine gralned siliceous, lilhoclastic
dolostone bed occurs at 27.27 m to
27.73 m, Weathered shale parting at
29.25 m. Reddish brown, thin shaly
doloslone beds at 30.40 m to 30.45 m
wilh disseminated pyrite and 31.75 m to
37.80 m,

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800

LOCATION: N 4939830.4 E 650784.6

GEOPHYSICAL LOG OF: MW-4

DRILLING DATE: Sep. 27, 2004

DRILL RIG: Longeyear3s

DRILLING CONTRACTOR: Marathon Drilling Ltd.

SHEET 5 OF 8
PATUM: GEQDETIC

DEPTH SCALE

METRES
DRILLING RECORD

DESCRIPTION

SYMBOLIC LOG

ELEV.

GEOPHYSICAL RECORD

DEPTH
{m}

GAMMA {cps)
25 50 ¢5 10D 40 80
1

CONDUCTIVITY (mS/m)

120 160
l £

PIEZOMETER
OR

STANDPIPE
INSTALLATION

MWW-4

— 21

— 24

— CONTINUED FROM PREVIOUS PAGE —

(8} )

Gull River Formalion
1548 mio32.32m

Unit4 1548 mto 19.10 m;

Fresh, light creamy grey to whitish grey,
very fine grained, thinly to hickly
bedded, fithographic limestone with
occasional disseminated medium
grained calcite crystals, motiled
textured beds, laminar beds and
argillaceous bedding parlings. From
15.70 m1io 15.72 m, slaking shale
parting.

Unit3 19.10m e 23.10m

Fresh, light grey, fine grained, thinly to
thickly bedded delomitic limestone to
dofoslone with amillacacus bedding
partings and moliled textured beds
(19.82 m to 20,30 mand 21.00 m to
22,25 m). Shaly argillaceous limeslone
bedding parting at top of unit from 19.10
mio 19.15 m. Distinet, light greenish
grey, fine grained, siliceous dolostane
bed at 19.15 m to 19.37 m. Soft, white
mar layer between 19.78 m and 19.82
m al depth where drillers reporied
cavity. Sharp contact with Unit 2.

Unit2 23.10mto 27.08 m

Frash, light creamy gray, very fina
grained, medium to thickly bedded,
lilhograplic imestene with occasional
stylolite, mottled textured beds (24.30 m
to2465mand 2575m1026.08m)
and argillaceous bedding parlings.
Sharp contact with Unit 1.

Unit1 27.08 mto 3232 m

Fresh, light grey lo light tan grey, fine
gralned, thinly to thickly bedded
dolomitic imestane and dolostone with
occasional disseminated medium
gralned calcile crystals, argillaceaus
bedding partings, motted textured beds
(27.73 m 10 28,57 mand 28,80 m lo
29.25 m} and thin, laminar textured
beds, Dark grey, slaking shale from
27.08 m fo 27.13 m. Silty to sandy
lithodlastic dalostone at 27.13 mto
27.27 m. Distinct, Tight greenish grey,
fine grained siliceous, litheclastic
dalostone bed occurs at 27.27 mto
2773 m. Wealhered shale parting at
29.25 m, Reddish brown, thin shaly
dolostone beds at 30.40 m to 30.45 m
with disseminated pyrite and 31.75 mio
37.80m.

T L L o R R R R o R R L S R R R R R R R AR R R R R R R R R R G R R R R T R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R s AR R R R RRRRRRR

CONTINUED NEXT PAGE
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PROJECT: 04-1120-800 GEOPHYSICAL LOG OF: MwW-4 SHEET 6 OF 8

LOCATION: N 4939830.4 £ 650784.6 DRILLING DATE: Sep, 27, 2004 DATUM: GEODETIC
DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Marathen Drilling Lid.

GEOPHYSICAL RECORD PIEZOMETER ﬁ
ELEV, 4 OR

DEPTH
(m)

DESCRIPTION STANDPIPE

GAMMA (cps} CONDUCTIVITY {mS/m) INSTALLATION
E] 8 120
25 5 7 100 40 0 ? 1?0 MW-4

1 1 L ] ] 1
— CONTINUED FROM PREVIOUS PAGE —I 8) ]
Gull River Formation
- 1548 mto32.32m

DEPTH SCALE
METRES
DRILLING RECCRD
SYMBOLUIC LOG

Unit4 1548 mic 19.10 m:

Fresh, light creamy grey 1o whitish grey,
- very fine grained, thinly to thickly
bedded, fithographie limestone with
occasional disseminated medium

. grained calcile crystals, mottled
lextured beds, laminar beds and

B argillaceaus bedding partings. From
15.70 m l0 15.72 m, slaking shale
parting.

Unit3 19.10 mto 23.10m

Frash, light grey, fine grained, thinly to
thickly heddad delomitic limestone to
L dolostone with amillaceous bedding
partings and mattled textured beds
- (19.82 m 10 20.30 m and 21,00 m to

. 22,25 m), Shaly argillaceous limeslone
bedding parting at top of ualt from 19.10
L mlo 19.15m. Distinct, light greenish
grey, fine grained, siliceous dolostone
- bed at 19.15 m to 19,37 m. Soft, white
marl layer between 19,78 m and 19.82
m at depth where drillers reported
- cavity. Sharp conlact with Unit 2,

- Unit2 23.10 mto27.08 m

— 7 Fresh, Eght creamy grey, very fine

. grained, medium Lo thickly bedded,
lithographic limestone with occasional

- stylolite, mottied textured beds {24.30 m
t024.65 mand 25.75 m o 26.08 m )
and argillaceous bedding partings.

B Sharp contact with Unit 1.

- Unit1 27.08 m10 3232 m

Opean Borehole

Fresh, light grey to fight lan grey, fine

B grained, thinly to thickly bedded
dolomitic imestone and dolostane with
- occaslonal disseminated medium
grained calcite erystals, argillaceous
bedding parlings, mottled {extured bads
- 22 {27.73 m lo 28.57 m and 28.80 m {o
29.25 m) and thin, laminar fextured

- beds, Dark grey, slaking shale from
27.08 m lo 27,13 m. Slty to sandy
lithoclastic delostone at 27.13 m fo

- 27.27 m. Distinct, light greenish grey,
fine grained siliceous, lithoclastic

- dalostone bed occurs at 27.27 m lo
27.73 m. Weathered shale parting at

[ 29.25 m. Reddish brown, thin shaly

- dolastone beds at 30.40 mio 30.45 m
with disseminated pyrite and 31.75 m o
- 37.80m.

L L) (] T T L] ¥

e
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CONTINUED NEXT FAGE

DEPTH SCALE
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PROJECT: 04-1120-800

LOCATION: N 4939830.4 ;E 650784.6

GEOPHYSICAL LOG OF: MW-4

DRILLING DATE: Sep. 27, 2004

DRILL RIG: Longeyear38

DRILLING CONTRACTOR: Marathon Drilling Lid.

SHEET 7 OF 8
DATUM: GEODETIC

[a]
[V
4.1 8 8 GEOPHYSICAL RECORD PIEZOMETER
o | = o | ELev. OR
EE o DESCRIPTION 3 loerm STANDPIPE
gz | = = GAMMA (cps) CONDUCTIVITY {mSfm} INSTALLATION
= >
o F (7]
5 B op e | 0w ow o MW-4
| . — CONTINUED FROM PREVIOUS PAGE — ) (A)
Gull River Formation =
- 1548 mlo 3232 m =
{See previous page for delailed T=:
¥ dascriplion) =
o—<
- =
i =
- a1 £
B E:E
L. ]
2
. =
i =
]
- =
i =
]
=
- =
T
- =
L =i sl
Shadow Lake Formation 3222 ;
B 3232m103553m
i From 32.32 m to 25.15 m: Fresh, light Open Borehols
- to dark greenish grey, fine arained,
Lhinly interbedded, sillstone, shala and
g minor sandstone.
) From 35,15 m to 3553 m: Fresh, dark
= greenish grey, slake susceplible shate,
-~ 1.
3 =
a P
{ -’é
- M4
e f--———— — — (— (— — — — LU H — — e e e e e J_ ______________________ — — ]
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: MK
1:25 CHECKED: KM 000103
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PROJECT: 04-1120-800
LOCATION: N 4939830.4 ;E 650784.5

GEOPHYSICAL LOG OF: MW-4

DRILLING DATE: Sep. 27, 2004
DRILLRIG: Longayear 38

DRILLING CONTRACTOR: Marathon Drilling Lid.

SHEET 8 OF 8

DATUM: GECDETIC

BAR_GEOPHYSICAL 041120800-RCK-GED.GPJ

[=] ™
[+
4 |8 3 GEOPHYSICAL RECORD PIEZOMETER O
o8| @ o leev. OR
EE o DESCRIPTION 3 loerm STANDPIPE
&= :EJ a P GAMMA, (cps) CONOUCTIVITY {mSim) INSTALLATION
o b 5 50
z 2.5 ! 7'5 1?0 4’0 E!D 120 1'60 MWV-4
. — CONTINUED FROM PREVIOUS PAGE — ®) ()
Shadow Lake Formation
B 32.32mto 3553 m
" From 3232 m10 35.15 m: Fresh, light
| to dark greenish grey, fine grained, Gpen Borehole
thinty Interbedded, siltstone, shale and
o minor sandstane.
B From 35,15 m to 35.53 m: Frash, dark 201.05
i \greenlsh qroy, slake susceplible shale/ 3553
END OF DRILLHOLE
l— 2
- a7
|— 38
— 39
|— 40
DEPTH SCALE G lj LOGGED; MK
1:25 - JASsoOciates CHECKED: kan000104




PROJECT: 04-1120-800 . GEOPHYSICAL LOG OF: OW-1 SHEET 1 OF 1

LOCATION: N 4938696.1 ;E §51192.6 DRILLING DATE: Aug 2004 DATUM: GEODETIC
GRILL RIG: Tamrock 1500 Hyd. Drill
DRILLING CONTRACTOR: R.W. Tomlinson Limiled

[~}
&
u g § GEOPHYSICAL RECORD PIEZOMETER
58| o 1] OR
e | & 9 | ELEV.
HE DESCRIPTION 3 DEFTH STANDPIPE
EE Z a ’fm) GAMMA {cps) CONDUCTIVITY (mS/m)} INSTALLATION
o >
o 5 w 25 50 75 100 40 80 120 16D
L L 1 1 h L L | L
GROUND SURFACE Cxe) (A}
— 0 -
- Verulam Formation Sand L
= El ==
: { —1]
- f—f—1
- ear Benlonite Seal
o e
1. Fl—T1-
L —1—]
=14
o t—=f—1
— 10 BT
- I
™ F—1—1
= =T
- S5 Sand Benienite Seal
[= r—~1—]
L. F—T4
L. —1—1
. AAE
- =I=]
L bT—T-
[~ 15 =
o [maf=]
— 20
- Bobcaygeon Farmaflon |5
— 2
n Sand
N Aand B wells
N canstructed with
- AZmm diameter
— 30 schedule 40
o PVC flush
N threaded pipe
- and Ne. 10
- slatied screen,
3 END OF DRILLHOLE 108 WwallG
L n;'nslrucled with
[ : 25mm diameter
—~ 35 Noles ik :l'h e
o 1. Rotary percussion drilthole, drilted BVC flu
- and legged by R.W. Toméinson Limited . 2‘,,’3‘,‘.;’; d1%'P ®
L. slotted screen
- 2. Geophysical logging and moanitering
N well installation performed by Golder
- 40 and Allan Wright Water Wells Inc. .
N 3. Geological fonmation contacts
- Infermed from geophysical logs
45
-
- s
&0

BAR_GEOPHYSICAL 041120800-RCK-GEQ.GPJ GAL-CANADAGDT 128106 JDR

DEPTH SCALE 1d LOGGED: N/A
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PROJECT: 04-1120-800
LOCATION: N 4838896.3 ;E 651463,1

GEOPHYSICAL LOG OF: OW-2

DRILLING DATE: Aug 2004
DRILL RIG: Tamrock 1500 Hyd, Dall
DRILLING CONTRACTOR: RW. Temlinson Limited

SHEET 1 OF 1
DATUM: GEODETIC

: O
o <
4.18 8 GEOPHYSICAL RECORD PIEZOMETER -
8 | & o | elev. OR
IE ® DESCRIPTICN a DEPTH STANDPIPE
o 2 m GAMMA (cps) CONDUCTWITY (mSim) INSTALLATION
= 5
a z » 25 50 75 100 40 80 120 150
1 i 1 1 % 1 L 1
GROUND SURFACE 25008 CIB) (A4
-0 Venttam Formaiion 2 Sad] p—
. _::
[ ST Benlonite Seal
- o
- HESIE Sand
E ToE Bentonite Scal
- 15 _:_
O I I =] 23408
- Bobgaygeon Fomalion 16.00
— 2
_ Sand e
L L
u AandBwelts [
- canstrudled with | ~<
- ? 32mem diameter  [“y¢
A I B 221,08 schedula 40 =
5 Gull River Formation 2900 BVC flush 1
- a0 threaded pipa ~: H
B and No, 10 "._- xh
N 21828 slotled sereen. | H
- END OF DRILLHOLE 3150 Well & '
[ constructed with
I Notes: 25ma dlameter
» ﬁéﬁul:h 40
|— 35 1. Rolary percussion drilthale, drilled “
L and lagged by R.W., Temlinson Limited 2".{3?5’&‘1‘6“’“
N . slofed screen
= 2. Geaphysical logging and monitoring
L well installation performed by Golder
- and Allan Wright Water Walls Inc, .
— 40 3. Gealogical formalion contacts
- infemed from geophysical logs
45
- E
C 55
—_
DEPTH SCALE LOGGED; NA




PROJECT: 04-1120-800 GEOPHYSICAL LOG OF: OW-3 SHEET 1 OF 1
LOCATION: N 4939203.0 JE 6510388 DRILLING DATE: Aug 2004 DATUM: GEODETIC
DRILL RIG: Tamrock 1500 Hyd. Drilt
DRILLING CONTRACTOR: RW. Tomlinson Limited
’ [a}
O LTz ”
g ol 9 9 GEOPHYSICAL RECORD PIE%NAETER
u | B O | ELEV.
2k | o DESCRIPTION 3 |oeemn g STANDPIPE
E.z = ] Pl GAMMA (cps) CONDUCTIVITY {mS/m) INSTALLATION
=
lE » 25 50 75 100 40 80 120 180
] I i 1 L L L] 1
0 GROUND SURFAGE 24284 ) {C)(B) )
- Verulam Formafion T Sand
- =
o T Bentanite Seal
— 10 Bobcaygeon Fanmaion
" : Sand
- Bentonile Seal
. 15
— 20
. Gl River Formaton ==
[~ =
- 55 o
N e=x Sand "v.-: N
- [ {4
- = w3
C = AmdBwels  |A7] ]
- i constucted with | % [
- = 32mm diameter [« T
[— 30 = schedule 40 2HA
N o PVC flush el
- ] threaded pipe [ »FH
- = and No. 10 Sl
[ ) slotied screen, [« 2
[ END OF DRILLHOLE Well C
- as ;gnsuudc_led T’glh
[ 3 mm diameter
- Notes: ;ﬁ‘ g‘:{‘" ‘;’h g
I 1. Rotary percussion drillhole, drilled ush
N and logged by R,W, Tomlinsen Limited g::sﬁ:.d%po
N slofted screan
o 2. Geophysical logging 2nd monitoring
- well installation parformed by Golder
[~ 40 and Allan Wright Water Welis Inc.
5 E 3. Geological formation contacts
§ u inferred from geophysical logs
B =
ar
N )
=8
ar
g B
st
‘_.) -
2 o
(O] 5
-F
zF
al
.ok
L -
2F
Bl ss
sk
[=1 =
. 2
(3
=
b e
o
>
T —
0.
o
@] DEPTHSCALE 1 LOGGED: N/A
« Golder -
1:300 i CHECKED: JPA/
g Associates 000107




PROJECT: 04-1120-800

LOCATION: N 4939456.5 |E 652030.0

GEOPHYSICAL LOG OF: OW-4

DRILLING DATE: Aug 2004
BRILL RIG: Tamrock 1500 Hyd. Drill

ORILLING CONTRACTOR: R.W. Tomlinson Limiled

SHEET 1 OF 1

DATUM: GEODETIC

BAR_GEOPHYSICAL 041120800-RCK-GEO.GPJ GAL-CANADAGDT 12/8/05 JOR

2 O
-3 3
4,08 8 GEOPHYSICAL RECORD PIEZOMETER
R4 | g o [Eev. OR
z E I DESCRIPTION g DEPTH STANDPIPE
B2 2 2 %m) GAMMA {cps) CONDUCTIMITY (mSim) INSTALLATION
= o
- @ 25 50 75 100 0 B0 120 160
1 ] f 1 1 1 1 1
GROUND SURFACE C)B)
- 0 Verulam Farmalion Sand E .
_
- Bentonile Seal
- 10 T .
- Bobcaygeon Formation
X Sand Bentenita Seal
-
" 20
N “Gul River Formation >
- I
- Sand ‘
o Aand Bwells y
C conshrucied with
- 32mm diameler
N schedula 40
L. PVC flush
- 30 threaded pipo
- and No, 10
L slotted screen,
B END OF DRILLHOLE WallC
M constructed with
N Noles: 25mm diameter
N ;?cur’l[ul:h 40
[— 3 1, Rotary percusslon diillhale, drilled usn
C and logged by R.W. Tomiinson Limitad threaded pipe
N slolted screen
o 2. Geophysical lagging and menitoring
- well installation perfermed by Golder
N and Alfan Wright Water Wells lne,
[~ 40 3. Geological farmation contacts
- inferred from geophysical logs
- 45
- s
- 55
—_—
DEPTH SCALE LOGGED: N/A
_1:300 cHEcKeD: Jpa000108



PROJECT: 04-1120-800 ‘ GEOPHYSICAL LOG OF: OW-5 : SHEET 1 OF 1

LOCATION: N 4939682.9 |E 651256.6 DRILLING DATE: Aug 2004 DATUN: GEODETIC
-DRILL RIG: Tamrock 1500 Hyd. Diitl
DRILLING CONTRACTOR: R.W. Tomlinson Limited -

a
0
; a8 § GEOPHYSICAL RECORD PIEZOMETER
ol OR
oo | ¥ O | ELEV.
Ele DESCRIPTION 6 STANDPIPE
Fa| 2 @ |DEPTH GAMMA (cps) CONDUCTIMITY (mSim) INSTALLATION
uf = =| (m
S 2 25 S0 75 100 40 80 120 1BO
L 1 ) 1 1 1 1 ]
GROUND SURFACE 24071
- 0 Verulam Formation 000
:_. s| | L 21521 ‘ Banlonite Seal
o Bobcaygeon Formalion 550
[ 10
N Sand
- 3/8 Hola Plug
- 15
E ______________ 2271
- Gull River Formation 18.00) -
- 2
- 25 Sand
N Well A
B Constructed with
- 20 vibrating wire
- transducer
N Instaled a126.8
- m depth,
- 207.66
N Well B
- END OF DRILLHOLE 3205 m:;lmded with
N 32mm diameter
[~ 15 Noles; - . ;?r‘ce%ﬂ:h 40
C 1. Rolary percussion drillkole, dritted ihreaded pipe
- and logged by R.W. Tomlinson Limited lolied screen,
C 2, Geophysical logging and manitoring
N well installation performed by Golder
— 40 and Allan Wiight Water Wells Inc.
© C 3. Geological formation contacls
Sk inferred from geophysical logs
Sk
8
—f- 45
=]
Q
o
o
2
<
=q
(5]
@
@
d
w
3
2 s5
g
k=1
5]
3
-]
§ &0
4
r
[N
&
©] DEPTH SCALE GOI d!‘_l' LOGGED: N/A
m

1:300 Associates CHECKED: JF'AfbDD 109




PROJECT: 04-1120.800 GEOPHYSICAL L.OG OF: OW-6 SHEET 1 OF 1
LOCATION: N 4939856.1 ;E 651481.8 DRILLING DATE: Aug 2004 DATUM: GEODETIC
DRILL RIG: Tamrock 1500 Hyd. Drill
DRILLING CONTRACTOR: R.MW. Tomlinson Limited
o
w & by [, . ji
o 9 o] GEOPHYSICAL RECORD PIEZOMETER
ugzm ¥ o |Eev. OR
EE o DESCRIPTION 3 oz STANDPIPE
gz | 5 2 m GAMMA {cps) CONDUCTIVITY {mSim) INSTALLATION
=
° |z & 25 80 75 100 40 80 120 160
L 1 1 1 1 1 1 1
. GROUND SURFACE 24335 ©)E) (A
o Verulam Fermation T 0,00 Sand
C ¢ =
e I N L T 236.75)
C Bebcaygeon Formafion 650 Benlonite Seal
- 10
N Sand
. Bentonite Seal
:— 15
E ______________ 224.75]
- Gull River Formalion 2 18.50
— -
e
- ; Sand :::..
- = AandBwas [ {1
- o consiructed with |3, 1
= 30 = 32mm diamater - 341
- = seheduls 40 ~ H
L E PVC gu;hl Ry
N [ threaded pipe 3
- = and No, 10 ‘3::,1
N = 209.85 stofled seraen. [~
N END OF DRILLHOLE 3340 Wellc
- constiucled with
- Notes: 25mm diameler
L ' sché%ul:h 40
- 1. Rolary percussion drillhole, drilled PVCflush
. and logged by R.W. Tomlinson Limited reaed mipo
= sfoltod screen
L 2. Geophysical logging and monitoring
[ w0 wellinstallation performed by Golder
B and Allan Wright Water Wells Inc.
<F
ar 3. Geological formation contacts
af Inferred from geophyslcal logs
E L.
|F
L 45
5F
3 »
af
sL
Zr
2k
Zf =
(L] N
2F
ol
or
w
2E
wl
2l s
SF
) N
& &0
e
I
o
2
[ DEPTH SCALE G 1 LOGGED: N/A
& 1:300 - JA SsOCiat CHECKED: 4pA000110
o : ¢S




‘PRQOJECT: 04-1120-800
LOCATION: N 4840357.7 E 651916.7

GEOPHYSICAL LOG OF: OW-7

DRILLING DATE: Aug 2004
DRILL RIG: Tamrack 1500 Hyd, Orilt

DRILLING CONTRACTOR: R.W. Tamlinson Limited

SHEET 1 OF 1
DATUM: GEODETIC

o
[l
%m 8 § GECQPHYSICAL RECORD PIEZOMETER
gu | ¥ o | ELev. OR
ZE - DESCRIPTION 2 |5 - STANDPIPE
Es § o il GAMMA (cps) CONDUCTIVITY (mS/m}) INSTALLATION
w pe | >
° |z o 25 50 75 100 40 80 120 160
1 1 1 L 1 L L L
GROUND SURFACE UsE (CKB)
- 0 Verulam Formatien T 0.60| sand
- s
[ | LT 23987
k Bobeaygeon Formation . 680 Bentenile Seal
;— 10
. : Sand
o Bentonite Seal
- 15 %
E ______________ Z747
|— 20 Gull River Formalion £ 19.50
g £
n ¥ Sand
R = Aand B wells
= - constructed with
- - 32mm diameter
- = schedule 40
B H PVC flush
|- a0 E threaded pipa
L. E and No. 10
o < 21491 - slolled screen.
- END OF DRILLHOLE REL WellC
- constructed with
- Notes: 25mm diamater
- ﬁé%ul:h 40
— 35 1. Rolary parcussion drillhate, drilled usn
[ and logged by R.W., Tomlinson Limited g‘n':“;:dﬁ,"’“
o slotled sereen
- 2, Geophysical logging and monitoring
- well installation pedformed by Golder
B and Allan Wright Waler Wells Inc.
:— 40 3. Geclogical formation contacts
ek inferred from geophysical logs
B
8t
=
1
- _— 45
[}
or -
<[
oL
g [
‘_.) :
3
2F
GF
al
w
uk
=
B s
=]
2L
ap
g L
2k
&l s0
@
x
.
2l
@] DEPTHSCALE G 1] LOGGED: N/A
g 1 i CHECKED: JPAT
5L _1:30 Associates 000111




PROJEGT: 04-1120.800 GEOPHYSICAL LOG OF: OW-3 SHEET 1 OF 1
LOCATION: N 4840057.3 ;E 651789.2 DRILLING DATE: Aug 2004 DATUM: GEODETIC
DRILL RIG: Tamrock 1600 Hyd, Dritl
ORILLING CONTRACTOR: RW. Tomlinson Limited p—
o k J
w3 2 -
Za | 8 g GEOPHYSICAL RECORD PIEZOMETER
Qo | af Q | ELEV. o
E| o DESCRIPTION 3 ioerm STANDPIPE
Ez 5 s GAMMA {cps) CONDUCTIVITY (mSim} INSTALLATION
= =
°lE @ 25 S 75 100 w0 81 120 160
i 1 1 ] 1 1 ] 1
GROUND SURFACE 245,07 (Cxa) (A}
- 0 Venulam Formalion I ooa) Sand H |
— :::
E ______________ :_: 214,57 Bentonite Seal
- Boebecaygean Formalion 750
— 10
- Sand
- Eenlonite Seal
— 15
o I 22007
|- Gull River Formation 2000
. 25
- Sand
[ Aand B wells
- constructed with
— 30 32mm diameter [
N schedule 40
- PVC flush
o threaded pipe
- and No. 10
- 21282 slotted screen,
N END OF DRILLHOLE 3345 WallC
. 15 consiucied with
L Noles: 25mm dizmeler
- s
- 1. Rotary percussion drilthole, drilled PVC Tl
C and lgged by RW. Tomdinsan Limited threaded pipe
. slotied screen
- 2. Geophyslcal logging and manitoring
o well installation performed by Golder
N and Altan Wright Water Wells fnc,
o B
ar 3. Geological formation contacts
wl inferred from geophysical logs
Sk
(] o
- 45
E [
3 N
o
(? -
ZF = :
ol
=F -
Q
o
11}
e
¥
2F s
2
(]
&
s O
-
bi
g
I
o
@| DePTHSsCALE LOGGED: N/A
g 1:a300 ctiEckeD: ypa000112




PROJECT: 04-1120-800

LOCATION: N 4839533.7 ;E 651613.8

GEOPHYSICAL LOG OF: OW-g

DRILLING DATE: Aug 2004

DRILL RIG: Tammck 1500 Hyd. Drill
DRILLING CONTRACTOR: R.W. Tomlinson Umited

SHEET 1 OF 1
DATUM: GEODETIC

[a]
[
gm 8 § GEQPHYSICAL RECORD PIEZOMETER
w | W o | ELEv. OR
s x DESCRIPTION 2 o STANDPIPE
g=| 3 2 (M GAMMA {cps) CONDUCTMITY (mSfm) INSTALLATION
= >
o = b 25 &) 75 100 40 80 120 160
1 1 1 1 1 ] 1 ]
GROUND SURFACE : (CHE) Ay
- ° Verulam Formation L Sand
_—
E Bentonite Seal
el (L
- Hobcaygeon Formalion 10.50
- Sand Benlonilo Seal
] —
- 2
E ______________ 22175
L Gull River Formation 2300
- 25
3 Sand
— an Sereen
» Aand B wells e
L consiructod with
L 21438 32mm diamal
X END OF DRILLHOLE 3235 Fenadulo H0
[~ throaded pipe
[ Notes: and Na, 10
— 35 siotied screen.
o 1. Rotary percussion drillhale, drilled
N and logged by R.W. Tomlinson Limited ‘f_‘ff"; Eu cted wih
C . . L 25mm diameler
L 2. Geaphysical logging and maenitering schedule 40
B well installation performed by Gelder PVEC flush
o and Allan Wright Water Wells Inc. threaded pips
- 40 and No. 10
- 3. Geological formation cantacls slolted scraen
E - inferred from geophysical logs
al
sl
B -
@€
[ 45
[=]
ar
g N
% »
L.', :
it s
<= so0
(L]
cF
o
or
L
2F
4
g — 85
af
] o
Py o
°E
g[— 60
g
T
[N
o
@] DEPTHSCALE G Iﬂ LOGGED: NIA
4 3 .
g 1:300 Associates CHECKED: JPAInn0113




PROJECT: 04-1120-800
LOCATION: N 4938636.8 ;E 651732.4

GEOPHYSICAL LOG OF: OW-10

DRILLING DATE: Aug 2004

DRILL RIG: Tamrock 1500 Hyd. Drlt
ORILLING CONTRACTOR: R.W. Tomlinson Limiled

SHEET 1 OF 1
DATUM: GEODETIC

BAR_GEOPHYSICAL 041120800-RCK-GEQ.GP! GAL-CANADA.GDT 12/6/08 JOR

7 @
o )
.18 8 GEOPHYSICAL RECORD PIEZOMETER '
w | o [T} OR
e DESCRIPTION 3 E;EV - STANDPIPE
E=| 2 Y Rl GAMMA (cps) CONDUCTIVITY (mSfm) INSTALLATION
w =
° s 2 25 60 75 100 40 80 120 16D
1 1 1 I ] 1 I L
GROUND SURFACE (C)ey (A}
-0 Verulam Formation Sand
_
- Bentonite Seal .
. 10
- Sand
s ’ Benlonile Seal
- B | P — e e
- Bobeaygeon Formation
:— 20
:‘— zs ::":- | .
2 N s Sand %.:w g ‘
- Gull River Formation g AsndBwens  [wr
- z construcled wilh | ¥
[ [ 32mm diameter | 4T
— 30 |2 schedule 40 ~TH
[ F. PVC flush Y
M = threaded pipe [+, 2H*
N ¥ and Nda. 10 a0 L
- F< sicted screen. e
- = 21593 e
- END OF DRILLHOLE 33,15 WelC
- censtrucied with
[— a3 Noles: 25mm diameter
N ;c\:'nédurehw
[ 1. Rotary percussion drilthole, drilled flush
N and logged by R.W. Tomiinson Limited reaed pipo
N slotled screen
I 2. Geaphysical logging and monitordng
N well installation performed by Golder
— 41 and Allan Wright Water Wells Inc.
C 3. Gealogical formation conlacts
N inferred from geophysical logs
_—
- 50
L. 55
[~ 60
DEPTH SCALE Gol i . LOGGED: N/A
1:300 JAssociates CHEGKED: Jpa000114



PROJECT: 04-1120-300
LOCATION: N 4039731.0 ;E 651843.7

GEOPHYSICAL LOG OF: OW-11

DRILLING DATE: Aug 2004
PRILL RIG: Tamraock 1500 Hyd. Drill
DRILLING CONTRACTOR: RW. Tomlinson Limited

SHEET 1 OF 1

DATUM: GECDETIC

a
[
20| 8 S GEOPHYSIGAL RECORD PIEZOMETER
w | B © | ELEV. OR
2o DESCRIPTION a STANDPIPE
ﬁz £ g %% GAMMA (cps) CONDUCTIVITY (mSim) INSTALLATION
= >
I @ 25 50 75 100 40 B0 120 160
1 I 1 ' 1 L 1 L]
GROUND SURFACE 247.14 {cKB)
— 0 Verulam Formaltion 0| Sand
- 5 =1
- r1—]
- —]
=1—T4
™ =
- FL] Bentonite Seal
E S - 237.64)
— 10 Bobcaygeon Formalion 9.50
n Sand
o Bentonilo Seal
E sl
- 20
A N B 22514
- Gull River Formation 2240
- 25
- Sand
- Aand B wells
- eenstrucied with
o 32mm diameter
— 30 schedulo 40
. PVC Mlush
3 threaded pipe
- and No. 10"
[ 21425 slotted screen.
» END OF DRILLHOLE 1208 WellC
o consirucled with
" a5 Notes: 25mm diameter
N schedul:h 40
N 1. Rotary percussion drillhale, drilled PVC flushy
R and logged by RW. Tomtinson Limited ol
" slolled scroen
o 2. Geaphysical logging and monitoring
- well installation peformed by Golder
_ and Allan Wright Water Wells inc.
el 3, Geolagical formation contacts
ar Inferved fram geophysical logs
aF
sE
o
|- 45
=F
3 -
st
Zr
(_‘) ad
Zl- s
(U]
-F
2k
afF
or
[113
or
wl
2 - 5
aF
=15
ar
Bf
~L
S
n
>
g
[
2
] DEPTHSCALE G Iﬂ LOGGED: N/A
Z| 1:300 ASSOCH CHECKED: JPAS
L1 ciates - FA000115




BAR_GEOPHYSICAL 041120800-RCK-GEQ.GPJ GAL-CANADA.GDT 12/8/106 JDR

PROJECT: 04-1120-800
LOCATION: N 4933748.0 |E 651868.6

GEOPHYSICAL LOG OF: OW-12

DRIELING DATE: Aug 2004
DRILL RIG: Tamrock 1500 Hyd., Dy

DRILLING CONTRACTOR: RW, Torlinson Limited

SHEET 1 OF 1

DATUM: GEODETIC

= .
u |8 3 GEOPHYSICAL RECORD PIEZOMETER _
gy | & O | eLev. OR
El s DESCRIPTION s STANDPIPE
o | = DEPTH
Ez 5 2 m GAMMA {cps) CONDUCTIVITY (mS/m) INSTALLATION
= >
R i 25 S0 75 100 40 B0 120 160
1 ] 1] 1 1 L L 1
_ GROUND SURFACE 24714 [A[iH A}
- Venulam Formation Sand
— s
N Benlonite Seal
3 | Bobcaygeon Formafion 15
» Sand
- Benlonite Seal
— 15
:— 20
N "Gl River Formation .~ "
[ 25
E Sand
" Aand Bwells
o construcled with
— 30 32mm diameler
[ schedule 40
X PVC flush
- threaded pipo
. and No, 10
- slotted screen,
- END OF DRILLHOLE weo
- abicted wi
[~ % Notes: gr:m dfa.rn:ﬂler
X .'r;r\.’hcerirzulehm
N 1. Rotary percussion drillhole, drilled us
: and logged by R.W. Tamlinson Limitad readedpPe
- slotted
= 2. Geophysical logging and monitering erod scmen
[ w0 well instaliation performed by Golder
- and Allan Wright Waler Wells Inc,
» 3. Geclogical formation conlacts
N Inferred from geophysical logs
- 4
50
5
60
DEPTH SCALE LOGGED: N/A
T:300 cHeckeD; ypa000116



PROJECT: 04.1120-360 GEOPHYSICAL LOG OF: OW-13 SHEET 1 OF 1

LOCATION: N 4939753.9 ;E 651876.8 . DRILLING DATE: Aug 2004 DATUM: GECDETIC
DRILL RIG: Tamrock 1500 Hyd. Drill :
DRILLING CONTRACTOR: R.W. Tomlinsan Limited

GOI dﬂr LOGGED: N/A

[=)
[ 4
“g’ ] § GEQPHYSICAL RECORD : FIEZOMETER
6] o |mev. or
EE o DESCRIFTION a STANDPIPE
a=] 2 o DE'(m)m GAMMA (cps) CONDUCTIVITY {mSim) INSTALLATION
w =
- @ 25 50 75 100 4 B0 120 160
1 L ] 1 1 1 1 1
. GROUND SURFACE 24720 {8 o
- Verulam Formation 0,00 Sand
. E‘ 5
E Bentonita Seal
A N I P F=Ty_2a7.70)
— 10 Bobecaygaon Formation 550
F Sand Bentonite Seal
— 15
- 20
E ______________ [T 1] 22520
» Gull River Formation = 200
[-— L
- 25 = Fd]
= o—o Y
» ig Sand ;5" !
- = 5
» = Aand B wells il
- s constructed with |’
- i 32mm diameter
L 30 S schedula 40
- b PVC flush
- o threaded pipe
B E— and No. 10
" B atem slolted screen,
" END OF DRILLHOLE 3289 WellC
- constructed with
[ 35 Notes: 25mm diameier
[ schedulah-:o
- 1. Rotary percussion drillhole, drilled PVGlush
R and logged by R.W. Tamlinsen Limited ‘;}{5‘;&':_" 1%'“
- sloifed screen
[ 2. Geaphysical logging and monitoring
- well installation performed by Golder
[~ 4 and Allan Wright Water Wells Inc.
[ 3. Geological formation contacts
gk Inferred from geophysical logs
gt
sk
— 4
!5 N
3 L
8 [
g
Zr
gl
al
|- so
O
—F
zF
ol
or
ut -
2k
g I 55
8 -
sF
ar
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| 5
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>
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®] DEPTH SCALE
x
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1:300 JAssociates CHECKED: P000117




PROJECT: 04-1120-800
LOCATION: N 4939768.5 |E 651882.3

GEOPHYSICAL LOG OF: OW-14

DRILLING DATE: Aug 2004
DRILL RiG: Tamrock 1500 Hyd. Drili

DRILLING CONTRACTOR: R.W., Tomlinson Limited

SHEET 1 OF 1
DATUM: GEODETIC

Faau
2 |
2. 18 8 GEOPHYSICAL RECORD PIEZOMETER
Ouw | W 4] A OR
P | = DESCRIPTION 3 | Eev STANDPI
ol g 8 |oePTH FE
gz 5 2 m GAMMA (cps) CONDUCTIVITY (mSfm} INSTALLATION
= >
°lE 2 25 50 75 100 4 80 120 180
1 1 L 1 1 1 1 L
GROUND SURFACE e
- o -~
L Verulam Formation Sand
- s
N Bentonite Seal
~ 10 | Bobcaygeen Formation .~
L Sand
- Benianita Seal
— 15
:— 20
A I T u
- Gull River Formalion I
- : 2 [
" E Sand ":vf" ¥
: Pl
5 e Aand B wells o
. = constructed with |2
] . 32mm diameter I T
- [< schedule 40 ~H
. E PVC flush 2l
- T threaded pipe  IvH
- ¥ and No. 10 Y
- - stotted screen. -:\_,.5‘-':
N END OF DRILLHOLE .
N constructed with
[~ 3 Notes: 25mm diameter
o A e
o 1. Rotary percussion drillhele, drilled u
- and logged by RMW. Tomlinsan Limited threadad pipe
N slotted scree
L 2, Geophysical logglng and manitoring ° "
. 4 well Installation pedformed by Golder
[ and Allan Wright Water Welis tne.
<F
ar 3. Geologleal formation contacts
g - inferred from geophysical logs -
- s
5F
ar
g
=L
Zr
('J =
2 s
[}
o
Q
o
1
9
¥
2 s
=1
]
o
:
-]
S e
@
-
e
o,
2
[T DEPTH SCALE LOGGED: N/A
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PROJECT: 04-1120-800
LOCATION: N 4839777.7 |E 651878.3

GEOPHYSICAL LOG OF: OW-15

DRILLING DATE: Aug 2004
DRILL RIG: Tamrock 1500 Hyd. Ddll

DRILLING CONTRACTOR: R.W. Tomlinsen Limited

SHEET 1 OF 1
DATUM: GEODETIC

=)
[+
gm 8 8 GEOPHYSICAL RECORD PIEZOMETER
w | w o OR
iy | & 5 ELEV.
Ele DESCRIFTION 3 g STANDPIPE
gz Z g E‘(m)"' GAMMA (cps) CONDUCTIVITY {mS/n) INSTALLATION
-
a E 5 25 75 100 40 80 120 160
L] L L. [ 1 1 1
_ GROUND SURFACE 24740
[ Verulam Formation —T— 000 Sand
E . I
N _:" Benfonite Seal
- v - S 2780
— 10 Bobcaygeon Formalion 8.50)
C, Sand Bentonite Seal
_—
2
E ______________ 225.40
- Gull River Formation 22,00
— 25
- Sand
N A and B wells
- constructed with
- 30 32mm diameter
L schedule 40
» PVC flush
- threaded pipe
o and No. 10
- 21359 slotled screen.
= END OF DRILLHOLE 38 Well C
[— 35 construcied with
N Notes: 25mm diameter
n ) g:\?é?lulohaw
- 1. Rolary percussion drillhale, deilled ush
- and logged by RW. Tomlinson Limited trmaded pipe
- . slotted screen
o 2. Geophysical logging and moniloring
(= 40 well installation performed by Golder
- N and Allan Wiighl Water Wells Inc.
8 I 3. Geological formation contacts
% N Inferred from gaophysical logs
- s
8
2
:
(2]
Zf- 0
4]
-
o,
=
o .
w
A
4
2 =
g
(=]
[}
a
|
8 e
w
2 -
o
]
o} DEPTHSCALE G 1 ﬂ LOGGED: N/A
St 1:300 Associates

CHECKED: JPA(DDD.I 19




PROJECT: 04-1120.800
LOCATION: N 4939805.9 |E 651867.8

GEOPHYSICAL LOG OF: OW-16

ORILLING DATE: Aug 2004
DRILL RIG: Tamrock 1500 Hyd, Drill

SHEET 1 OF 1
DATUM: GEODETIC

DRILLING CONTRACTOR: R.W. Tomlinson Limiied

2 O
[+4
2.8 8 GEOPHYSICAL RECORD PIEZOMETER
w | W 2 [ ELEV. OR
ZE| o DESCRIPTION 3 5 STANDPIPE
8= = o pils GAMMA (cps) CONDUCTMTY {mS/m) INSTALLATION
= =
° |z o 25 50 75 10D 40 B0 120 160
] [ 1 L ] 1 1 1
GROUND SURFACE 24755 (e &)
- o
= Verutam Formation Sand
- s
o Bentonite Seal
-
- Sand
- Benionite Seal
- 15
[ 20
u [ Gult River Formaton
— =
[ Sand
: Aand B wells
- constructed with
= 30 32men diameter
- schedule 40
N PVC flush
- threaded pipa
L and Na. 10
N slatted sereen.
C END OF DRILLHOLE well C
_— censtrucled with
- Notes: 25mm diamater
L ﬁét:lu[:h 40
o 1. Rotary percussion drillhole, drilled u
- and logged by R.W. Tomlinson Limited :ﬂﬁ;ﬂ%‘pu
» stotted screen
- 2, Geophysical logging and monitoring
[ @ well Instaliation performed by Golder
[ and Alfan Wright Water Wells Inc.
o
ar 3. Geological fonmation conlacis
sk inferred from geaphysical logs
SF
- %
="
ar
<f
0
Z
<
=
(4]
-
o
@
[+1
i
(o]
¥
2~ s
)
2
[=]
o
3 O
|
8F = .
¢
s
o,
=)
%] DEPTSsCALE LOGGED: /A
Z|_1:300 - ‘ cHeckep: upa 000120




PROJECT: 04-1120.800 GEOPHYSICAL LOG OF: OW-17 SHEET 1 OF 1

LOCATION: N 4338303.8 ;£ 651468.4 DRILLING DATE: Aug 2004 DATUM: GEODETIC
DRILL RIG: Tamsock 1500 Hyd. Dyl '
DRILLING CONTRACTOR: R.W. Tomlinson Limited

=}
= .
4. | 8 8 GEOPHYSICAL RECORD PIEZOMETER
ol O | ELEV. OR
| e DESCRIPTION 2 STANDPIPE
Eul = @ Di:)’“ GAMMA (cps) CONDUGTIVITY (mStm) INSTALLATION
[ =
N -1 @ 25 50 75 100 40 8 120 1&0
| ! 1 [ i L 1 L]
GROUND SURFACE 248.08 ) By Q)
;' o Verulam Formation LF Sand .
= =
E Tk Benlonita Seal
= 0 TT
‘ E ‘ :—: Sand Benlonite Seal
M it '
N Bobcaygeon Fermation
- ?
- 25
o Sand
N S —— I-E] 22004 Aand B wells
- Gull River Formation |—= 2500 construcied with
» EE; Sghmng Tla‘r‘%eter
o schedule
[~ 3 = PVGTush
- - H rea: i
B z é and Mo, 1%“
C 7= 21528 slotted screen.
[ END OF DRILLHOLE 3260 wellC
- ;lgnsuudc_ted v:‘ilh
o T mm diameler
- s Noles: ﬁé"ﬂ”"’h‘m
- 1. Rotary percusslon drillhele, drilled o
o and lagged by R.W. Tomlinson Limited . 2‘,{;“,3':"1%“’“
3 slolted screen
» 2. Geophysical legging and manitoring
- well installation performed by Golder
40 and Altan Wiight Waler Wells Inc,
48 3. Geological formation contacts
ar inferred from geophysical logs
i
= 45
a
3 -
2F
=
<k
2 =0
[0] 5
g
=F
ofF
or
1w
or
=
=
3t
P
§ - e
©w
>
x
o
5] DEPTH SCALE LOGGED: N/A
z - Golder
m

1:300 'Associates CHECKED: JPAT 0 10 g




BAR_GEOPHYSICAL 041120800-RCK-GEQ.GPJ GAL-CANADA GDT 12/8/06 JOR
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PROJECT: 04-1120-800 GEOPHYSICAL LOG OF: OwW-18 SHEET 1 OF 1
LOCATION: N 4938304.4 :E 651498.4 DRILLING DATE: Aug 2004 DATUM: GEODETIC
DRILL RIG: Tamrock 1500 Hyd. Dyilt
DRILLING CONTRACTOR: R.W. Tomlinson Limited
£
2 {J
418 3 GEOPHYSICAL RECORD PIEZOMETER '
Ul & o |ELEV. OR
IE o GESCRIPTION 3 (oepmt STANDPIPE
Ez Z 2 m GAMMA (cps) CONDUCTIVITY {m&/m) INSTALLATION
-
o lE b 25 s 75 100 40 80 120 160
L 1 L. L 1 L I L
GROUND SURFACE 24768 (c)e) &)
- 0 Verulam Formation 5o I Sand
- =
[ = Bentonite Soat
- o o
x :‘: Sand Benianite Saal
15 ]
N O =T 23166
B Bohcaygean Fermation 1620
[ 20
[ 25
E Sand
A R I 218.35
N Gult River Farmation 2650 gﬁiﬁu\gl\:&m
- " J2Zmem diametor
- schedule 40
- PVC flush
N threaded pipe
- and Na. 10
[ 214,54, slotted sereen.
N END OF DRILLHGLE 3332 Well C
N constructed with
[~ 3 Notes: 25mm diameter
- Psc“t']é?]m:h 40
- 1. Rolary percussion drillhole, diilled ush
- and logged by R.W. Tomtinsan Limited ﬂ'nrsa,f;dt’c’,'m
C . . slotled screen
N 2. Geophysleal logging and menitoring
- well installation performed by Golder
[— 40 and Allan Wright Water Wells Inc.
o 3. Geological formalion contacts
N inferred from geophysical logs
45
50
55
e
DEPTH SCALE 1 LOGGED: N/A
. B ,GO der . 1pa 000122
1:300 ; ASSO CHECKED: JPA




PROJECT: 04-1120-800 GEOPHYSICAL LOG OF: OW-19 SHEET 1 OF 1

LOCATION: N 4938304.8 ;E 651508.2 DRILLING DATE: Aug 2004 DATUM: GEODETIC
DRILL RIG: Tamrock 1500 Hyd. Drill
PRILLING CONTRACTOR: RW. Tomlinson Limiled

=)
"4
Y g g GEQPHYSICAL RECORD PIEZOMETER
sotm 9 | ELev. Nb
=E | @ DESCRIPTION = STANDPIPE
Y| 2 2 ng{“ GAMMA (cps) CONDUCTIVITY {mSim) INSTALLATION
u =
N & 25 56 75 100 40 80 120 180
o 1 L[4 1 1 1 L 1 1
GROUND SURFACE 247.45 CHB) (]
n o Verulam Fonmation =T Sand 1
—_— LD
B —:“ Bentonile Seal
= 10 T
I E ::: Sand Benlonita Seal
45 e
o Bobcaygeon Formabon
} 20
. Sand -2,
- b
: wle
- Annt;“Bd\;gtls.m oy
- e Bivar Farmellon . — — — — — B consi with |2
- Guli River Formalion = Somm diameter |5
[— a0 r—] schedule 40 s
[~ =] PVC flush b
o ] threaded pipe |34
- — and No. 30 ~>iH
o e L slotied screen. |3 3
[ END OF DRILLHOLE WwWelle
- canstrucled with
[ a5 Nales: ZS;n;rguféa%eler
N . . PVC Bush
N 1. Rotary percussion drilthole, drilted .
L and logged by R.W. Toemlinson Limiled g::ﬁ:ﬁ%”
o slatted screen
" 2. Geaphysical logging and meonitoring
N well instaliation performed by Golder
40 and Allan Wright Water Wells Inc,
[~ 3. Geological formation coftacts
- nfermed from gecphysical logs
45
S0
[ 55
—_

BAR_GEOPHYSICAL 041120800-RCK-GEO,GPJ GAL-CANADA.GDT 12/8/05 JOR

DEPTH SCALE ] ﬂ LOGGED: N/A
1:300 @i(;ss?ociates CHECKED: 72000123




PROJECT: 04-1120-800
LOCATION: N 4938314,1 & 651520.7

GEOPHYSICAL LOG OF: OW-20

DRILLING DATE: Aug 2004

ORILL RIG: Tamrock 1500 Hyd. Drifl
DRILLING CONTRACTOR: RW. Tomtinson Limiled

SHEET 1 OF 1t
DATUM: GEODETIC

45

GEQ.GPJ GAL-CANADA.GDT 12/8/06 JOR

2, Geophysleal lagging and meniloring
well Installation performed by Golder
40 and Altan Wright Water Wells Inc.

3. Geclogical farmation conlacls
Inferred from geophysical logs

=) Tiiate.
2 ” O
gm g g GEOPHYSICAL RECORD PIEZOMETER
Ow | W Q OR
ne | & DESCRIPTION o (EEv.
E5l e @ |oermh STANDPIPE
% - GAMMA {¢ps) CONDUCTIVITY (mSfm) INSTALLATION
= =
° | E @ 25 50 75 100 40 80 120 160
] L] I 1 1 ] 1 1
[, GROUND SURFA_CE 24754 {C){B) ()
- Verulam Formation EST 0.00 Sand
. 5 s %
N b Benlorile Seal
E. 10 :—: Sand
N :_: Bentlonite Seal
T e
N B T 231
- Bobcaygean Formalion 1620
" 20
i :
N Sand
B 21944 > Aand B wall
- Gull River Formalion 2850 cuiglrudv;: \';im
— 3 32mm diameler
[~ 30 schedule 40
[~ PVC flush
L threaded pipe
A K and Ne. 10
N 214.74) sigtied screen.
X END OF DRILLHOLE 20 V.'\nall:';':“md i
L ab wl
— 35 Notes: gg'mm diameter
- wcedu!:h 40
. 1. Rotary percussion drilthole, drilled ke
N and logged hy R.W. Tomlinson Limited e
n stotled screen

54
2
2 s
g
‘g-_
:
=t . h
&l &
%
I -
&
ALl
8] oePTHsCALE LOGGED: NiA
Golder
EL 1:300 — %dams CHECKED: 4pa 000124



PRO.JECT: 04-1120-800
LOCATION: N 4938323.4 ;E 651523.6

GEOPHYSICAL LOG OF: OW-21

DRILLING DATE: Aug 2004
ORILL RIG: Tamrock 1500 Hyd. Drill

ORILLING CONTRACTOR: RW. Tomlinson Limited

SHEET 1 OF 1
DATUM: GEODETIC

o
@
gm ] § GEOPHYSICAL REGORD PIEZOMETER
Oyl ut O | ELEV. OR
Elo DESCRIPTION 3 o= STANDPIPE
Ez § o el GAMMA, (cps) CONDUCTIVITY {mSim}) INSTALLATION
°le & 25 50 75 100 40 80 120 160
L] 1 1 ] 1 i 1 1
GROUND SURFACE 24732 (@G A
- o Verulam Formation n.cﬁ Sand
- s
» Bentonite Seal
M
- Sand
- Benlonita Seal
- 15
C Bobcaygeon Formalion
— 20
. 25
E Sand
¥ Gl Rver Formeton 5 Asnd B wnls
I~ 5p ¥ 32mm diameter
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PROJECT: 04-1120-800
LOCATION: N4938352.2 ;£ 651531.8

GEOPHYSICAL LOG OF: Ow-22
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LOCATION: N4539755,2 <E 651884.9

GEOPHYSICAL LOG OF: PW-1

DRILLING DATE: Aug 2004
DRILL RIG: Tamrock 1500 Hyd. Drilt

DRILLING CONTRACTOR: R.W. Tomlinson Limiled

SHEET 1 OF 1
DATUM: GEODETIC

BAR_GEOPHYSICAL 0411208D0-RCK-GEQ,GPJ GAL-CANADA.GDT 12/8/06 JOR

el

4 18 8 GEOPHYSICAL RECORD PIEZOMETER

Qu| @ o | BLev, OR

zEl o DESCRIPTION 3 foemm STANDPIPE

g2\ 3 2 " GAMMA {eps) CONDUCTMTY (mSim) INSTALLATION

= >
- 1z 25 50 75 100 4 80 120 180
1 L ] 1 1 1 ] 1
GROUND SURFACE 2472 {€){B) (A)
0 Verulam Fermation I
s
- w | Bibcaygeon Formatlon
.
N Open Borehole
5— 20
A I u
- Gull River Formation r
a5 '5‘
- z ‘
- ‘ ‘E‘
- - 21439 |
N END OF DRILLHOLE 3283
:__ as Notes:
o 1. Ratary percussion drillhole, drilled
N and logged by R.W. Tomlinsan Limited
N 2. Geophysical logging and monitoring
- well Installation performed by Golder
M and Allan Wright Waler Wells Inc,
N 3. Geological formation contacts
L Inferred from geophysical logs
— 4
5
[ 55
- &
DEPTH SCALE LOGGED: N/A
1:300 cHeckep: 4pa 000128




BAR_GEOPHYSICAL 041120800-RCK-GEOQ.GPJ GAL-CANADA.GDT 12/8/06 JOR

PROJECT: D4-1120-800

LOCATION: N4938306.7 ;€ 651517.0

GEOPHYSICAL LOG OF: PW-2

DRILLING DATE: Aug 2004

DRILL RIG: Tammck 1500 Hyd. Dill

DRILLING CONTRACTOR: R.W. Temfinson Limiled

SHEET 1 OF 1

DATUM: GEODETIC

a
[+4
=) 8 § GEOPHYSICAL RECORD PIEZOMETER
ag|a
g | = 8 | ELev. OR
h | o DESCRIPTION B IpepTH STANDPIPE
E: 5 2 i GAMMA {cps) CONDUCTIVITY (mS/m) INSTALLATION
= o
e |z @ 25 50 5 100 40 B0 120 160
1 ] ] L L[4 1 1 i
[, GROUND SURFAGE 247.70] {CHs)
o Verulam Formation T 0.00
. ._.::
- 10 T
L. 15
A N i)
- Bobcaygeon Formatlon 1620 Open Barehale
— 20
2
|\ - __ 219.58 ?
N Gull River Fermalion b=l 2820
N =
- =
- =
- [-o—2
. : —iri
- =1 21506
N END OF DRILLHCLE 3272
:_ " Notas:
- 1. Rolary percussion drillhole, drilled
C and legged by R.W. Tamlinson Limited
N 2. Geophysical logging and monitaring
| well installation performed by Golder
. o and Allan Wright Water Wells Inc.
- 3. Geological formalien contacts
[ inferred from geophysical logs
_—
- s
— s
_—
DEPTH SCALE G lﬂ LOGGED: N/A
1:300 Associates CHECKED: JPA1000129




PROJECT; 04-1120-800 GEOPHYSICAL LOG OF: PW-3 SHEET 1 OF 1
LOCATION: N4939116.8 ;£ 6515828 DRILLING DATE: Aug 2004 DATUNM; GEODETIC
CRILL RIG: Tamrock 1500 Hyd. Drill
DRILLING CONTRACTOR: R.W. Tomlinson Limited
= \
i z 8 U
g 9 ] GEQPHYSICAL RECORD PIEZOMETER ~
o] o
ne | e © | ELEV. CR
oEl e DESCRIPTION 8 [oePmi STANDPIPE
&= § 2 GAMMA (cps) CONDUCTIITY (mS/m} INSTALLATION
° |z & 25 50 75 100 40 80 120 160
1 L 1 1 L 1 1 [
e GROUND SURFACE 2944
- Vemlam Formatton =
- 8 :::
- 10 LT %
:_ - : e P
[ Bebcaygeon Formation 14.95 Open Borehola
- ?
-
- %
R 2A7.74
N END OF DRILLHOLE 370
5 Noles:
= a5 1. Rolary percussian drilihole, drilled
o and logged by R.W, Tomlinson Uimited
- 2. Geaphysical logging 2nd monitoring
- well installation petformed by Golder
- and Allan Wiight Water Wells Inc,
= 40 3. Geologica| formation contacls
" o Inferred from geophysical logs
ar
sk
«fF
L~ s
E =
3 o
af
=L
s
SF
2
sF *
=2F
&5F
(=]
(11}
ur
=
] i
gF
=]
g
2 )
P |
S =0
@
=
[
B
0] DEPTH SCALE G’Ol dﬁr LOGGED: N/A
g 1:300 - JAssociates CHECKED: 4pA 000130




Appendix D

BH4 Borehole Log — 1995
Hydrotechnical Report — Oliver,
Mangione, McCalla & Associates
Ltd., Ferma Carden Quarry for
Ferma Crushed Stone Inc.
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Well Management Coordinator at 416-235-6203.

Ministry Use Only

‘Well Owner’s Information and Location of Well Information

MUN

CON

or| | |

‘ Qa {
‘RR#/Street Ndmber/Name o City/Town/\jilla Site/Compartment/Block/Tract etc.
F\ c t&&mee Q . e i‘—\\ a\d
‘GPS Reading Zone Northing Unjit Make/Model Mode of Operation: [ ] Undifferentiated [ ] Averaged
[8|3| \ 7l beBﬁl dEUHB R Har [ ] Differentiated, specify
lLog of Overburden and Bedrock Materials (see instructions) ~
ngperaI Colour|  Most common material Other Materials General Description El’zerztn': Metres
p [N "
Brown  Topzol Sotr o | 8"
! ‘
Grey  Sha\e Sov 3" 3
! . * / 7
%(&\ b mestioNe NMedwuen  Hared 3 “‘5‘“8
Bown| Monestooe Sott Ky | O5
k- Gire v bvmnesione NMediuon Hard =5 | O
Ruelray'| himestone NMediue Hord O |92
K& \irestore Fractipred Hedwwm S G2 [ 9G8R
"Grey | bimestore Mediue~ HHC\ri c(?? 10
- N ’7
Dk Eree~ resfone Medwuo Hay, \\ \25
Hole Diameter Constructi§n Record Test of Well Yield
Depth Metres | Diameter Inside . Wall Depth Metres | Pumping test method .Draw Down : Recovery
From To  |Centimetres| | diam Material thickness . Time W?\;ertr Level| Time WT\;Iertr Level
H | jcentimetres centimetres rom To min etres | min etres
O 20 \D Pump intake set at - |Static N _T_ N
- Casing (metres) Level &) N
e "
O \ 3':) % [\Jfeel [ IFibreglass '(T‘t‘mp/'"g r)ate - i 7 11 é
itres/min ;
# | ["Plastic[ ] Concrete / . i Eeque e
Water Record % [ ]Galvanized s \%% D 2-@ Duration of pumping | 2 2
Water found y hrs +, min|
atii Mtres / Kind of Water []steel [ [Fibreglass 1 "\' NOLOC. Final water level end
R &Y [JFresh []Sulphur [} Plastic[ ] Concrete of pumping 3 3
((Jeas [ ]salty [ ]Minerals [ Galvanized metres
[]other: tRecommended pump | 4 4
............. Steel i ype.
AL\ k¥ T Fresh [ Sulphur U ee_ [IFibreglass [-]Shallow [] Deepl
(Jeas [saty [ Minerals [[JPtastic["] Concrete Recommended pump | 5 5
DOther [ | Galvanized depth. metres|
R ek T rresn S| Screen , [ 0
[(Jeas [Jsalty [ IMinerals|| outside ' , | e} pi. "_(litres/min) 15 15
[TJother: diam &teel. D‘F:'breglass L Slot No. 30, / 22, If flowing give rate - | 20 20
After test of well yield, water was " laSt'c_D oncrete ggt- / O R < el bl (litres/min) 25 25
[T] Clear and sediment free X (] Galvanized D e < éf - 3 3 g&“gﬁ/‘g%’;ggﬁ”t'"‘ 30 30
[} other, specify _ No Casing or Screen 40 40
/ ! 50 50
Criorated Clves  Clte (Fpen ol 20| V35 7 1 [er" ®
P v
Plugging and Sealing Record [wAnnular space [ ] Abandonment Location of Well
Depth setat- Metres Volume Placed In diagram below show distances of well from road, Iot line, and buildin
o h,4atenei\a3r;! type (bentonite slurry, neat cement slurry) etc. (cublic mcetres) Indicato,north by arrow. @ Hsj{;
) lD ctoonke Doy | DT @A W
3 ][t of —P\c 2 mr‘nc:’refé LNSTn e . v
VAS+ ¥4 | S\ica Sard £ (K 35 Bago <
oot *H | Shica Sond -313 Holepte of Howehull
; i) A
DR M Dlice, Soed 33 Hoved 27 g0t x|
. Method of Construction
[] Cable Tool [MRotary (air) [ piamond [:; Digging
[] Rotary (conventional) [_] Air percussion [ Jetting ] other
[] Rotary (reverse) [MBoring (] Driving .
Water Use /ﬂ )(ﬁ mé! &72
[] Domestic [Jndustria [ Public Supply [[] other / 5
[] Stock ommercial [ Not used < /,
[] Irrigation [JMunicipal {T] Cooling & air conditioning Audit No. y »n [Date Well Completed
Final Status of Well Zz 330 7 7 200 \LI_QA_Q_L
[] Water Supply [} Recharge well (] Unfinished [J Abandaned, (Other) || | Was the well owner's informatiorm/ Date Delivered YYYY
[E%/bservation well [] Abandoned, insufficient supply [ Dewatering package delivered? [Jyes [/finNo | |

Test Hole ["] Abandoned, poor quality [] Replacement well __‘
Well Contractor/Technician Information Ministry Use Only

‘Name of Well Contractor Well Contractor’s|Licence No. Data Source Contractor

Herb Lone Wl Drilng el 3367 3 367
Business Address (street name/ number, city efg. Date Received Dateof Inspection yyvyy MM DD

RS2 Vg *TT, R*"\ Omaﬂf:e Kor2nD 1| APR 05 006" |
Nam: Well Technician (fa: arhe, fist name) Well Technician’s Licence No. Remarks Well Record Number

?f% C%\ Ala S 0%
Signat echn an/\::ﬁactor ate Submitted 11 =
X %J v 2006 | |6219n

10506E (09/03)

Contractor’'s Copy[ | Ministry's Copy 1a/WeI| Oy

ner's Copy [] Cette formule est disponible en francais




W - B A emedts i Feet R
Ministry of Well TagNum — y/ pmys W Well Record
. Ontar|o the Environment : w8611 Regulation 903 Ontario Water Resources Act
Monitoring Well WB A’
Instructions for Completing Form { 3q | , page___ of __
* For use in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.
* All Sections must be completed in full to avoid delays in processing. Further jnstructions and explanations are available on the back of this form.
* Questions regarding completing this application can be directed to the Water Well Management Coordinator at416-235-6203.
. * All metre measurements shall be reported to 1/10t" of a metr — :
“*  Please print clearly in blue or black ink only. Ministry Use Only
i res, ocation (Lounty/DISTrICI unicipality L
RR#/S ’ o /Nl> KO \’_\P L(;‘Hﬁﬁ City/T §V:’IIC)r d Site/C rt t/Block/Tract.
‘ re r/Name ity/Tow| age A ite/Compartment/Block/Tract etc.
““F\ N Genee RA.- SvckHeld
GPS Reading NAD Zon asting Northin Unit Make/Model Mode of Operation: [ ] Undifferentiated [_] Averaged
8 3 ‘ .—ﬂ Qael e [ ] Differentiated, spacify
Log of Overburden and Bedrock Materials (see instructions) -
Getieral Colour Most common material Other Materials General Description E]’:ergm Metres
- cp— R .
BYown L epsoud So%r O“ ‘5"
Grrey Srole. Sof+ 5
Girey | hervedhoee Mediuen Hard ) Cl oy
Dk Greert  \ ionesione Medium Doty 95 | \oY
Grey NESToNe NMediurm Haed 1o | {22
DR.Gréy wnestooe Factured MNediuon Sty 122 124
Dk Green,  \_imestone Mediuwos Sott 129 125
Girey haonestore MNediue Hard 125 [ \3%F
mestocre Medwwern Hord 1233 | 40O

K Ex

Hole Diameter Construction Record Test of Well Yield
Depth . Metres | Diameler ] | - jsige Wall Depth Metres | |Pumping test method| Draw Down | Recovery
From To Centimetres diam Material thickness Time|Water Level| Time|Water Level
D ) \ OH centimetres centimetres From To 5 | min Metres min Metres
2 C: ump intake set at - |Static y
é \ L\‘ D %u P, Casing (metres) _lLevel N (O3 § 6 St
[MfSteel [ |Fibreglass z‘t‘mp/'”g l;ate - 1 1 5
n itres/min
Plastic| | t ’ Rf: \\ jo3 |
B [ D onerete | o ZD Duration of pumping
Water Record [ Gaivanized h ) 2 2
+ min
Water found / Kind of Water []steel [ |Fibreglass 4 APove i e
Final water levelend | 3 3
@J -ng E] Fresh |E’§ulphur []Ptestic[ | Concrete of pumping
[leas [ Isaty [Minerals [JGalvanized - _metres
[ ] Other: : ecommended:-pump | 4 4
Rl [ |Steel [ |Fibreglass Ype.
[e¥a) EXd [(JFresh []Sulphur ) [ ]Shallow ["] Deepi
[(JGas  [Jsalty [IMinerals [_]Plastic ["] Conorete Recommended pump | 5 5
(] other: N [ ]Galvanized depth. metres
K7 o\ T Fresh (] Sulphur Screen i l?;eoommended pump | 190 10
(leas [salty []Minerals Outside | steai [TFibregiass|  Slot No. | @ | 3‘3 -/ yo __(litres/min) 15 15
[ Other: diam ) - — 6 If flowing give rate - | 20 20
After test of well yield, water was 2 g MPIasﬂc ,D Concrete 33 / 0 R & é/ A é (titres/min) 25 25
[] Clear and sediment free [[JGaivanized 3 @ %n 3/ Ee%urgﬁ/lggr:algg?'nmm- 30 30
[] Other, specify _ No Casing or Screen 40 40
¢ 50 50
i N holl
Chiorinated [ |Yes [ No E(Pe" ole ZO | L‘\'D 60 60

L.
M Annular space [}

Final Status of Well

33076

Plugging and Sealing Record Abandonment Location of Well |
Depth set at - Metres ; i ’ Volyme Placed In diagram below show distances of well from road, ot line; and byilding.
From To Material and type (bentonite slurry, neat cement slurry) etc. (cubic metres) Indicate north by arrow. ‘f! <r fowz
O |20 | Berdooe Dlurgy Do Gend . wa M
2 SeAS af Puzomedters Were (oS e MR& ®
WOF | Adien Sacd 218 \)o\edm 23 Baas T
LT ¥ | D\w Saoa 3 W& | of PO
) -1 R
2 [ Divee Sana B 1egog F e
j Method of Construction A ‘/
] Cable Tool lﬁotary (aiir) ] biamond 1] Digging
[] Rotary (conventional) [ ] Air percussion [ Jetting [l Other
[} Rotary (reverse) [Boring [ Driving i
Water Use MNamee ﬁm i
[] Domestic [Jndustrial [ Public Supply [ 1] Other / R _______..._.'
[ Stock ommercial I Not used
[] trrigation JMunicipal [] Cooling & air conditioning Audit No. Z Date Well Completed

200

[ water Supply  [_] Recharge weil
| ™Observation well [[] Abandoned, insufficient supply  [[] Dewatering

[ unfinished

a

7 Test Hole

[ ] Abandoned, poor quality.

[} Replacement well

m

ned, (Other)

Abar

Was the well owner's information
package delivered?

[Jyes o

Date Delivered

YYYY

ISV
MM DD

Well Contractor/Technician Information

al f Well Con ractor
e b boing \Wen Drullng b

Well Contractor’s
——

Licence No.

R |

Ministry

Use Only

Data Source

Con,trag 3 6 7

IBusiness Address (street nashe,

number ci

Date Received

Date of Inspection - yyyy

MM bD

ity
RES2  thagy® (ﬂg R\ Omaref KoL2W0 APR O W?OQW L
Name.of Well Technician (Iast nage, fi rst name) Well Technician’s Licence No. Remarks Well Record Number
! @\C ﬂ( i&\\ﬂ(\ Dat Sbm"t'te (
| Signatur chnigian/ tractor ate Submi :
I 7 AN A2 70

0506E (09/03)

Contractor's Copy ] Ministry's Copy

%™ Well Owvner's Copy [

Cette formule est disponible en francais




Ontario

Ministry of
the Environment |

Monitoring Well WF

Instructions for Completing Form
* For use in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.

All metre measurements shall be reported to 1/10" of a metre.
Please print clearly in blue or black ink only.

{(

‘ Wetl Tag b

A Q3951
A 0290\

vTe

=< ~dnt nuimber below)

o

All Sections must be completed in full to avoid delays in processing. Further instructions and explanations
Questions regarding completing this application can be directed to the Water Well Management Coordingtor at 416-235-6203.

i
{
i
!

Well Record

Regulatlon 903 Ontario Water Resources Act

page ___ of

are available on the back of this form.

Ministry Use Only

Well Owner’s Information and Location of Well Information

mon] [ | [ | Joon] | | ]

[ [ [T [ o[ [ ]]

|
ﬁgeésnon)

First r\‘]_a;r_qe L.ast Name Mailing Addregs (Street Numbeg/Name, RR,L4
L Rooreacdes Tec 2l NG
County/District/Municipality U Township/City/Town/Village Province Postal Code Telephone Number (include area code)
' My 2s18CugG | Ontario Y
Addres WeII Location (County/District/Municipality) Tewnship Lot Congegsion
RR#/S be"/N K(“ YOG LCL City/T C/%f a _) ép%
tree am% ity/Town/Village, Site/Compartment/Block/Tract etc.
. T Rd eReld
GPS Reading Zone Eastin Northin nit Make/Model Mode of Operation: Undifferentiated Averaged
[
wal G e85 0 VY\ace\lan [] Difierentated, specty —
Log of Overburden and Bedrock Materials (see instructions) J
General Colour Most common material Other Materials General Description E::erg‘r: M_lc_eéres
. "
Brown Topsou SoFr O |4
¥ ]
(e Srol\c ‘50@\;’\ H' \"
:» . i
arey | Wiorestore Mediuen Har VU
{ , p |
f&;mm: Lrestoee Meduwnn  Feie g M 2
ared | honestore, | 42 | OX
= Brown | L ismesione Doty S8 | ol
Grey | haoestone HMadwun Hagd el %7
Dh Gireeh  Lnrestore NMedium  Hard 37 _|\cH
Geey | one. Mediwen N ared o] [\
Holé Diameter Construction Record Test of Well Yield
Depth _ Metres | Diameter | | jngjge Wall Depth Metres || Pumping test fnethod | Draw Down | _Recovery
From To Centimetres diam Material thickness Time|Water Level| Time|Water Level
Q \D“ centimetres centimetres From To 5 g min | Metres | min | Metres
2> ump intake get at - [Static|
O \ 3-’ %’l ., Casing (metres) Level N ®) ‘t’é,Sﬁ
[W5teel [ Fibreglass '?‘:m;’;rf;gn;ate r 1 1
%n [JPtastic[ ] Concrete | | & O 20 (iitre: fm | R RED
Water Record [ JGalvanized Duratlc;n of pu nplng' 2 2
; +
\al\\t/a \-\Metros£r JundeY Kind of Water [ ]steel [ |Fibreglass x L_\ (\BD\)é - s *—— mn
T Final water leyelend | 73 3
%\jﬁJ m % Fresh E} Sulphur [T]Plastic| }Concrete Erou of pumping sires
Gas Salty Minerals []Galvanized m
Other: Recommendefl pump
D . ?r ........... []Stee! [ |Fibreglass type. 4 4
&' m [ IFresh [ ]Sulphur ) [[]Shallowj[ ] Deep|
[(JGas Llsatty []Minerals [Plastic[ ] Concrete Recommendefl pump | 5 5
[ Other: [JGalvanized depth. metres
WOTw fesn [ 5uphr Screen Recarmmendfl pume | 10 10
[(Neas [ Isalty [Minerals|| outside ) 4 ' /] Y rate. itres/min) 15 15
£ Other: diam %\Steel. DZubreglass Slot No. p ‘ R J 8 (" 3 3 , | [Ffiowing givelrate - | 20 20
After test of well yield, water was ¥ Plastic‘l:] oncrete < / O Re [OX— /0 7‘ (litres/min) 25 25
[Tl Clear and sediment free [ ]calvanized b Y / 32.. -} 3 7 ff pumping disgontin- | 30 30
ued, give reason. :
[ ] Other, specify L No Casing or Screen 40 40
) 50 50
Chiorinated [ ]Yes [ |No %PG" hole 2'0 \ 37 60 60

Plugging and Sealing Record

w.d
M Annular space - [ ] Abandonment

Lo

cation of Well

Depth set at - Metres i i Volume Placed In diagram below show distances]of well from road, lot line, and building.
From 5 Material and type (bentonite slurry, neat cement slurry) etc. (cubic metres) Indica%e north by arrow, e g
O 120 Pentonvg Dluny | Jobd @1 ot Y

2 Teds| 6F p X 3 4/ 5ﬁ /
13T [Snasand s 3K Holegug 25 Boas T Dw
o7l [~ P e~ " oF Hole i
G R d t " RipRees
Method of Construction ~ /.6 o p
[ Cable Tool [\ HRotary (air) ] Diamond [ Digging < SHrIAC Ko
] Rotary (conventional) [ ] Air percussion [] Jetting [J other
[] Rotary (reverse) IBoring [ Driving
Water Use m _(% miege e£
[] Domestic ] Industrial [] Public Supply [ other ]
[] Stock [WCommercial [ Not used |
] trrigation [IMunicipal [ Cooling & air conditioning Audit No. 3 3 0 7 8 Date Well Completed
Final Status of Well Z Vi mn |02—|O%
[ water Supply ] Recharge weil ] Unfinished [] Abandoned, (Other)| | Was the well owner’s information| { Date Delivered -~ vyyy  wM
Izg:servation well [] Abandoned, insufficient supply  [_] Dewatering package delivered? ["JYes [¥]No | |
[] Test Hole [] Abandoned, poor quality D Replacement well
Well Contractor/Technician Information Ministry Use Only
of Well Confractor Well Contractor's Licence No. Data Source ' Contraﬁr 6 7
Yo haos el Drgwy Md| 3367 | 3
Busnne§ Address (street namé, numbg;j /‘y?etc)\ Date Received ?vﬁb MM {pp |Dateofinspection vyyy wmm DD
g * Omemee. KOL2WO APR 2 8 2006 |, L
Na of Well Techmcnan (last name f rst name) Well Techm% s Llcgce No. Remarks Well Record Number
, Man
Slgnawl e‘c?'ncua ontracy Date Submitted Yy
Z, 2006 n220 |
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A\ ( O
RR#/Stre tNumbLﬂName City/Town/Village Site/Compartment/Block/Tract etc.
HNanee Ra - v W e\
GPS Reading NAD Zone Easting Northing Unit Make/Model Mode of Operation: [] Undifferentiated [] Averaged
183 {1l [o_mmtj' HA 4&\% Qg e\\a [] Differentiated, specify
‘Log of Overburden and Bedrock Materials (see instructions) ~
General Colour Most common material Other Materials General Description El’%?} Metres
BHown | Tepoow ottt o u
Bown Clay Sard Sott R
Grey | horestone Medive Hard 3 |34
Rrown b onestore “ediue - Yard 24 | 3T
- Gred | Lircesione Mediunm Yacd 2 1947
K Gveern | imestoae Mediue < 97 110}
Boawn| himestone HYechuo  Yaed IO\ | \O4
Creey | bimestoone WNMeaduvmnm  Wad YO W
1 Hdle Diameter Construction Record Test of Well Yield
: -Repth Metres | Diameter “Inside . Wwall Depth Metres Pumping test method Draw.Down ' Recovery g
From To  [Centimetres i Material thickness Time|Water Level| Time|Water Level|
diam '
2 [ " centimetres centimetres From To min | - Metres min Metres
b -0 \D e Pump intake set at - |Static \\) 5 t coT
' " asing (metres) Level -
D \ \ O % hASteel [ |Fibreglass rl’ltjmp/mg ;ate - 1 1
N ) itres/min ” 5
% |:| Plastic E] Concrete \% % Q 2 b — _ ?C O G éD
Water Record []Galvanized ® Duration of pumping | 2 2
ater found Kind of Water - e hirs + min|
at___ Metres / [steel [ Fibreglass v & Q%D\’ € | [Emarwaterieverend 3 3
22 mE\.JFresh [ ] Sulphur [|Plastic[ ] Concrete q (\d of pumping
[Oeas [Jsaty []Minerals [Gaivanized &rou metres
Oth Recommended pump
g@ e;;\"[j Fresh ‘:] Sulbhur | [[ISteel [|Fibreglass ype[:‘|ShaIIow [Deep : 3
eas [ Sl:;t; ] Mlulnper:Irs [ IPlastic [ ] Concrete Recommended pump | 5 5
] other: (] Galvanized depth. metres
Q¥E Trresh [ suiphur | Screen Recommended pump | 10 10
Salt Mineral ide e 7 117 itres/mi
%gta:er: s v [ Minerals O;:::e []Stesl [ JFibreglass Slot No. ' e / q ” Rl/ If ﬂowi(::gegsi\//r;“pa)te - ;(5) ;g
After test of well yield, water was t &Plasm _Dconcme “t e éc_ - ég (litres/min) 25 25
[ Clear and sediment free l‘ [JGalvanized / O 3 e /oY '~ / /10’ He[aungfcggr ecggg(r)]ntm— 30 30
| (] Other, specify . No Casing or Screen 40 40
' 2 AT 50 50
Chiorinated []Yes [JNo [W/open hole 20 ﬂ' 110 60 60

[ Annular space [ | A

Plugging and Sealing Record bandonment Location of Well
"Depih set at - Metres Volume Placed In diagram below show distances of well from road, lot line, and building.
—Fom T Material and type (bentonl‘te slurry, neat cement slurry) etc. (cubid metres) Indi(l:a gte vt by ang\\;/v. istances of wi g /
O 1261 Pononke Durwy | g Gal YR A/
2 Jed= OF Piezomerers were imnn\ad S
N\OT 4 | Dlicaand s 3y tolegug 23 Rags |
S+ h S N~ oy 45, }lm
! \ K]
241y = M A 2] Baas S RY-
! __Method of Construction -/ ? j
[] Cable Tool [WRotary (air) ] Diamond [ pigging «
[ ] Rotary (conventional) [_] Air percussion [ Jetting [[] other 15
[] Rotary (reverse) [IBering "] Driving ‘ ¢
Water Use ” Iyl /0 }(ﬁ%&
[ ] Domestic [Jingustrial [7] Public Supply [T] other < ® , H m
[] Stock ommercial 1 Not used
[ Irrigation [IMunicipal [[] Cooling & air conditioning Audit No. ; | Date Well Completyed
Final Status of Well ‘ Z 33079 l&nl CD2-I C)ER

] pmter Supply ~ [] Recharge well [ unfinished [_] Abandaned, (Other) || [ Was the well owner’s information Date Delivered YYY MM
[E%‘:servation well [] Abandoned, insufficient supply  [] Dewatering package delivered? [1Yes E’ﬁo | |

Test Hole [] Abandoned, poor quality [] Replacement well .

Well Contractor/Technician Information Ministry Use Only

Name of Well Contractor Well Contractor's|Licence No. Data Source Contrﬁ 3

alea sl \ang Wl DONOg ] 22(HT) N 99 6
Business Address (street na number city.etc, 1 ate ecelVﬁ YWKnr MM DD [Pateotinspecion  vyyy MM DD

BR= - T w1 SR* Rocawn || RS 572006 =
Nam: Well Technician (last nal f!rst name) WoelLfachnigc_gn‘s L'§nce No. Remarks Well Record Number

ac \an -\
chrycian/@optractor Datg Submitted .\ \ |yt oo,

X J%—M/ 200 ¢, 182,140 |
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All Sections must be completed in full to avoid delays in processing. Further instructions and explanations Te available on the back of this form.
Questions regarding completing this application can be directed to the Water Well Management Coordin

or at 416-235-6203.
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Well Owner’s Information and Location of Well Information

won| [ [ [ [ Joon| [ ]|

[ T[] [T Jorl[]]

Flrst,Em Last Name Mailing Address (Street Number/Name, RR,Ldt,Concession)

e Ragreg 20l Renc .

County/DistrictMunicipality ~/~J > Townsh|p/C|ty/TownN|IIage Province | Postal Code Telephone Number (include area code)
Mississonacs Ontario AC

' Addr ofWeIILocatlon(Count /Dlstrlct/Mumcnpallty)

-ﬂownshtO ¢ d@r\

Lot Concessgion

C\\MQk Yokes \O
RR#/Street f|,L§’b\erﬁ&éne City/T, .WnN'"ﬁ \ (‘\ Site/Compartment/Block/Tract etc
e
GPS Reading NAD Zone asti . orghin kﬂ\ t Make/Model Mode of Operation: [ ] Undifferentiated [ ] Averaged
sal 1 é@ﬁﬂn;)l& NR510 Hagelian | Dttt oy
Log of Overburden and Bedrock Materials (see instructions) 4
General Colour Most common material Other Materials General Description lergtr: M_It_eéres
Bown Vopsow Sof+t ﬁ L
ty )
rey Draonve o 2
& A\ ore Mad Hard 2 427
rex\ NONeS W a 2
Rown | Linresione. Mechun  Hord 4o |52
SAChN Linestone Maiuen ccl 52 |58
Rown| L i@ oee _ Nedium Lcd S8 |17
X Greery \resione, Fractured Medhwn Bewd| 77 L B4Y
It Green i neestone M echiura Havd 3% | I
. \mnestone Ne diurnm Wayvd <7 |\ 22—
"Hole Diameter Construction Record Test of Well Yield
Depth Metres | Diameter inside ‘ Wall Depth Metres Pumping test method | - Draw Down | - Recovery
From To Centimetres iam Material thickness Time{Water Level| Time|Water Level
dia
o centimetres : centimetres From To min | Metres | min | Metres
O 20| Pump intake setat - [Static o .
' 7 Casing (metres) } Level £ES
O 122 % @{;lted [ Fibreglass Pumping rate 1 11
%U DPlasticDConcrete \ 88 ) (|ltres./m|n) . R 6 p u Q&D
Water Record []Galvanized - (] Z.D Duration of punplng‘ 2 2
Water found / Kind of Water [|steel [ ]Fibreglass + '—" YHoov< _';__hrs f—g—mn
mg' ) . inal water leyelend | 3 3
& [JFresh [ Sulphur []Plastic[ | Concrete G:LY'OU of pumping
[(Jeas [saty [ IMinerals [ Galvanized metres
[ Other: Recommended pump | 4 4
ROV Steel i ype.
Lﬂd b [1Fresh [ ] Sulphur O ee' [Fibrogiass []Shallow|[ ] Deep|
(Jeas [salty l:l Minerals [[]Plastic[ ] Concrete dRectc;mmendej pump [ 5 5
DOther [ Galvanized eptn. | metres
' % m ﬁ?ggh [} éul.ph'ur. Screen g?gommende! pump | 10 10
. I 4 .
e e Ul "
Aoy testof welyild, water was | =+ R [ Conarete gt ) &€ SO~ 53 ' (ltres/min) 25 25
Clear and sediment free [ ]Galvanized / 2 e I7 - A2 |7 pumping disdontin- | 30 30
. " ued, give reasgn.
[] Other, specify No Casing or Screen 40 40
Chiorinated [ ]Yes [_]No ngen hole 2 C‘ \ 2.2 ! gg gg
2
Plugging and Sealing Record fA Annular space [ ] Abandonment Lo¢ation of Well
Depth set at - Metres. ; ; Volume Placed Indi bel ist m
2 T Material and type (bentonite slurry, neat cement slurry) etc. (cubic metros) |:di Laa%;a:r; rtﬁ (t)g asrf:oxdls ances| c; ;e from road, lot line, and building. f
L&K
O 126 | BHerntonko Dy AEAL | pekkbakifo ’5(””. N
D Soxs of piezomelers were insmied Sam \w@w
22w | Slico Sacd 3k \“\D\QD\\?} \2 Bags }oo —a
/1 (S
554 W b - . of \‘b\ea\ ;
£ " ~ i i
2.2~ Ofoga oF N | 4, |
Method of Construction . . :
(] Cable Tool |jR!otary (air) ("] biamond [ Digging
[] Rotary (conventional) [] Air percussion [ Jetting [Tl other
[ Rotary (reverse) [CIBoring [] Driving
. . Water Use . m ¢ A/A ’ a
E gxr\:stlc [[]Ingdustrial E Public Supply [C] Other
ocl 2‘60mmercia| Not used
[] brrigation [JMunicipal [] Cooling & air conditioning

Final Status of Well

Audit No. Z 3 3 0 8 'J Date Well Cc:n;leted

[] Test Hole

[C]Recharge well

[I%yter Supply
Observation well [_] Abandoned, insufficient supply [] Dewatering

[] Abandoned, poor quality

[ Unfinished

[] Replacement well

[J Abandoned, (Other)

Was the well owner’s information|
package delivered?

[Tves [[No

Date Delivered

Well Contractor/Technician Information

D2

Nampe of Well Contractor
Business Address (street n% number,
& X Yopay ]

WO \\\\m L.

Well Contractor’s Licence No.

Data Source

Minfpt-ry Use Only
!

Contfaﬁr 3 6 7

Date Receuy 8 yzmlg MM

Date of Inspection  yvyyy

MM

|

DD

PR Omeras, Kom2n

Remarks

S|gnaWchnrlamtor/

Nam, Well Technician (st nfge, first name) Well Technician’s Licence No.
Ya'a s la=IN -
Date Submitt

200

ZW " 149,25

Well Record Number

0506E (09/03)

Contractor's Copy[[] Ministry’s Copy Q/ Well Owner s Copy [}

Cette formule est disponible en frangais
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All Sections must be completed in full to avoid delays in processing. Further instructions and explanations
Questions regarding completing this application can be directed to the Water Well Management Coordina

All metre measurements shall be reported to 1/10" of a metre.

i

i page ___ of

v Well Record

Regulatlbn 903 Ontario Water Resources Act

re available on the back of this form.

or at 416-235-6203.
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Well Owner’s Information and Location of Well Information

MUN CONI | } |

[ ([ [ [ ol [[]

Vs € |
RR#/er\e_it Nun\ber/Name R d ) City ownNII d Site’Compartment/Block/Tract etc.
Noree F(\; el |
GPS Reading NAD ﬁ.jﬂ Unit Make/ odel Mode of Operation: [ ] Undifferentiated [ ] Averaged
ts 3| |g€6277 | 4%q|02 Mq@e \Q{‘ Differentiated, specify .
Log of Overburden and Bedrock Materials (see instructions) N
: :Q’éngral Colour| - Most common material Other Materials General Description [::G:gtr: M_Iz_act)res
o { .
Brown | Topsou Soft o |2
Bawenl  Shale Sand ol 2 |77
Grey | Linestore Mediwen Pac 7 120
Rown,  hinestore Medlum  Pacd 26 | 9%
X Eeers LrrsSiene Fractiured [ |\
_63@\\, hionestore Yreum  Hacd o [ \29
Ly Grean. LWimesstione Meduwe Hard 1291140
Hole Diameter ,, Construction Record Test of Well Yield
~Depth,  Metres | Diameter | [ | ..o Wall Depth Matres Pumping test rethod | _Draw Down Recovery
From To .. |Centimetres diam Material thickness i : Time|Water Level| Time| Water Level
I R m centimetres centimetres From To ] min | Metres | min| Metres
. O 20 \D Pump intake skt at - |Static “ _\—- A
| \uo \ \ [ ' 8” P Casing 1 (metres) Level \ O 63
, [VSteel [ |Fibreglass| . Z‘t‘r'::/':‘?nr)ate 1 1 1
‘ i
%’ ! | [[]Plastic[ "] Concrete \ % & — _ ke ) _ér_'Q__
Water Record [ ]Galvanized - O 20 Duratn;n ofpumping | 2 2
+
s unds / Kind of Water []steel []Fibreglass + & Boove —— " T
r‘A Final water level end | 3 3
lﬁ M'D [JFresh []Sulphur [|Plastic[ ] Concrete DA of pumping
(Gas  [Jsatty []Minerals [ Galvanized metres
(] Other: Recommended pump | 4 4
............... Steel [ |Fibreglass ¥Pe-
M [ JFresh [ Sulphur O ) L JFibreg - [‘]Shallgw_ Deep)
[JGas [JSalty []Minerals [ 1Plastic[ ] Concrete ecc:]mmen ed pump | 5 5
DOther A2 []Galvanized depth.  Imetres
B@ m [ Fres.h ' D éul.ph.ur. Screen Ret:commendec- pump | 10 10
[JGas [ ISalty []Minerals| [ Outside = | o |3g7- &% (itres/min) 15 15
[T] other: diam []Steel [ JFibreglass Siot No. , / ‘/O If flowing give rate - 20 20
- &Plastic [ |Concrete 2 e 6 g 7 ) )
After jast of well yield, water was 2 b . - 2 / - (litres/min) 25 25
lear and sediment fres [ jGalvanized O e 3¢ "4’ T pumping disconti- | 30 30
[T Other, specify No Casing or Screen 40 40
50 50
Chlorinated [ |Yes [ No D(pe" hole ZD‘ \"'k)) 60 60
Plugging and Sealing Record A" Annular space [] Abandonment Location of Well

BSS > VYoo RR#), O

\’YEW‘\EC'.

KoL 2W0

Date Receive: MM
apR ¢ 8 200,

Depth set at - Metres i i ! tc. | volume Placed In diagram below show distances pof well from road, lot line, and building.
s ™ Material and type (bentonite slurry, neat cement slurry) etc {cubic metres) indicats north by arTow. ﬁsf m,l
O 20| YPectont. Dy 2o G i o1 deencs
23¢45 of © E2omekers Weve vosiied Frum | ‘___&(L@e_ \
313 W \9 Ba W
\ SO~ yid 5\\\CQ Q:mc\v 13 Volealy q 0N
1 ?)‘ 1 4 L-\ - - X 240 Km -
e = q ¥ | S Loty
Method of Construction |
] Cable Tool ﬁotary (air) [[] Diamond [ pigging ]
] Rotary (conventional) [_] Air percussion [ Jetting [[] other '
[ "] Rotary (reverse) [Boring ] Driving
Water Use /”‘”} Mgz KD,
[] Domestic Ingustrial |:| Public Supply [] Other
[] Stock Commercial [[] Not used
[ Irrigation [Municipal [] Cooling & air conditioning Audit No. Z 3 3 0 8 *L Date Well Completevd M D
Final Status of Well ; 2.
[] water Supply ] Recharge well [ unfinished ] Abandoned, (Other)| | Was the well owner’s information Date Delivered YYyy MM DD
Observation well [_] Abandoned, insufficient supply [ ] Dewatering package delivered? [Yes [[INo | l
[] Test Hole [] Abandoned, poor quality [} Replacement well i ]
Well Contractor/Technician Information Ministry Use Only
Name of Well Contractor Well Contractor’s Licence No. Data Source ! Contrgtors 6 V?
orp bang Neh Dallng Loyl 334 _
Business Address (street nargg,Jnumber, city etc.) pp |Dateofinspecton yyvy wmM DD

Name, fWeI Techmman (fast n Ae

first name)

\\anr

fwell Teghnic’i n's Licence No.

MR

SlgnW|L ec?nma ontractor

Date Submitts
006 " &2 25

Remarks |

Well Record Number

0506E (09/03)

U

Contractor's Copy[ ] Mlmstry s Copy mell Owner's Copy []

Cette formule est disponible en frangais
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»_Monitorinq Well MW1 _ _
. Ministry of the Environment Well Tag No. /7 ; : s '
)... On tarlo GRS Chanes 9 No. (Place Sticker and/or Primt Below) Well Record
Tag#:A/R38594 Regulation 903 Ontario Water Resources Act
Measurements recorded in: [ ] Metric - Elmperial B e S ' Page f
h : o

First Name ast Name / Qrganization [T Well Constructed
onstructe
” FCI‘“WM( @qreqq-)(fg Anc. . by Well Owner
Mailing Address (Street Number/Name) Muricipality Province Postal Code Telephone No. (inc. area code)

2666 PRena _Qd.

T B
Address of Well L

M'SSis SG wgck o 73 (8

Township ) - T oncession
L—
fornastle Rd. Carden | 6~10 [0
County/DlstrlctiMunlcrpaIJty City/Town/\illage Province Postal Code
Ul C1LCf Fia C’ & 'L) : Ulctorra| Bd Ontario L1
UTM Coordinates Zone Easting Northing Municipal Plan and Sityiot Number Other

NaD 181311 7| 6161¢121710| 4,914 8131113

General Colour Most Common Material

Other Materigis General Description epth ( T())

From

Gra{ bomesfone Shale. Fractured ~ soft | o'l 3!
jmq Lt s%one_ _ Fractved — med. hdrﬁ{ 35 lfji
Brawn Lf‘ﬁej /Z‘V\Q, | water qug{ Frﬂﬁ‘uVCS med /wvé/ "‘{S—? ‘fﬂi,
brey | Lvestonq ‘  Fradtured - Ha-d 49 165-¢ "

Type of Sealanf Used | - Volune Placed After test of well yieid, ‘water was! ecovery
From To (Material and Typa) . 1 [Gdiv)] [3 Clear and sand fre&d Time | Water Levet| Time | Water Level
\ - f R Other, specify ¢loudy min)l  (m#)  |min)| (ma
O 20 Ben‘f’anr‘-( ch T=L R S09 (lbs L L == —{{STatic| J
- If purnping discontinued, give reaso: S l ’-{
: Beatonle Siumfu | 24 dallon : ' . T
Pump intake set at (mAi} 2 4 2
63 Rl
Pumping rate (¥min / G."-'J\/f}I ' T
[J Cable Toal ClDtamond - | [] Public '[] Gommercial [ Not used . %O 6P L 4
L] Rotary (Conventional) [ Jefting ] Domestic L Municipal II Dewatering Durafion pumping . 5| & 5
[ Rotary (Reverse) [C] Driving ] Livestock 7T Test Hole % Monitoring i hrs +_l___ fmin ;
{1 Boring [ Digging [ imrigation .[] Cooling & Air Conditigning Final water level end of pumping (m/) 10. V 10
] Air percussion [ Industrial H :
. : : : ]
W Oiter SPGCW ‘D@—LZL L] Other, specity iFflowing give raie (¥min/ GPM) 15| (4 15
= - : i
: : L 20 20
Open Hole OR Matenai Recommended pump depth (mAf)
Diameter_ {Galvanized, Fibreglass, | Thickness R 25 25
(coviy | Conerete, Plastic, Steel) {cm/in) From ‘ [ Test Hdie
6" steel (86 |+2' | 20" |Drecmpenan | |[Eorendpumers 30 30
S ° y [ Dewatéring Well e o e
) : i .
6" | open hole 20" | 6S 6" | R Ovservation anciton | INaiprodustion w767
+ Monitofing Hole ‘ : é 0 6 pr 50 50
] Alteratign — e
(Conistiicisn Disinfected? pr p
[ Abanddned, Pves [TIno _
Insufficlent Supply el L oeat,
= -] [] Abandgned, Pear ; ofWell Lbc jatl
) Matarial . Depth (m/f) Water Quality Please provide a map below following instructions an the back.
D('m)?‘ (Plastic, Galvanized, Steef  SetNo. | o |0 ﬁ::jg;: ned, other, *7 . o H3
T
[ Other, dpecify = £ g}
. 8 1
» 8 T .o
- - -
Water 'found at Depth. 1 Bf Water: @ resh EUntested Diameter| & %#'L’ &;
; g4 5
Lfs {m/R) ["|Gas | []Other, specify o = ; (cmﬁ:j ) \% A
Water found at Depth |Kind of Waler: XFresh Kuntested| O 20 1O al \E
qu {mAt) [JGas| [10Other, specify 70" Sj ] T O T
: 1 20" |(5¢%"]| 6 < _ o
Water found at Depth |Kind of Water: [ ]Fresh [ |Untested é. 1,5 km _ ™
(mA) ) Gas| [ Other, specify [ orl B2 _ to7 Km
ell Contractor = Well Contractor's|Licance No||| - | - :
_Hfrb bang  Loell Df’ ”mq . (715 6 1Ol |« . | | ¥m >
Busmz{ss Aggress (6freet Number/Name) Municipality C’? ments: . oTE _ v
852 Omeme . > ; . =
) ‘ : i ]
Province PostallCode Business E-mail Address _ M Vamee Rd. 1 :
O n K.]O L |Z ]O : }Nfeil o;vtper’s Date Package Delivered Ai 3 '
Bus.Telephone No. {inc. area code) | Name of Well Technician (Last Name, First Name) '-nag;': elon 2.0 1 15 O 75 L]
S 7 6 [ Ze gélive?ed Yoy I.V f M 'M . J -
7|O’ |7ﬁ ' ?1 ‘ ‘5) ‘9 °+ tve ? z # P Date Work Completed
Well Technician’s Llcence No. |Signature of Technician andfor Contractol‘ Date Submitted E Yes \g @ %)
25 | (tann 201y 1616018 D% 9191178 m 19 e
U508E (2014!11) _ / [ 74 Mlnhtr'v’s Cpr E . " ' @ Queen’s Printer for Cntario, 2014




WMomtorlnq Well MW2.

Ontano

Measurements recorded in: [ ]Metric ﬂ Imperial

First Name

Mailing Address (Street

-

Ministry of the Enwronment
and Climate Change

Tag#:A 23

Weil Tag No. (Prace Stickdr andfor Print Below)

8595

Well Record

Regulatlon 903 Ontano Water Resources Act

Page

of

St
| Last Name / Organization

Fer ma aqquqa"eS'

E-mail Address |:| Well Constructed

- by Well Owner

266(

Address of Well Location

Number/Name})

Eena

Province

ol

(Street Number/Name) ownshlp :
Hocncastle Rd. Carden
County/Dlstnct/Mumc:ipah City/Town/Millage Province Postal Code
\/l C ric 8 -~ /-) .U;C'[‘om‘a /roz/ ‘Ontario REN J
UTM Coordinates] Zone Easting quthing Municipal Plan and S{iblot Other
nao 81311 212161 /218419 1414131819

General Coiour

Most Common Material OtherMatn . ‘General Description . Fmeth 4

(grm}, b mestone. Shele Fractured - S5t o'l 3
Grtq Lime storg, Fmd'umd mned. H’Gr&{ 3' s/
Greg [Brawn_ | Limestone wader Fracfured = Hard Sit 75

[[] Water Supply
{1 Replackment Welf
[1 Test Hdle

[ Recharge Well
[T Dewatdring Well
QObservation andfor|

Manitoring Hole
[ Aiteratign
{Constriction)
| [ Abandoned,

Insufficient Supply
] Abandoned, Poor

; Water Quality

[3 Abandoped, cther,

specify

Water found at Depth |Kind of Water- X Fresh E Untested Depth (mfﬁ‘) Diameter
! . From (cmﬁn)
{mM) [ 1Gas| []Other, specify ” ! "
Water found at Depth {Kind of Water: [_|Fresh [JUntested| (O (Xo) 1O
(m/) [|Gas| [] Other, specify 0 ' 75 tg i
Water found at Depth |Kind of Water: [[JFresh [ JUntested
{m/ft) [)Gas| [ ] Other, specify:

Business Name of We Contractor-

Well Contractor’s

f7Km

_Herb Lang Gl Dritting Lﬁl 7151610 || |
Business Address {Street Number/Name) - Municipality gomrﬁr;ts: v
1852 thwy 7 | Omemeq —
Province Postal Code Business E-maif Address
or _j40|L2wg

Bus Telephone No. (inc. area oode) Name of Well Techmman

Last; Name Flrst Name)

[71015|719/9|110

g4

Gaf}tl"u‘f) f /l

ell Teichnician’s Licence No.

L2515 |8

SV Uichrir Rl ~CE#3S 7

Slgnat? of Technician andfo Contracto Date Suhmﬂted

Ot 180k o8

Daie Work Compieted

vlvrgl 48

0506_E 2014/11)

' Mlnlltnr'l Copy T
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itori I MW3
My Monitoring We

> Ministry of the Environment W ‘ — g
. . ell Tag No. -
z FONtario e ot Enic ag No_ (Place SticKer andor Print Balow) Well Record
. 3 Regufation 903 Ontario Water Resources Act
Measurements recorded in: [] Metric Nlmperial . T_a g # '_A 2 ?r 839 6 Page of

First Name

Last Name / Qrganization
Fecma Clagraciates ‘
S =T TMunicipality Province

Rena Rd. MISs. s | o)

E-mail Address [T Well Constructed

by Well Owner

Mailing Address (Street Number/Name)

2G40,

R

Address of Well Lacation (Street Number. ame) Township '

Hovncastle P Carlepn 610 7

County/District/Municipalit ) ) CityiTownNillage i Province Postal Code
Ui (,h) cra (K "4 U;‘ ctedra @aa.f/ Ontario | | | | | ’
UTM Coordinates| Zone | Easting Northin: Municipal Plan and Si Jt?lot Number Other
712151610 ‘

.‘.' AR
General Colour

Most Common Material Other Materidis ! General Description FroPnﬁ'Pth (m/%

e § Limesto s Shale | Frectued = ST o' | 2!
C’“\{ Lyne sfere Fractured — Med. ta-d 2 He' ’
éﬂ/ Rrowa | Limestaos Weatcr | Fracy< ¢, Wi
ey LimeStore | Fractured - HC\"‘L{ g-2Y (S~

Depth Set at (m/Af) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To (Material and Type) (/) [ Clear and sand freeld Time | Water Level | Time | Water Level
g 1 - - 8 Other, specify ¢|pudy (mi} | (m#y  |(mim)| (M
o 20 B(’.frh«”“‘f{ C;\‘p:) ‘“{SC ”}’S a — v . — | Static Vo1
N ! If pumping discontinued, give reason; tevel| 16~ 2
Bém'fhmgf S(Ur’fﬂ{ 2‘{ (C‘L,[Gi"\ Ny
H i 1 GS- 6 1
Pump intake se} at {m/) 2 2
'y 3
Fumping rate (imin / GPM) 3 3
[} Cable Tool [] Diamond [ Public [ Commercial ] Not used _ ’%O : @?i"? 4 4
L] Rotary (Conventional)  [[] Jetting [ Domestic 1 Municipat [} Dewateri Duration of pumnping ) ” 5
[[] Rotary {(Reverse) [ Driving [ Livestock [ Test Hole [ Monitorin _ hrs +LS‘_ min
I Boring [ Digging 1 Imigation [ Cooling & Air Conditioning Final water level end of pumping (m#) 10 "f\ 10
[_] A¥r percussion e~12 W O Industrial & S ¢ mé tf 4
X other, speciy DR~ W | [ Other, speciy ifflowing give rate (Umin/ GPM) Bl = |15
DInSid?er Open Hole OR Material Wall Repth (rm/ {1 Water Supply Recommended pump depth (m/f)
iame (Galvanized, Fibreglass, | Thickness Replag it Well s
(emin) | Concrete, Plastic, Steel) |  (crofiy) From To E T;‘: aHieI?e" e 25 25
: 1 Recommended pump rate
f ; [] Dewatering Well o 40 40
] (R e
(C) : oPeN~ ha I{ 20 65‘6 O Obseryation andfof || Fyjg| production (Umin / GPM}
t Monltopng Hole SO G P 50 50
] Alteration o 2 . Wy
(Construction) F)ssnnfected? 60 \ 60
L] Apandoned, B Yes []No
; Fnsuffiqient Supply e
"] Abandoned, Poor
Ouiside Material Depth (m/A) Water Quallty |
Diameter ; h Slat No. ; i
Plastic, Galvanized, Steel [[] Abandoned, other,
fomiy | ) From 19 specity
(] Other, §pecify ;
M o ieem ™
Ve i “§§1 106 m i
WzalterJ found at Depth [Kind of Water: [X]Fresh [{Unlested '| Diametef & !';:
Tt | s
L“Q {m#t) [T Gas | [] Other, specify Fro:n 0‘ i, doemin) - \L oy 4 #L' vy
Water found at Depth Kind of Water: |_JFresh [ |Untested| (O 20 jc “E oo )
. . = _
{mAt) []Gas| [|Other, specify 2 O‘n é‘:_) _'_éﬂ C? i1 N A Eﬁ
Water found at Depth |Kind of Water: [ |Fresh [ |Untested Q\B
(A [ Gas| [_]Other, specify 5 S
1, T km S
g km £
= F l L =
usiness Name of Well Contractor Well Contracior’s Licence Nd. _5
Y : P E
Hevrk Lang [uell Deidling Ltd. 11516 (0
Business Ac—i)dress (Sfreet Number/Name) - Municipality Commc;nts: - M Hamee &['} q /
1852 Huy 7 Cmemee -
Province Postal Code Business E-mail Address k ' Pal il - >
OhJ M G L\ 2 0 Well owner's | Date Package Delivered |
5 inft ti
Bus, Telephone No. finc. area code,? Name of Welf Te‘zchnicia‘?e(Last Name, First Name)‘ g‘agrkr:g‘;on % ‘(’:‘ l"! [8 } Q I@ ‘% é |
eI E| Goihrie , Ien | dekiares

Date Work Completed
Well Technician’s Licence No. | Signature of Technician and/or GContraciar

1215 |51 & éava

0506E (2014/11)

Date Submitted: [ Yes
; 20y Blo6legl O B9 BICF]L8
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Monitoring Well MW4

> :
7~ Ontario

Measurements recorded in:

I‘-‘irt Nae

Ministry of the Environment
and Climate Change

[ Metric Rflmperial

Well Tag No. (Fiace Sticker and/or Print Below)
238597
TNt

Tag#:A

Well Record

Reguiation 903 Ontario Water Resources Act

Page of

Last Name / Organization

Fevma Q‘if ftqmlﬁs

[J well Constructed
by Well Owner

Mailing Address (Street Number/Name)

2666

A
o |
HE

Rena

Address of WeII Locatlon {Street Numben’Name) ]

Kd.

Munrclpallw

HOFV! castie : Cardel /0
County:'D|stnct/Mun|c:paI1ty City/Town/Village Province Postal Code
Uictoria (c-e-L Uictoriy| Road Ontario | ')/ | |
UTM Coardinates| Zone Easting Northing Municipal Plan and $ 1110t Number Other
NADSB}' éél‘iaé"l‘?'fl‘{é// |
General Colour Most Commcm Matenal Other Materials General Description
6 ey ) P Sting Shele Fractveed - go‘{"}"
ém{ Lirestzre Fradved - fed. flpd
Rt Kecstpre Water £ ivitie
(req Lime 3tae. Fractured ~ MED - Havd US-2M [
& i }
Brogon L stong Water Fractur e (4" g-2’
r:‘ . LY
[)mw Limestone e ctved — pard - Azrd [i4-2' (34!
1
4 i
Pk Granite Heod {34
Type of Saalant Used e Placed After test of well yield, water was: Draw Down Recovery
To (Material and Typa) (/) [ Clear and sand free ud Time | Water Level | Time | Water Level
Other, specify ¢ |pudy (min)| (mB) |(min)| (mm
O’ ! b5 O {bs K ! :
lo P@/ﬂlt)nr ILC ¢ 1' o] /b If pumping discontinued, give reason: E‘:ﬂe‘; ' Q—Z"
Rmfém fe ?/urﬂf 29 gallon 1 T
24
Pump intake set at (m/P) 2 2
133
T Pumping rate (¥inin / GPM) 3 3
|:|Cable Tooi DDlamond [[] Public il Cnmmercial ] 5 ﬁ30fo + GPm 4 4
L] Rotary (Conventional) (] Jetting ] Domestic [J Municipal [ Dewatering s onho ;:-um%rlg ) 5 5
] Rolary (Reverse) [ Driving 1 Livestock ] Test Hole K Monitoring rs+ 15 min
[ Boring [ pigging [.] Irrigation [ Cooling & Air Conditiening Final water level end of pumping () 10 10
[ Air percussion E 7. 3 Industrial ] 31;{ *
JE Othr, spacity 3 /% D Oty apecly if flowing give rate (tmin/ GPM} 15 1 1= 15
- t : - 20|77 20
i Open Hole OR Materiai Depth (mA) [I Water & Recommended pump depth (m/) L
Diameter | (Galvanized, Fibreglass, | Thickness [J Replacement Well — 25 o 25
{erin) | Concrete, Plastic, Stesh) | femin) Fram To [ Test Hole
| O-L " el i 878 + ’i(g i | L 4" | O Recharge wel ?,;?g?gﬁ%ed pump rate 30 30
4 il £ g ' [] Dewatering Well 40 40
By !! Skee| 88 |37 10 observetion andior| | Wiell pradiiction (fin/ GPY
it / i 13 | Alterazgng 300 t+ 6PN B0 =0
8 ofen ~ho i 18 9 (Constrtiction) Disirfected? o \/ 5
O Abandoned Yes [ No
e InsufﬁuentSuppiy
A ! N Abandoned Poor A Tl
i | Depth (m/f) Water Quahty Please prowde a map befow following instructions on the back.
Diameter | o\ e Gh;?vt:rqged Steep)|  Slot No. F To [.] Abandaned, other,
({emvin) ' fom specify
N ™
[C] Other, specify é m
‘ &
. X[Fresh XUntested Depth (m/t) Diamfc_eter ~ Dy
HS’ (m/A% []Gas| []Other, specify me{ io o (Cn;m: ; § @
Water found at Depth |Kind of Water: [X]Fresh [ Untested O |G 10~ f :;
t "‘f ' {mA) []Gas} [ Cther, specify fo[ ‘3,{! 8 H j:()_ ?‘
Water found at Depth |Kind of Water: [ |Fresh [ Tuntested P
(/R DGas [_]other, specnﬁ/ ¥
B = >
Busrness Name of Well Contractor e ntractor's|
Herb Lang {Jel/ Drril bing dd, | 7|5 & [ © . £
Business Address (Stredt Number/Name) ) Municipality Commgts: v MCRamee [ 4/ /
HES2  Hewy 7 O e . L1k
Province Postal Code Business E-mail Address ™ o1 hin
TN, arae 00 Well owner’s | Date Package Delivered
O K‘O ‘ ?& W p | information ol O i Z2
Bus.Telephone No. (inc. area code} |Name of Well Technician (Last Name, First Name) package %L“’ K @ IM I%!‘ 5|5
deli d _ -
J—?FD |—S |7‘? l? |7,O élg C(."’”’”"f ¢ } [é(-"/] ervere Date Work Cumpleted
Well Technician's Licence No. |Signature of Technician and/or Gontracior Date Submitted B Yes 2 o} ﬁ 5’ / EA
215 15 18 iy %ﬁg 2|t fosle )l Ov 17101 Qe b
0506E (2014/11) T Ministry’s Copy @ Quean's Printer for Ontario, 2014




Appendix F

Borehole and Photographic Logs
of BH1-11 & BH2-11
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Client: Ferma Aggregates Inc.

Project: Carden Quarry

Location: Carden Quarry, Carden Township, ON

Borehole Number: BH1-11

Job Number: 36123-100

Drill Date: September 6, 2011

Depth |Elevation
(m)

Geological Description

(masl)

Run #

% Recovery
% RQD

No. of Sets

Types (s)

Orientation

Spacing

Roughness

Aperture

Groundwater Observations
and
Well Details

Filling
Staining
Fractures

271.18

i OVERBURDEN

_ topsoil, clay, stones
270.57

i BOBCAYGEON FORMATION

m weathered (moderately to highly) limestone, all
bedding planes were < 5 cm, thinly bedded
269.73

medium dark grey limestone, medium to fine
grained, thinly bedded, friable minor shale, few
2.00_| stylolites

268.21

95

medium dark grey limestone, vertical fracture with
calcite crystals 4 m to 5.2 m, shaly partings at
T 3.7m, thinly bedded

4.00 |
1 266.86

96

T thinly bedded but core becoming more competent
B below 5.2 m. Bottom 0.6 m pieces 15 - 20 cm

265.34

96

29

6.00 _| medium dark grey limestone, thinly bedded
stylolite partings, competent pieces 25 cm long,
weathered (slightly) shaly bedding partings, fine
grained

263.81

100

69

medium dark grey limestone, thinly laminated
stylolite, competent, weathered (slightly) bedding,

600 7 shaly partings 8.9 m. No sign of fossils

7 26076

100

74

100

74

medium grey limestone, fine grained crystalline,
low shale %, shaly partings at 11.6 m, thinly
bedded

100

73

90

RU

7

"Backfilled with Bentonite

Reviewed By: PAG

Method: Continuous Core Sampling (Contractor: Marathon Drilling)

Notes: Very little water lost. Drilling was hard. No soft spots encountered.

Logged By: PAG

Sheet: 1 of 4




Client: Ferma Aggregates Inc.

Project: Carden Quarry

Location: Carden Quarry, Carden Township, ON

Borehole Number: BH1-11

Job Number: 36123-100

Drill Date: September 6, 2011

Depth
(m)

Elevation

(masl)

Geological Description

Run #

% Recovery
% RQD

No. of Sets

Types (s)

Orientation

Spacing

Roughness

Aperture

Groundwater Observations
and
Well Details

Filling
Staining
Fractures

259.24

13.00

257.72

medium grey limestone, weathered wavy shale
partings, brown layered bedding at 12.8 m, minor
shaly layering at weathered partings

95

87

15.00

256.19

tan layer at 13.7 m, weathered bedding 14.0 - 14.4
m

100

7

254.67

medium grey limestone, medium to fine
crystalline, stylolite wavy bedding 5 - 8 cm,
weathered bedding at 15 m

95

79

17.00

253.14

brown-grey limestone, mottled in places, vertical
fracture filled with calcite from 16.5-17.1 m,
fossiliferous 17.4 - 18 m

95

85

19.00

251.62

GULL RIVER FORMATION
(UPPER MEMBER)

grey limestone, fine grained, competent core, thick
beds, weathered partings, rough, very little shale,
fossiliferous layers

100

95

250.10

grey limestone, fine grained, thick beds, fossil
layers, few partings, rough undulating bedding
planes

100

99

248.57

grey limestone, fine grained stylolites, medium
bed, fossiliferous 22.25 - 22.6 m, shaly partings at
22.25m

100

79

grey limestone, some brown, breaks, minor
weathering, thick bedding

100

94

RU

Backfilled with Bentonitew

A,

Reviewed By: PAG
Method: Continuous Core Sampling (Contractor: Marathon Drilling)

Notes: Very little water lost. Drilling was hard. No soft spots encountered.

Logged By: PAG

Sheet: 2 of 4




Client: Ferma Aggregates Inc.

Project: Carden Quarry

Location: Carden Quarry, Carden Township, ON

Borehole Number: BH1-11

Job Number: 36123-100

Drill Date: September 6, 2011

= @ < @
i 2 |2 » 8 o = 8 Groundwater Observations
Den[:th Elevation Geological Description * § 8 % ® 2 5 -§, e 2 £ 2 and
-1 247.05
] GULL RIVER FORMATION
i (MIDDLE MEMBER)
_ medium to dark grey limestone, stylolites, fine to
25.00_| very fine crystalline 17100 %
_| 245.52
m medium grey limestone, few stylolites, very
i competent
e 181100 97
27.00 |
244.00
7] break at 28.2 m, grey to brown
N 19 {100| 85
| 242.99
i GULL RIVER FORMATION
- (LOWER MEMBER)
- grey limestone, fine grained crystaline, competent,
29.00 | greenish colour 28.3 - 29 m (upper green marker 20 | 100 100
_ bed)
-1 241.46
7 grey limestone, fine grained crystaline, stylolite,
B break at 29.4 m 21 |100| 100
—{ 240.90
- grey limestone, thick bedding
] [
B =
31.00 22| 100] 90 RU 5
=
1 c
- [0
| m
239.38 <
| grey-tan limestone, weathered at 33.2 m, no shale =
evident o
7] Q@
] 23 [ 100| 97 g
O
— ©
33.00 | m
237.96
_| tan limestone, competent, brown stylolites at 33.5
i m at rough break, thick bedding
] 24100 90 B|F RU
| 236.59
i change near 34.4 m, thick bedding, calcite filled
35.00 dipping fracture 34.6 - 34.9 m, weather zone 36 m
R (zone takes up water)
B 25 87

Reviewed By: PAG

Method: Continuous Core Sampling (Contractor: Marathon Drilling)

Notes: Very little water lost. Drilling was hard. No soft spots encountered.

Logged By: PAG

Sheet: 3 of 4




Client: Ferma Aggregates Inc. Borehole Number: BH1-11

Project: Carden Quarry Job Number: 36123-100
Location: Carden Quarry, Carden Township, ON Drill Date: September 6, 2011
§ g s g 2 Groundwater Observati
: > 2 E S| o 2 [ (<) ] roundwater servations
Depth  |Elevation Geological Description =| 8|8 s|g| E S £l 2|le £| 2 and
(m) s|2|2|s|e|l2|S|3|8|2|5| 8 Well Details
(masl) 2| x| |Z2|F|S|la|e|<|E|d| &
— zJ
7| 235.01
N grey-tan limestone, competent, thick bedding
37.00_] 26 | 100 100
—~ 233.49
— grey-tan limestone, shaly lense at 38.7 m
T 271100
- 97
39.00 _|
231.96
i dark grey limestone, stylolite, crystaline, shaly
| mud layer at 40.3 m, fossiliferous
= 28| 95| 87
| 230.36
41.00 _| green and purplish sandstone, laminated, coarse
i grained (lower green marker bed at 41.5 m)
- 29 | 100| 95
71 228.84
] SHADOW LAKE FORMATION 7
i laminated, dark grey-tan limestone, coarse &
43.00_| grained Q
30 | 100| 94 c
T (@]
=
1 c
- (0]
om
— 227.29 -
- red, mottled green shale §
] )
7] Q@
: 31 100 E
45.00 _| 8
i m
225.76
_ red, mottled green shale
N 32| 100 100
: 224.55 Z
B Hole Terminated
47.00 _|
Reviewed By: PAG Logged By: PAG

Method: Continuous Core Sampling (Contractor: Marathon Drilling)
Notes: Very little water lost. Drilling was hard. No soft spots encountered. Sheet: 4 of 4




Client: Ferma Aggregates Inc. Borehole Number: BH2-11

Project: Carden Quarry Job Number: 36123-100
Location: Carden Quarry, Carden Township, ON Drill Date: September 7, 2011
g g s g 2 Groundwater Observati
: > 2 3 S| o 2 o o o roundawater servations
D(en[:)th Elevation Geological Description ® § S % @ % 5 -g, g = E 2 and )
(masl) & =|=|2 S|5|&| 8| 2|E|&| & Well Details
265.57
i OVERBURDEN
2.00 _|
1 262.83
] BOBCAYGEON FORMATION
i grey limestone, argillaceous, medium to coarse
grained, weathered, thin beds
7] 185135
7 2
— 'E
4.00 _| [e]
=
| 261.30 c
- - " [0}
_ grey limestone, argillaceous, shaley partings, m
_ medium beds c
=
7 2
b 2190 72 Ro)
_ o
- =
X
| 259.78 3
6.00_| grey limestone, argillaceous, shaley partings, et}
weathered breaks - one piece 30 cm, thin beds
N 3|95| 65
| 258.10
— medium to dark grey lithographic limestone,
- medium to coarse grained, argillaceous, thin beds
8.00 |
1 4|98 65
| 256.58
i less argillite below 9.8 m, thin beds
e 5 [100| 53
10.00 _|
| 254.95
i dark grey, less argillaceous, few stylolites, shaley
| partings pieces <25 cm, thin beds
N 6 | 98| 69

Reviewed By: PAG
Method: Continuous Core Sampling (Contractor: Marathon Drilling)
Notes: Very little water lost. Drilling was hard. No soft spots encountered.

Logged By: PAG

Sheet: 1 of 4




Client: Ferma Aggregates Inc.

Project: Carden Quarry

Location: Carden Quarry, Carden Township, ON

Borehole Number: BH2-11

Job Number: 36123-100

Drill Date: September 7, 2011

= @ < @
i 2 |2 » § o = 8 Groundwater Observations
Den[:th Elevation Geological Description * § 8 % ® 2 S| 5| 2|2 £ 2 and
| 253.38
grey-some tam lithographic to sub-lithographic
] limestone, less argillaceous, medium to fine
N grained
13.00__ 7 1100 65
— 251.85
- medium coarse grained limestone, shaley partings
7] 8| 95|55
15.00 _|
_| 250.33
- conglomerate type break at 15.65 m
_| 249.92
. GULL RIVER FORMATION
7 (UPPER MEMBER) 9 100 73
7 grey-tan limestone, stylolites, finer grained, longer
n core pieces, less or few shaley partings
-1 248.65
17.00 grey-tan limestone, fossils at 18 to 18.15 m
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1.0 Introduction

Ferma Aggregates Inc. (Ferma) has retained MTE Consultants Inc. (MTE) to undertake
hydraulic testing to comply with Condition 4.4 of Permit to Take Water (PTTW) 1238-BBLKNE
(Appendix A). PTTW 1238- BBLKNE permits dewatering of the Carden Quarry located on Lot
6-10, Concession 9, former geographic township of Carden, City of Kawartha Lakes, ON.
Additionally Ferma owns W 'z Lot 6 & 7 Concession 10 as well as Lot 8, Concession 10. Figure
1 illustrates the Site location.

The objective of the hydraulic testing is to characterize the hydraulic properties of the underlying
bedrock formations beneath the Site. In order to achieve this objective MTE is proposing to
conduct short term pumping tests on discrete bedrock zones at an on-Site monitoring well
(MW4). MW4 is located adjacent to Victoria road on Lot 8, Concession 10. The results of this
testing will presented in the 2022 Annual PTTW Report.

This report provides support for an Environmental Activity and Sector Registry (EASR)
application for a pumping test and discusses in detail the following:

Proposed short term pumping test;
Groundwater discharge plan;
Water resources monitoring plan;

Potential impacts to groundwater and/or surface water resources during the short term
pumping test; and

Proposed contingency measures.

2.0 Site Setting

The Site is located within the physiographic region known as the Carden Plain (Chapman and
Putnam, 1984). This region generally consists of shallow to outcropping limestone bedrock with
a thin layer of overburden. As a result, on-Site elevations are generally flat, laying around 270
metres above sea level (Figure 2).

The Site and study area are entirely within the Upper Talbot River subwatershed, which is part
of the Lake Simcoe Watershed.

Watercourse mapping indicates that a tributary of the Talbot River flows through the Site
(Figure 2). On-Site reconnaissance has indicated that only the southern reach of the Talbot
River flows year round.

On-Site surface water drainage follows flows into the Talbot River tributary and eventually off-
Site at the south-western portion of the Site.

2.3.1 Quaternary Geology

The Quaternary Geology mapping of the Site indicates much of the Site is outcropping
Paleozoic bedrock. There is a small pocket of till located in the southeast corner of the Site, a
pocket of organic deposits associated with a wetland in the central portion of the Site, and a
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coarse-textured glaciolacustrine deposit running from the center to the west of the Site that is
associated with the on-Site creek (Figure 3) (Finamore & Bajc, 1982).

2.3.2 Bedrock Geology

The underlying bedrock is composed of Ordovician age carbonates and shales of the Simcoe
Group overlying the Precambrian basement. The Ordovician age carbonates can be subdivided
into three formations (from oldest to youngest): Shadow Lake Formation, Gull River Formation,
Bobcaygeon Formation. In general, these formations dip to the southwest.

Shadow Lake Formation

The Shadow Lake formation consists of a non-fossiliferous, arkosic siltstone, argillaceous
sandstone conglomerate (Armstong, 2000).

Gull River Formation

The Gull River formation consists of fossiliferous, micritic limestone and dolostones (Armstong,
2000). The Gull River Formation contains features locally referred to as the green marker beds.
These beds are approximately 1-3 m in thickness and are laterally extensive across the Carden
Plain. These features have been reported to represent a regional aquifer (Golder Associates,
2016).

Bobcaygeon Formation

The Bobcaygeon formation overlies the Gull river formation and consists of fossiliferous course
grained limestone and can be subdivided into the upper, middle and lower unit (Armstong,
2000).

Local area residents within the vicinity of the Site obtain water from private drilled supply wells.
Based on a review of the MECP well records and Site reconnaissance, private wells are
generally screened within the shallow bedrock of the Bobcaygeon formation. Additionally, the
MECP database indicates that, apart from wells owned by the Client, there are no private wells
within 500 m of the pumping well (MW4) (Figure 4). However, MTE notes there are eight private
wells within 1500 m of the pumping well (MW4) (Figure 4). Details of private wells constructed
within 1500 m of the pumping well (MW4) have been compiled from well records on file with the
MECP, and are available in Table 1.

3.0 Pumping Test Program

Two separate intervals will be isolated in MW4 using a packer system for hydraulic testing. The
intervals will be individually pumped at a maximum rate of 11.4 L/s (150 IGPM). For testing
purposes MTE has separated the bedrock into three distinct zones. The “lower zone”, defined
as being below the green marker beds with the Gull River Formation, a “middle zone” which is
defined as the area between and including the green marker beds and a “upper zone” above the
two green marker beds primarily consisting of the Bobcaygeon formation.

Step one: Install a packer such that the lower zone is hydraulically isolated, and pump at
various rates to determine optimal pumping rate for testing in step 2;

Step two: Pump the lower zone at a continuous rate (not exceeding 11.4 L/s) for approximately
eight hours, and measure drawdown in the lower zone.

Step three: Install a straddle packer such that the middle zone is hydraulically isolated and
pump at various rates to determine optimal pumping rate for testing in step four, and;

MTE Consultants | 36123-200 | Carden Quarry — EASR — Pumping Test Design Report | March 10, 2022 2



Step four: Pump the middle zone at a continuous rate (not exceeding 11.4 L/s) for

approximately eight hours, and measure drawdown in the middle zone and the upper zone.

The proposed combined maximum taking has been summarized below.

Maximum Maximum Maximum Typical Maximum
Source P . Number of Pumping Pumping Number of
Name umping Hours of Volume Volume Days of
Rate (L/min) . ye
Taking per Day (m®/day) (m3/day) Taking
MW4 682 24" 982 982 4

*Individual pumping tests for step 2 and step 4 are anticipated to last between 8-12 hours.

Monitoring of groundwater levels will occur across the Site at select monitoring wells. These
monitoring locations have been selected based on their proximity to the pumping well (MW4)
and their screened interval. Monitoring of these locations will allow responses to pumping to be
monitored within the various bedrock aquifers. Additionally, one private well (W4) located
approximately 1100 m southeast of the pumping well (MW4) will be monitored on a daily basis
and will have a data logger programmed to take readings every 60 minutes for the duration of
the pumping test.

The table below outlines the locations to be monitored, the bedrock formation that the screen is
installed in, and the data logger recording interval.

Approximate ;
Monitoring Location Distance from MW4 Scregned LEIE) g Re?ordlng aene
(m) Aquifer (min)
MW3 100 Bobcaygeon 5
MWA1 710 Bobcaygeon 5
MW2b 740 Bobcaygeon 5
WACc 1,100 Gull River 5
WBc 1,100 Gull River 5
Upper Green
W22a 2,060 Marker Bed 1
(Gull River)
Lower Green
W22b 2,060 Marker Bed 1
(Gull River)
w4 1,100 Bobcaygeon 60

3.141

During the pumping tests, select monitoring locations will be equipped with dedicated pressure
transducers (data loggers) to record water levels at regular intervals.

Data Loggers

From the commencement of pumping, data loggers within the selected monitoring locations will

be programmed to collect a water level every 5 minutes, with the exception of W22a and W22b.
The two nested wells at W22 are the only wells on-Site screened across the green marker beds.
As such, data logger readings will be taken on one minute intervals at these two wells.
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Following the conclusion of the pumping test, data loggers will be programmed to collect a water
level every hour for a minimum of seven days to record recovery data.

3.1.2 Manual Measurements

Manual measurements at MW4 and select on-Site monitoring wells will be collected on a daily
basis.

Water pumped from MW4 will flow through a discharge pipe with an in-line flow meter (totalizer)
and will be discharged though an orifice weir approximately 250 m to the southeast of MW4.
Discharge water will be allowed to follow the existing roadside ditch down Victoria Road towards
McNamee Road (Figure 5). South of McNamee road, an unnamed stream flows southwest
through a topographic low, and ultimately empties into Canal Lake. Hay bales will be placed in
the roadside ditch along Victoria Road to reduce flow/erosion and increase infiltration. As such,
water from the pumping test will be discharged in such a manner as to not cause adverse
impacts to the environment and at a distance which will not interfere with the results of the
pumping test.

Discharge water will be sampled during Step 2 and Step 4 and will be analyzed for parameters
including general chemistry and hydrocarbons.

4.0 Potential Impacts and Proposed Contingency Measures

4.1.1 Private Supply Wells

A contingency plan has been prepared to ensure that a reliable and continuous water supply is
maintained should any potential interference cause an adverse effect at a local private supply
well during the short-term pumping test. Details of the contingency plan have been provided in
Section 4.2.

4.1.2 Natural Features

Based on the limited duration and discrete nature of the hydraulic testing, MTE does not anticipate
any impacts to surrounding natural features. As discussed in Section 3.2, water from the pumping
test will be discharged into an existing roadside ditch, and hay bales will be used to assist in
dissipating the energy and mitigating potential increases to erosion and downstream total
suspended solids.

4.2.1 Private Well Interference

Prior to the first day of the short term pumping test (approximately 48 hours), MTE will distribute
a notice to private well owners within 1,500 m of MW4 (Figure 4). The notice will include the
anticipated date, start time, and duration of the pumping test.

In addition, the notice will include a 24-hour contact number should a resident have any
problems or concerns during the pumping test.

Should MTE be notified of a resident experiencing any adverse effects to their domestic well a
licensed well contractor/pump installer, along with a qualified MTE representative, will be
dispatched to the location of the complaint to provide corrective action. If required, the licensed
well contractor will be able to disconnect the owner from their well and supply water via a
temporary water storage tank for the duration of the short-term pumping test.
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5.0 Limitations

Services performed by MTE Consultants Inc. (MTE) were conducted in a manner consistent
with the level of care and skill ordinarily exercised by members of the Environmental
Engineering & Consulting profession. No other warranty or representation expressed or implied
as to the accuracy of the information, conclusions or recommendations is included or intended

in this report.

This report was completed for the sole use of MTE and the client. It was completed in
accordance with the Scope of Work referred to in Section 1.0. As such, this report may not deal
with all issues potentially applicable to the Site and may omit issues, which are or may be of
interest to the reader. MTE makes no representation that the present report has dealt with any
and all of the important features, including any or all important environmental features, except
as provided in the Scope of Work. All findings and conclusions presented in this report are
based on Site conditions as they existed during the time period of the investigation. This report
is not intended to be exhaustive in scope or to imply a risk-free facility.

Any use which a third party makes of this report, or any reliance on, or decisions to be made
based upon it, are the responsibility of such third parties. MTE accepts no responsibility for
liabilities incurred by or damages, if any, suffered by any third party as a result of decisions
made or actions taken, based upon this report. Others with interest in the Site should undertake
their own investigations and studies to determine how or if the condition affects them or their

plans.

It should be recognized that the passage of time may affect the views, conclusions and
recommendations (if any) provided in this report because environmental conditions of a property
* can change. Should additional or new information become available, MTE recommends that it
be brought to our attention in order that we may re-assess the contents of this report.

Should you have any questions or concerns, please do not hesitate to contact us.

Respectfully Submitted,
MTE Consultants Inc.

p. PRACTISING MEMBER v

o * PETERA.GR 5 ";f b&’/ . 2801
o PRACTISING MEMBER < On le)
0335 7 / e
Qurari® 2022-03-11
Peter A. Gray, P.Geo., QPcesa Fraser Cummings, M.Sc., P.Geo.
VP., Senior Hydrogeologist Hydrogeologist
519-743-6500 ext. 1306 519-743-6500 ext. 1248
pagray@mte85.com fcummings@mte85.com

JAK:smk

M:1361231200\Correspondence\2022\Pumping Test Design Report\36123-200_2022-03-10_rpt_EASR-Pumping Test Design Report.docx
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Table 1: Private Wells within 1.5 km of MW4 (Pumping Well)

Well casing Initial Initial Initial Estimated

W)N_II; glo. Type Drilled | Easting | Northing | Depth Elevation | Well casing bottom Static |Water Found R;f;r;rg:{;ﬂzd Available Specif'ic F;i?grge;g?: dradeV\(n from ;/\1/1 thel;

number (mAMSL) | depth (mbgs) elevation Water (m) (m) Drawdown | Capacity (gpm) domestic use Aquifer

(mAMSL) Level (m) (m) (gpm/ft) (m)

6400005 Domestic Y [662358|4943542 | 13.72 270.88 NA NA 4.57 9.45,13.72 13.11 8.53 NA 1 NA Bobcageon
6400514 Livestock Y |662352|4943176( 13.72 270.68 lllegible NA 3.05 6.10 NA NA NA NA NA Bobcageon
6400515 Livestock Y [662319]|4943375| 18.29 271.60 3.66 267.94 4.57 17.68 NA NA NA NA NA Bobcageon
6404295 Domestic Y 6623154943424 13.11 271.17 4.57 266.60 5.49 6.40,9.14 12.80 7.32 0.1 2 1.75 Bobcageon
6404456 Domestic Y [662355|4943599 | 14.63 271.35 5.18 266.17 8.53 14.33 14.33 5.79 NA 0.5 NA Bobcageon
6407486 Domestic Y |662275(4943764 | 34.14 274.81 19.81 255.00 7.32 33.53 9.75 2.44 NA 10 NA Gull River
6413273 Domestic Y [662198 4945932 22.25 285.40 6.71 278.70 3.66 21.34-22.25 23.77 20.12 NA 15 NA Bobcageon
6415342 Domestic Y |661868|4943116 | 24.99 268.46 6.10 262.37 6.10 23.77-24.99 23.77 17.68 NA 7 NA Gull River

Notes: mMAMSL = metres above mean sea level, mbgs = metres below ground surface, gpm = gallons per minute

MTE File No.: 36123-200
Carden Quarry - Carden Quarry — EASR — Pumping Test Design Report Tables Printed On: 3/7/2022
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ID No.: TW4-24

Project Name: Ferma-Carden Quarry
MTE File No.: 36123-200
Client: Ferma Aggregates Inc.

Site Location: Carden, Ontario

Date Completed: 1/18/2024

Drilling Contractor: SD Hopper Drilling
Drill Rig: n/a

Drill Method: n/a

Protective Cover: Steel Casing

Subsurface Profile
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ID No.: TW4-24

Project Name: Ferma-Carden Quarry
MTE File No.: 36123-200
Client: Ferma Aggregates Inc.

Site Location: Carden, Ontario

Date Completed: 1/18/2024

Drilling Contractor: SD Hopper Drilling

Drill Rig: n/a
Drill Method: n/a
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ID No.: TW4-24

Project Name: Ferma-Carden Quarry
MTE File No.: 36123-200
Client: Ferma Aggregates Inc.

Site Location: Carden, Ontario
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Drilling Contractor: SD Hopper Drilling
Drill Rig: n/a

Drill Method: n/a

Protective Cover: Steel Casing
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MW4 - As Constructed Drawing
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Date Completed: 11/30/2021

ID No.: W22

Drilling Contractor: SD Hopper Drilling

Project Name: Ferma-Carden Quarry

Drill Rig: n/a

MTE File No.: 36123-200

Drill Method: n/a

Client: Ferma Aggregates Inc.

Protective Cover: Steel Casing

Site Location: Carden, Ontario

Well Completion Details

_noio

_a)uoyusg Buise) |98)S WWQS|

Jesiy O>n%._ENm

N

SRS
=

qcem
[ S S S U uuUub b b b b b ey
BZCM

%

\/_\/_,\/,
R N IR
w ddosn oS d

SRTESNITR TN
SN S St Bt
detrdetn ds S

P L L PR Tt N Tl o TV o T o T o T o T w T ow 1
R R AR RN Lc ~. N ~. N . . . . RER I
sy IS I ISy s

sy IS IS ISy IS I IS IS IS Ioss s

UL A R UL I SR
A N N NN
R A i ik el

%
I
d =

P B B B
N N N R RN
St Sl IS oS s oS IS Ios

B Y NS N N YN
—IBSTY DA WiZE

Sample

Gamma (cps)
102030405060 70 8090

(%) K1anooay

adA}

Jaquiny

(w) yydaq
(1sew) uoneas|g

271.2
0.0

266.3
4.9

Subsurface Profile

Soil Description

Ground Surface

TILL

BOBCAYGEON FORMATION

LIMESTONE

|[oquiAg

ajeog yydaqg

DN

T T T T T T T T T N O A O O O

o N
[(e) [o0] ~— -~

=

UL L nanm i mnnnL

o

N <

©

[se]

I
1L

465 14

O N T © O O N T © 0o o N T © 0o O N <
11111 N AN N N N O o O oo 0o 5 < <

PAG

Field Technician:

A MTE

Drafted by: JAK

Sheet: 1 of 3

Reviewed by: PAG




Date Completed: 11/30/2021

ID No.: W22

Drilling Contractor: SD Hopper Drilling

Project Name: Ferma-Carden Quarry

Drill Rig: n/a

MTE File No.: 36123-200
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MTE File No.: 36123-200
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Photograph No. 2 — Installation of Shale Traps — January 18, 2024

MTE Consultants | C36123-200 | Hydrogeological Assessment — Carden Quarry | June 2024 1
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Photograph No. 3 — Bentonite Pellets within Shale Traps — January 18, 2024

Photograph No. 4 — Installation of Casing for TW4-24 and MW4a-24 — January 19, 2024

MTE Consultants | C36123-200 | Hydrogeological Assessment — Carden Quarry | June 2024 2
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Photograph No. 5 — Completed Installation — January 19, 2024

MTE Consultants | C36123-200 | Hydrogeological Assessment — Carden Quarry | June 2024 3
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