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December 21, 2018
MTE File No.: C36123-200

Mr. Shawn Trimper

Hydrogeologist

Technical Support Section

Ministry of the Environment, Conservation and Parks — Eastern Region
1259 Gardiners Road, Unit 3

Kingston, ON K7P 3J6

Dear Mr. Trimper:

Zone-of-Influence Assessment - Addendum Report
Re: 10 Year Permit to Take Water Application,
Carden Quarry

1.0 INTRODUCTION

On January 9, 2018, MTE Consultants Inc. (MTE) submitted an application for a
Category 3 Permit to Take Water (PTTW) on behalf of Ferma Aggregates Inc. (Ferma),
for the Carden Quarry. The Carden Quarry is a Class A, Category 2, quarry below-
water-table located on Lot 6-10, Concession 9, Township of Carden, Kawartha Lakes,
ON (hereby referred to as the “Site”) (Figure 1).

On April 9, 2018, a consultation teleconference regarding the January 2018 PTTW
application took place between representatives from the Ministry of Environment,
Conservation and Parks (MECP), MTE and Ferma. The MECP expressed concerns
regarding the lack of water level data collected to the east of the Carden Quarry (along
Victoria Road) and requested additional work be completed prior to the approval of a
new long term PTTW for the Site. As such, this letter is submitted as additional technical
data to support the January 2018 application. Specifically, this letter will address
additional work completed on the Site in 2018 and will update the zone-of-influence
estimation based on data gathered in 2018.

The Site currently has PTTW No. 6475-AVGMXB for the purposes of dewatering which
expires on May 1, 2019; prior to this the Carden Quarry held PTTW No. 3358-AKYGHJ
which expired on April 30, 2018.

2.0 FIELD STUDIES

During the spring/summer of 2018, MTE continued the characterization of groundwater
conditions east of the Site. This characterization involved:

e Conducting a private well survey;
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e Installing four new monitoring wells located to the east of the quarry;
e Installing a multilevel monitoring well nest in one of the newly drilled wells;
e Installing data loggers in new monitoring wells and select private wells; and
e Conducting borehole geophysical logging of select open boreholes on-Site.

2.1  Private Well Survey

On May 7, 2018, representatives from MTE conducted a private well survey along
Victoria Road and North Mountain Road. Completed MTE private well inspection forms
and accompanying MECP Well Records (if available) can be seen in Attachment 1.
Through this process the resident at 2195 Victoria Road (W4, see Figure 1) was added
to the private well monitoring program.

2.2 Installation of New Monitoring Wells

In order to supplement the data being gathered from W4 along Victoria Road and to
monitor potential drawdown east of the Site, Ferma constructed four new open borehole
monitoring wells. Between May 9 and May 17, 2018, monitoring wells MW1, MW2,
MW3 and MW4 were constructed by Herb Lang Well Drilling Ltd. on-Site (Figure 1).
The construction of on-Site monitoring wells was completed through the use of a dual
rotary drill rig (DR-12-W). A copy of the submitted MECP well record for each well can
be found in Attachment 2. Three of the four monitoring wells (MW1, MW2 & MW3)
were completed to an approximate elevation of 250 metres above mean sea level
(mAMSL). This elevation was chosen for the following reasons:

e 250 mAMSL is five meters lower than the current proposed quarry floor depth
(255 mAMSL) for Phase 1 of the Carden Quarry;

e 250 mAMSL is a similar depth to discretely screened wells WAB and WBB that
have shown a direct response to quarry dewatering in the past; and

e 250 mAMSL is within the approximate depth range of domestic wells located
along Victoria Road.

MW4 was drilled down to Precambrian bedrock (~ 230 mAMSL) in order to assess the
water bearing capacity of the entire Paleozoic sequence and to identify deeper water
bearing units that could be incorporated into the contingency measured for the Site.
During the drilling of MW4, the drillers noted a high producing fresh water zone located
approximately at the contact between the Shadow Lake Formation and the Precambrian
bedrock (~ 233 mAMSL). The drillers estimated the flow rate of this high producing zone
to be between 300 and 400 gallons per minute.



Ministry of the Environment, Conservation and Parks

—\.\ MTE MTE File No. C36123-200
December 21, 2018

j=—==c===ny
h Page 3

-,

2.3 Installation of Multilevel Well Nest in MW2

To better characterize the effects groundwater dewatering may have east of the quarry,
MW2 was instrumented with three discreetly screened wells. A borehole log for this
installation can be found in Attachment 2 and a summary of the approximate elevations
at which these piezometers were screened is provided below:

e MW2A — (249-252 mAMSL)
e MW2B — (256-259 mAMSL)
e MW2C — (262-265 mAMSL)

The screened elevations were based on results from geophysical logging, borehole
logs, screened elevations of wells in close proximity (WA & WB) and fractures
encountered during drilling.

MW2A and MW2C were screened at 249-252 mAMSL and 260-263 mAMSL
respectively, to allow for groundwater elevations in these wells to be compared to those
in close proximity shallow (WAA & WBA) and intermediate (WAB & WBB) wells. MW2B
was screened at the elevation of 255-258 mAMSL as the borehole log for MW1 noted
large fractures between approximately 255 and 256 mAMSL.

Conversely, MW1, MW3 and MW4 were completed as open boreholes to simulate how
an open borehole domestic well at that location would respond/be affected by pumping
and dewatering activities at the quarry.

2.4 Installation of Data Loggers

MTE installed dedicated pressure transducers (data loggers) to record water levels
every hour within MW1, MW2, MW3 & MW4 in May and June 2018. Additionally in July
2018 a data logger was installed in W4. Preliminary water level data from MW1, MW2,
MW3 & MW4 are presented on Hydrograph 1 and appear to respond in a similar
manner as wells installed within the lower Bobcaygeon Formation (WAB & WBB). The
logger in WAB malfunctioned between the dates of September 18, 2018 and October
25, 2018. The data logger in MW2 was moved to MW2C when MW2 was instrumented
with a multilevel monitoring well nest.

2.5 Borehole Geophysical Logging

The objective of the borehole geophysical logging was to better characterize
the lithological units encountered on-Site and to aid in the identification of water
bearing or key geologic units. On June 28 and 29, 2018, Lotowater Technical
Services Inc. geophysically logged open borehole W22 and MW4 (Figure 1).
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These two wells (located approximately 2 km apart) were chosen as they and are the
two deepest open boreholes on-Site. As such, they are therefore capable of providing
the most complete geophysical profile at the Site. The geophysical logging techniques
used include:

Hole caliper;
Natural gamma;
Resistivity;
Conductivity; and
Temperature

Hole caliper measures the size of the borehole and can identify if the borehole
intersects any large voids within the rock. Natural gamma measures the natural
radioactivity of the rock forming minerals. Materials with higher clay type content tend to
have a higher natural radioactivity because they often contain weathered materials
which are naturally radioactive (ie. K, Ar).

Resistivity measures how easily an electrical current moves through the rock. Materials
which have larger grains and therefore larger pore sizes do not allow for an electrical
current to pass through as easily compared to those materials with smaller grain and
pore sizes and are subsequently represented by higher resistivity values.

Water conductivity can aid in the determination of the source of the water and
temperature can assist in determining groundwater inflow and/or outflow zones. These
metrics as well as geologic observations made during drilling were used to assist in the
characterization of the geologic profile and water bearing zones.

The results of geophysical logging can be seen in Figure 2 and Figure 3.

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
submission (ref: A-2018-05968) to the MECP for information related to hydrogeology
and geophysics for the R.W. Tomlinson — Brechin Quarry, located approximately 10.5
km to the southwest.

Based on MTE'’s interpretation of the borehole geophysical data from W22 and MW4, as
well as a review of supplementary information® the elevations of the different lithological
units in the area were inferred and are identified on Figures 2 and 3. These lithological
units included:

! Supplementary information included:
e Borehole geophysical logs from the Tomlinson — Brechin Quarry (Golder Associated Ltd., 2009)
(Attachment 3);
e Cumulative Impacts Assessment for Groundwater Taking in the Carden Plain Area- Addendum
Report (Golder Associates Ltd., 2016) (Attachment 4).
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The Bobcaygeon Formation;

The Gull River Formation;

Locally referred to Green Marker Beds;
The Shadow Lake Formation; and

The Precambrian Bedrock

2.6 Groundwater Elevations

Groundwater elevation data from all monitoring locations from 2012 to 2018 can be
found in Table 1 as well as Hydrographs 2-30. The hydrographs also indicate the
bottom elevation of each well.

2.7  On-Site Dewatering

Groundwater dewatering took place on-Site between August 7, 2018 and October 31,
2018. Daily pumping records supplied by the client to MTE have been summarized in
Table 2.

3.0 ZONE-OF-INFLUENCE ASSESSMENT

In MTE’s January 2018 Zone-of-Influence Assessment, the zone-of-influence for both
the current extent (Scenario 1) of extraction (2017) and full extraction of Phase 1
(Scenario 2) was estimated using the Thiem equation and dewatering information
collected in 2017. Using data collected in 2018 from on-Site monitoring locations and
from the newly constructed wells (MW1-MW4) MTE was able to refine the zone-of-
influence estimation for the current quarry extent (Scenario 1) and the full extraction of
Phase 1 (Scenario 2).

As in MTE’s January 2018 Zone-of-Influence Assessment, for the purposes of this
analytical model MTE assumes that the bedrock groundwater system at the Site acts as
an ideal confined aquifer with the following characteristics (Fetter, 2001):

e The aquifer is bounded on the bottom by a confining layer;

e All geological formations are horizontal and have an infinite extent;

e The potentiometric surface of the aquifer is horizontal prior to the start of
dewatering;

e All changes in the positions of the potentiometric surface are due to the effect of

dewatering;

The aquifer is homogeneous and isotropic;

All flow is radial to the quarry;

Groundwater flow is horizontal;

Darcy’s Law is valid;



Ministry of the Environment, Conservation and Parks

—\.\ MTE MTE File No. C36123-200
December 21, 2018

j=—==c===ny
h Page 6

-,

e Groundwater has a constant density and viscosity;
e The quarry (well) is ‘screened’ over the entire thickness of the aquifer; and
e The quarry (well) has an infinitesimal diameter and is 100% efficient.

3.1 Scenario la - Current Conditions
The current extraction area of the quarry covers a base area of approximately 1.7 ha
(Figure 1), with the excavated area at approximately 261 mAMSL. In addition there is a

small trench in the south-east corner covering an area of approximately 3.3 x 10 ha
with a base at approximately 258 mAMSL.

2018 Zone of Influence

The 2018 zone-of-influence was estimated using groundwater monitoring data collected
during pumping (dewatering) in 2018. Data from monitoring wells WCA, WBB, WAB,
MW1, MW3 & MW4 were then plotted on a log distance vs drawdown plot (Hydrograph
31). WCA, WBB, WAB, MW1, MW3 & MW4 were analyzed as these wells either show
drawdown from dewatering and/or are upgradient in regards to groundwater flow
direction from the current quarry extent. By drawing a line of best fit on the log distance
vs drawdown plot, drawdown from dewatering can be estimated at various distances
from the quarry face (Driscoll, 1987). This drawdown data was then used to create a
zone-of-influence map for the current extent of the quarry (Figure 4).

MTE considers measurable drawdown to be one meter. Drawdown of less than one
meter is indiscernible from seasonal water table fluctuations. As such, the zone-of-
influence was assessed to a distance where drawdown was equal to one meter. As a
result of the assumptions listed above, the zone influence extends roughly the same in
every direction.

The 2018 zone-of-influence was contained within lands owned by Ferma Aggregates
and does not extend to any nearby domestic well users.

2018 Zone of Influence vs. Historical Drawdown (2016-2018)

The 2018 zone-of-influence was compared to actual drawdown measured in on-Site
wells in order to validate the methodology used. In order to minimize variability in water
levels, average (2016-2018) pre-pumping and pumping water levels were calculated for
wells? within the lower Bobcaygeon Formation (based on a screen mid-point depth
between approximately 251 and 265 mAMSL and previously collected water level data).
Water levels from 2016-2018 were selected due to the consistent collection of water
levels over this period of time. Average pre-pumping water levels were calculated using

% Monitoring locations installed or added to the monitoring program following 2016 were not assessed.



Ministry of the Environment, Conservation and Parks

—\.\ MTE MTE File No. C36123-200
December 21, 2018

j=—==c===ny
h Page 7

-,

water level data collected from spring and/or summer prior to when pumping began.
Average water levels during pumping were calculated using water level data from one
month following the beginning of pumping to when pumping ceased. The first month
following the beginning of pumping was not used as water levels during this month were
not representative of either pre-pumping or pumping levels. The average drawdown was
then calculated by subtracting average pumping water levels from average pre-pumping
levels (Table 3). W8 was not included in this assessment due to its poor condition and
tendency to go dry.

The comparison between the 2018 zone-of-influence and average drawdown (2016-
2018) can be seen on Figure 5. For the majority of monitoring locations the drawdown
estimated by the distance drawdown plot was within approximately one meter of the
average drawdown. BH4A was calculated to have an average drawdown of 0.6 m
compared to the estimated 4.0 m, this is interpreted to be as a result of BH4A being
influenced by the tributary of the Talbot River which is approximately 50 m away. MTE’s
opinion is that the method to estimate the zone-of-influence outlined above is a
technically sound approach, on which additional drawdown predictions can be reliably
and conservatively based.

3.1.1 Determination of Aquifer Characteristics

Aquifer Thickness (b)

The aquifer thickness is required in order to calculate the hydraulic conductivity of the
system, as hydraulic conductivity is a function of the aquifer thickness and the
transmissivity. The aquifer thickness was estimated by reviewing borehole logs from
MW2C and water level data from MW2. Based on the slow recovery in water levels,
MW2C appears to be screened in a very competent zone of rock which may form an
aquitard, therefore the bottom elevation of the aquifer was set at the top of the sand
pack for MW2C (252.78 mAMSL). The top of the aquifer was estimated to be the
highest groundwater elevation recorded at MW2 which based on logger data was found
to be 266.92 mMAMSL. As such, the aquifer thickness is estimated to be 15.1 m (266.92
— 252.78 mAMSL).

Drawdown vs. Time

Water level data from SG1, WAB, WBB, WCA, MW1, MW3 & MW4 indicate a steady
decline in water levels from August 7 to October 2, 2018. As such, drawdown vs. log
time data from this time period was used to calculate aquifer coefficients, including
transmissivity, storativity and hydraulic conductivity at each location listed above. Data
was analyzed using AquiferTest© software and the Cooper & Jacob Straight Line
method.
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For the purposes of AquiferTest© analysis the “centre of the pumping well” is
considered to be the centre of the currently excavated area. This resulted in
transmissivity values ranging between 20.6 and 74.1 m%/day; storativity values ranging
between 1.6 x 10° and 1.5 x 10%; and hydraulic conductivity values ranging between
1.4 and 4.9 m/day. AquiferTest© data sheets are provided in Attachment 5.

Drawdown vs. Distance

Drawdown vs. log distance data collected from WAB, WBB, WCA, MW1, MW3 & MW4
was used to calculate the aquifer coefficients transmissivity, storativity and hydraulic
conductivity using AquiferTest© software and the Cooper & Jacob analysis. When
analyzing the distance drawdown data an assessment time must be selected; October
2" was selected as this date corresponds to the maximum drawdown which occurred
during initial dewatering (Hydrograph 31). Analysis of the time drawdown plot resulted
in a transmissivity of 46.3 m%/day; a storativity of 3.3 x 10°%; and a hydraulic conductivity
of 3.1 m/day. AquiferTest© data sheets are provided in Attachment 5. The
transmissivity, storativity and hydraulic conductivity values generated using the
Drawdown vs. Distance analytical solution show good agreement with those same
values estimated using the Drawdown vs. time solutions.

A summary of transmissivity, storativity and hydraulic conductivity values generated
from AquiferTest© are provided in Table 4.

3.2  SCENARIO 1b - Full Extraction Depth - Current

Prior to estimating the zone-of-influence for the full extraction (quarry floor = 255
MAMSL) of Phase 1, the zone-of-influence was estimated for the full extraction of the
current extent of the quarry down to 255 mAMSL. The drawdown for the full extraction
of current quarry extent was estimated by creating a drawdown vs. log time plot for the
2018 drawdown data (Hydrograph 32). Based on a static water level in the quarry of
266.3 mMAMSL and a final floor elevation of 255 mAMSL, the maximum drawdown within
the quarry is 11.3 m. Drawdown data from 2018 indicates that monitoring wells: WCA,
WBB, WAB, MW1, MW3 & MW4 have a near instantaneous reaction to pumping. This
was also observed in 2016 and 2017 drawdown data.

Extending the drawdown slope observed in the quarry (SG1) indicates that, had the rate
of drawdown continued, a drawdown of 11.3 m would have been achieved by
approximately 3 x 10° minutes (~208 days) (Hydrograph 32). The following
assumptions were made when applying this concept to other wells on-Site:

e The final drawdown within the bedrock will be the same regardless of the
pumping rate; and

e Drawdown within the bedrock will reach pseudo steady state instantaneously
once drawdown within the quarry sump is equal to 11.3 m or at 3 x 10° minutes.
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Using the above assumptions the estimated drawdown at each monitoring well can then
be assessed by applying the same principles. The estimated drawdown in each of the
monitoring wells when the current quarry has been dewatered to an elevation of 255
MAMSL (quarry floor) can be seen in Table 4. Using this data a drawdown vs log
distance plot was created (Hydrograph 33).

The drawdown at various distances from the quarry face was estimated using the
equation of the line of best fit as shown on Hydrograph 33. This drawdown data was
used to create a zone-of-influence map for full extraction of the current extent of the
quarry (Figure 6).

3.3 SCENARIO 2 - Full Extraction Depth — Phase 1

As the final drawdown in the bedrock (i.e. 11.3 m) will be the same as in Scenario 1b,
regardless of the size of the quarry, the zone-of-influence will only expand laterally as a
result of the extent of the quarry becoming larger. Using the methodology and
assumptions outlined above the zone of influence for the full extraction of Phase 1 was
estimated (Figure 7).

Prediction Analysis - Scenario 2

As a result of the assumptions listed above, the zone-of-influence extends
approximately an equal distance in every direction. As this zone-of-influence estimate is
based primarily on up-gradient wells, the drawdown west and south of Phase 1 may be
overestimated.

There are a number of domestic wells located east of the Site along Victoria Road, most
of which are located south east of the Phase 1 (Figure 8). Based on the zone-of-
influence estimation for full extraction of Phase 1, several domestic wells (MECP Well
Record #: 6404295 (W4), 6407486, 6404456, 6400005, 6400515 and 6400514) may
experience between two and three meters of drawdown as a result of the complete
extraction of Phase 1. Several other wells may experience up to one meter of drawdown
following full extraction of Phase 1. However, as noted above the zone-of-influence is
estimated to primarily effect those wells up gradient and as such will likely not impact
those wells along McNamee Road or those along the southern portion of Victoria Road.

There are three domestic wells located along Shrike road west of the Site, two of which
are currently monitored (W3 & W2). Drawdown at W3 is predicted to be approximately
three meters whereas drawdown at W2 is predicted to be approximately 3.5 m. The
predicted drawdown for the resident (W1) located directly west across Shrike Rd. from
BH1 for which an MECP well record could not be found is estimated to also be
approximately 3.5m.
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4.0 DISCUSSION
4.1 Comparison to 2017 Results
Scenario 1

Figure 9 presents the interpreted Scenariol zone-of-influence as presented in MTE’s
January 5, 2018 Zone-of-Influence Assessment. Due to the lack of data east of WA or
WB the zone-of-influence extended much further northeast when compared to that
presented on Figure 4. Figure 9 does however show less of an impact to the west and
south of the current extraction. This is a result of the drawdown presented in Figure 4
being based on wells upgradient and therefore likely overestimates the amount of
drawdown west and south of the current excavation.

Scenario 2

As with Scenario 1, Scenario 2 presented in the January 5, 2018 Zone-of-influence
Assessment estimated a large zone-of-influence extending northeast of the Site (Figure
10). Again this was based on no water level data east of the Site. Given the installation
of the new wells (MW1-MW4) in 2018, the zone-of-influence was able to be more
refined and thus more accurately predicted herein. This has resulted in an updated
zone-of-influence to the north east being reduced by almost half the size to that
presented in the previous report. As with Figure 4 the drawdown results presented in
Figure 7 are based on wells upgradient and therefore likely over estimate the amount of
drawdown west and south of Phase 1.

The results presented herein were also compared to that of the 1995 Hydrotechnical
Report by Oliver, Mangione, McCalla & Associates Ltd. (Attachment 6). The zone-of-
influence presented in the 1995 report was based on a two dimensional model with a
quarry floor for Phase 1 of 251 mAMSL Attachment 6. This figure indicates that much
of the drawdown will be constrained to within lands owned by Ferma Aggregates with a
minor amount extending west of the Site along Shrike Road. The zone-of-influence
presented herein (Figure 7) is similar to that presented in the 1995 report for drawdown
west of Phase 1 along Shrike Road. The zone-of-influence presented herein does
estimate a larger zone-of-influence north and east than that presented in the 1995
report which may be a result of the additional groundwater data acquired from MW1-
MW4.,

4.2  Trigger Values

Trigger values are intended to work as an early warning system to indicate if nearby
domestic wells may be affected by drawdown in the near future. The trigger values as
set out in MTE’s January 5, 2018 Zone-of-influence Assessment for W2 (263 mAMSL)
and BH3A (259 mAMSL) are interpreted to still be appropriate and therefore will not be
reassessed.
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Using data gathered in 2018 trigger values have also been assessed for those wells
west of Phase 1 along Victoria Road. As there are no on-Site monitoring wells in close
proximity to W4 a trigger value will have to be applied to W4 itself. The trigger value for
W4 was developed by reviewing the results of Scenario 2, which indicated a potential
drawdown at this location of approximately 2.5 m and by taking into consideration the
amount of available drawdown (8 m) (Hydrograph 34). Taking this information into
account a trigger value of 261 mAMSL is recommended for WA4.

A trigger value has also been established for MW3, which was installed to a similar
depth as those domestic wells along Victoria Road. Based on preliminary water level
data gathered in 2018, MW3 appears to fluctuate between 266.5 mAMSL and 269
MAMSL (Hydrograph 26). It is estimated that MW3 may experience up to 3 m of
drawdown (263.5 mAMSL). As such, a trigger value equivalent to 4.5 m of drawdown
(262 mAMSL) has been established to indicate if drawdown is becoming greater than
that predicted, while also considering natural fluctuations due to climatic conditions.

Should quarry activities result in adverse effects to nearby domestic wells, the
contingency measures as outlined on the Site Operational Plan shall be implemented.

4.3 Pumping Rate

Ferma Aggregates is requesting for the continued pumping rate of 60 L/s (3600 L/min)
as per PTTW 6475-AVGMXB. A pumping rate of 60 L/s is required by Ferma to quickly
dewater and maintain dry working conditions within the quarry during initial spring
dewatering or following significant precipitation events.

Currently the maintenance rate or the pumping rate which is required to maintain dry
working floor conditions based on 2018 pumping rates is 845 m*/day (587 L/min). As
the quarry expands the maintenance rate will be required to increase to maintain dry
guarry floor conditions over a larger area.

The maintenance rate, or rate at which water will drain into the quarry from the
surrounding formation was estimated using an analytical solution developed by S.S.
Papadopoulos & Associates, Inc. This analytical model is used to calculate confined
flow to an approximately square excavation with a nearby boundary (S.S.
Papadopoulos & Associates Inc., 2013):

2(a+b)
Lo

Q =KD(H_hex)[

+n| Eq.10

Where: Q = drainage/pumping rate (m>/day)
K = hydraulic conductivity (m/day) = 2.6 m/day
D = aquifer thickness (m) = 15.1 m
a = Rectangular excavation length (m) = 1190 m
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b = Rectangular excavation width (m) =490 m

H = Head at constant head boundary (m) = 15.1 m
hex = Aquifer Head in excavation (quarry) = 2.2 m

L, = Distance to recharge boundary (m) = 3000 m

Distance to the recharge boundary was projected to be 3000 m based on Hydrograph
33 where the line of best fit intersects the x axis. The aquifer head inside the quarry was
calculated to be 2.2 m (quarry floor elevation (255 mAMSL) — bottom of aquifer (252.8
MAMSL)). The aquifer head at the constant recharge boundary is assumed to be equal
to the aquifer thickness (15.1 m). Using Eq. 1.0 the maintenance rate was calculated to
be approximately 2,134 m*/day or 1,482 L/min.

This method was verified by calculating the maintenance rate based on current quarry
extent. The current maintenance rate was calculated to be 809 m®day, which is in good
agreement with that measured in 2018 (845 m®day). In order to meet their current
needs and anticipated future needs, Ferma Aggregates requests that Table A of PTTW
6475-AVGMXB be amended to reflect the changes shown on the chart below:

Max Max. Max.
Taking : . Takeﬁ MU Max Niilo (O3
Source Name/ Source o Taking Major Of Hrs : Days
L : Specific . per Taken per
Description: Type: . Category: : Taken . Taken
Purpose: Minute Day (L):
(L): per per
) Day: Year:
Carden Quarry
Sump Pond A -
Spring & Pond Other - Dewatering | 3,600 | 24 | 5184000 | 60
. Quarry Dewatering
Rainfall
Dewatering
Carden Quarry
Sump Pond A- | Pond Other - Dewatering | 1,500 24 | 2,160,000 | 305
Maintenance Quarry Dewatering
Dewatering
Carden Quarry
Sump Pond A— | Fond _ Other - Miscellaneous | 1,080 24 842,400 365
) Quarry | Miscellaneous
Dust Suppression
Total Taking: | 5,184,000

4.4  Open Borehole vs. Discreetly Screened

To better understand potential impacts future quarry dewatering may have on nearby
domestic wells, water levels in discreetly screened MW2A, MW2B and MW2C will be
compared to that of MW1. This was done in order to compare the effects of dewatering
between an open borehole (similar to many domestic wells) and that of discreetly
screened wells which appear to show the greatest impact from dewatering on-Site
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(WBB, WAB, WCA etc.). MW1 is a open borehole completed within close proximity
(~90m) to MW2 and was completed at a similar depth to nearby domestic wells. Based
on previous water level data from WAB and WBB during pumping in 2016 and 2017,
MTE predicted that MW2C (which is screened at a similar discrete elevation to WAB &
WBB) would be directly impacted by quarry dewatering. Following the installation and
development of the three discreetly screened wells (MW2A, MW2B & MW2C) within
MW2, manual water levels indicated that groundwater elevations in MW2B were much
closer to that in MW1. The water levels collected from MW2C indicate that the well is
screened in a very competent zone as water levels are slowly recovering and are more
than 12 m below that of MW2B or MW1. Water levels in MW2A, MW2B & MW2C will
continue to be monitored and compared to those in MW1 to better understand how
water levels in open boreholes compare to those of which have discrete screened
intervals.

5.0 MONITORING PROGRAM

As per Condition 4.7 (5) of PTTW 6475-AVGMXB MTE has assessed the adequacy of
the existing monitoring plan and proposes a updated monitoring plan as presented in
Table 6. MTE proposes that the monitoring program be adjusted during the months of
December to March when on-Site monitoring locations may become inaccessible.
During the months of December to March when pumping is occurring MTE proposes
that only monitoring locations SG1, BH3A, BH3C WFA, WFB, WFC, BH1A, BH1C,
MW3 & MW4 be monitored. These wells, with the exception of SG1 (which is located
within the quarry sump) were selected as they are easily accessible, located at the
perimeter of the Site, and are the closest to off-Site receptors (domestic wells). This will
ensure that the potential impacts to off-site receptors will continue to be monitored
throughout the year. Domestic wells are not included during these months as they
become inaccessible in freezing conditions due to the concrete well cap either
becoming buried in snow or frozen shut.
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6.0 SUMMARY & CONCLUSIONS
A summary of work completed in 2018 is presented below:

o Well survey completed along Victoria and N Mountain Road:;

» The installation of four new monitoring wells east of the Site (MW1, MW2, MW3
& MW4);
The installation of data loggers in MW1, MW2 MW3, MW4;
Inclusion of a new domestic well to the monitoring program, located east of the
Site, W4;

e Borehole geophysical logging of MW4 and W22; and

o |nstallation of a multi-level piezometer nest in MW2.

Additionally MTE reassessed the zone-of-influence estimate. Based on water level data
from the newly installed wells (MW1-MW4) MTE revised the zone-of-influence to be
approximately half of that which was predicted previously east of the quarry. Scenario 2
zone-of-influence results were found to be in better agreement with that presented in
the 1995 Hydrotechnical Report by Oliver, Mangione, McCalla & Associates Lid..
MTE will continue to monitor groundwater levels across the Site and nearby domestic
wells into the future to ensure mitigation measures are in place for those domestic wells
which may be negatively impacted from dewatering.

If you have any questions or comments, please do not hesitate to contact the
undersigned directly at (519) 743-6500.

Respecitfully submitted,
MTE CONSULTANTS INC.

Fraser Cummings, M.Sc, P.Geo. Peter A. Gray, P.Geo., QPgsa
Hydrogeologist VP, Senior Hydrogeologist
TFC:dem

Attach.

M:\361231200\Correspondence\Carden Quarry Zone of Influence Assessment - Addendum Report\36123-200 Carden Quarry Zone of Influence
Assessment - Addendum Report Dec 21 2018.docx



December 21, 2018
Page 15

Eares Ministry of the Environment, Conservation and Parks
2 MTE MTE File No. C36123-200
j=—==c===ny
A

7.0 REFERENCES

Driscoll, F. G. (1987). Groundwater and Wells. St. Paul: Johnson Filtration Systems.

Environment Canada. (2018, July 20). Daily Data Report for December 2018. Retrieved
December 12, 2018, from Climate Canada:
http://climate.weather.gc.ca/climate_data/daily_data_e.html?hlyRange=%7C&dly
Range=1989-09-01%7C2018-12-07&mlyRange=1989-01-01%7C2006-12-
01&StationID=4525&Prov=0ON&urlExtension=_e.html&searchType=stnName&op
tLimit=yearRange&StartYear=1840&EndYear=2018&selRow

Golder Associated Ltd. (2009). Application for a Catagory 3 Permit to Take Water, R.W.
Tomlinson Limited Brechin Quarry, City of Kawartha Lakes, Ontario.

Golder Associates Ltd. (2016). Addendum Report - Cumulative Impacts Assessment for
Groundwater Takings in the Carden Plain Area. Ottawa.

S.S. Papadopoulos & Associates Inc. (2013). Steady groundawater inflows into open
excavations testing of analytical solutions. Waterloo.



D MTE

FIGURES







Figure 2: Borehole Geophysical Log of W22
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Figure 3: Borehole Geophysical Log of MW4 .
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Table 1. Groundwater Elevations (MAMSL) Manual Measurements - 2012 - 2018

BH1A BHi1C BH2A BH2B BH2C BH3A BH3C BH4A BH4C OH1A OH1B OH2A OH2B OWA W8 W9 w21 W22 WAA WAB WAC
T/case 274.33 274.33 272.24 272.24 272.24 265.55 265.55 268.36 268.36 269.29 269.29 267.91 267.91 273.02 269.98 270.21 271.86 272.14 271.59 271.59 271.59
T/PVC 274.43 274.45 272.22 272.22 272.23 265.41 265.36 268.49 268.43 269.25 269.13 267.93 267.92 No PVC Casing Installed 271.57 271.51 271.49

1-Jun-12 | 268.53 268.57 - - 266.61 262.22 262.36 - - 266.88 263.55 266.33 263.72 - - - 267.47 266.54 266.43 263.83 266.54
21-Jun-12] 268.25 268.47 266.46 266.71 266.39 261.87 261.90 265.98 266.22 266.78 263.39 266.22 263.72 266.00 267.34 265.46 266.67 265.83 266.36 263.56 266.39
27-Jul-12 ] 268.17 268.37 265.80 - 265.91 261.64 261.48 265.82 265.77 266.42 263.02 265.60 263.34 265.20 267.54 264.81 265.87 265.07 265.92 263.17 265.80
23-Aug-12] 267.69 268.19 265.72 265.73 265.75 261.79 261.45 265.75 265.61 266.46 263.10 265.44 263.20 265.04 - 264.57 265.45 264.76 265.89 263.14 265.73
23-Nov-12] 269.13 268.45 267.63 267.57 267.20 262.89 263.31 266.32 267.01 267.66 263.70 266.52 263.84 267.02 267.97 266.41 268.48 268.00 267.50 264.23 267.35
30-Oct-13] 268.84 269.29 267.98 267.97 267.41 264.20 262.68 266.50 267.06 267.62 263.77 266.58 263.93 267.15 268.45 266.60 268.65 268.39 267.20 264.27 267.36
10-Sep-14) 268.37 268.24 266.51 266.31 266.19 261.87 261.84 265.81 266.23 267.00 263.60 266.14 263.73 265.23 - 264.98 266.00 265.16 266.47 263.44 266.14
14-May-15] 268.84 268.81 267.60 267.80 267.02 263.01 262.73 266.55 267.03 267.41 263.83 266.49 263.96 266.52 268.67 266.11 268.26 267.30 267.33 266.47 267.03
18-Jun-15] 268.58 268.52 267.44 267.09 266.67 262.87 262.41 266.55 266.69 267.31 263.69 266.33 263.90 266.49 268.11 266.07 267.08 267.21 267.35 266.36 266.66
30-Jul-15] 268.79 268.72 267.50 267.46 266.76 262.29 262.33 266.45 266.75 267.04 263.62 266.32 263.81 266.81 267.79 265.69 267.54 266.52 267.53 266.34 266.76
27-Aug-15] 268.69 268.22 267.00 266.96 266.38 261.97 261.92 266.55 266.39 266.57 263.59 266.20 263.79 266.12 * 265.29 266.61 265.55 267.29 266.19 266.37
21-Sep-15] 268.24 268.45 267.36 267.05 266.46 262.67 262.33 266.48 266.45 267.18 263.64 266.22 263.80 266.16 * 265.55 266.31 266.14 267.36 266.33 266.44
15-Oct-15]) 268.25 268.53 267.08 266.96 266.37 262.10 261.92 266.40 266.37 266.57 263.55 266.12 263.74 266.15 * 265.15 265.13 266.49 267.35 266.13 266.36
16-Dec-15] 269.05 269.01 267.99 267.86 267.22 264.04 263.19 266.66 267.21 267.58 263.82 266.55 263.93 267.61 268.30 266.58 268.12 268.44 267.49 266.85 267.21
10-May-16] 266.74 269.07 267.69 267.78 267.00 263.03 262.76 266.56 267.02 267.36 263.74 266.49 263.95 267.07 268.61 266.19 268.42 267.54 267.44 266.65 266.99
28-Jun-16] 268.15 268.73 266.90 266.94 266.37 261.97 262.04 266.39 266.40 266.52 263.46 266.12 263.68 266.43 267.47 265.39 266.83 265.69 267.14 265.16 266.36
19-Jul-16 | 267.84 268.61 266.42 266.61 266.12 262.01 261.96 265.94 266.17 266.43 263.40 266.01 263.59 266.01 267.28 265.22 266.34 265.47 266.52 263.50 266.11
12-Aug-16 - 268.49 265.97 266.23 265.79 261.88 261.83 265.62 265.83 266.17 262.94 265.39 263.13 265.18 267.23 264.77 265.98 265.02 266.19 262.80 265.78
24-Aug-16] 267.84 268.43 266.25 266.09 265.98 262.17 262.01 265.80 266.04 266.73 263.33 265.82 263.51 265.77 * 265.11 265.87 265.59 266.14 263.37 265.98

21-Sep-16] 267.84 268.37 265.98 265.86 265.90 262.08 261.92 265.68 265.97 266.22 263.19 265.40 263.35 265.68 * 264.66 265.55 264.75 266.10 262.73 265.89
31-Oct-16} 267.79 268.27 265.95 265.60 265.91 262.07 261.85 265.82 265.96 266.75 263.27 265.45 263.42 265.62 * 264.47 265.32 264.63 266.03 263.18 265.90
23-Nov-16] 267.97 268.28 266.10 265.61 265.99 262.01 261.81 265.71 266.06 266.35 263.22 265.32 263.34 265.57 * 264.43 265.23 264.61 266.01 262.60 265.98
16-Dec-16 - - - - - - - - - - - - - - * - - - - - -

21-Dec-16}] 268.71 268.54 267.27 267.13 266.57 262.89 262.39 265.97 266.61 267.42 263.51 * 265.47 266.20 266.45 266.63 263.81 266.56

20-Apr-17] 269.28 269.25 268.15 268.22 267.62 263.83 263.46 266.68 267.65 267.43 263.79 266.56 264.04 267.52 269.24 266.66 268.66 268.34 267.46 266.55 267.62
26-May-17] 269.00 269.21 267.74 268.02 267.21 263.25 262.88 266.62 267.24 267.39 263.78 266.49 264.02 266.19 268.80 266.33 268.50 267.67 267.62 266.68 267.20
21-Jun-17] 268.83 269.13 267.60 267.63 266.94 262.79 262.56 266.57 266.98 267.25 263.74 266.47 263.99 267.07 268.37 266.11 268.23 267.29 267.56 266.62 266.92
28-Jul-17 ] 269.04 269.09 267.71 267.73 267.06 263.00 262.68 266.39 267.12 267.13 263.62 266.49 263.90 266.95 268.36 266.12 268.28 267.60 267.57 265.10 267.05
3-Aug-17 | 268.80 269.07 267.32 267.35 266.85 262.51 262.31 266.20 266.90 266.87 263.54 266.44 263.82 266.65 268.17 265.94 268.18 267.14 267.30 264.18 266.83
21-Aug-17] 268.95 268.44 266.75 266.76 266.45 262.00 261.93 265.95 266.50 266.74 263.54 266.34 263.79 266.37 267.78 265.58 267.45 266.04 266.76 263.61 266.44
18-Sep-17] 268.12 268.79 266.44 266.43 266.20 261.78 261.77 265.90 266.26 266.47 263.42 266.09 263.68 265.78 * 265.22 266.49 265.44 266.51 263.53 266.19
26-Oct-17] 268.53 268.62 267.34 267.37 266.45 262.16 262.07 266.04 266.50 267.29 263.53 266.22 263.76 266.88 * 265.59 266.29 266.26 266.76 263.76 266.43
23-Nov-17] 269.18 269.14 268.02 267.91 267.31 264.31 263.90 266.34 267.35 267.47 263.74 266.58 263.99 267.95 268.26 266.66 268.10 268.54 267.07 264.60 267.29
14-May-18] 269.11 269.15 267.76 268.06 267.36 263.17 262.82 266.60 267.40 267.24 263.75 266.52 264.05 265.28 268.86 266.26 268.56 267.77 267.49 266.48 267.32
28-Jun-18) 268.17 268.87 266.96 267.08 266.81 261.79 261.77 266.31 266.86 266.39 263.46 266.14 263.77 265.81 267.61 265.35 266.93 265.72 267.08 266.05 266.76

25-Jul-18 | 268.06 268.71 267.18 266.69 266.84 262.92 262.78 266.52 266.84 267.16 263.58 266.19 263.85 266.53 * 265.80 266.30 267.04 267.02 266.36 266.81
22-Aug-18] 268.65 268.74 267.69 267.75 267.76 262.94 262.74 266.60 267.77 267.40 263.69 266.42 264.00 266.18 * 265.83 267.58 266.67 267.48 265.86 267.74
18-Sep-18] 268.83 268.78 267.40 267.64 267.44 262.15 262.07 266.20 267.46 266.88 263.52 266.33 263.84 266.65 * 265.48 267.16 266.04 267.21 264.11 267.40

25-Oct-18] 269.01 268.80 267.72 267.70 267.62 263.18 262.85 266.19 267.64 267.30 263.63 266.37 263.93 267.30 267.61 266.11 267.54 267.67 267.03 263.67 267.58
12-Nov-18] 269.21 268.90 268.03 268.00 268.27 264.03 263.59 266.42 Frozen 267.37 263.75 266.59 264.05 267.32 268.51 266.60 268.22 268.44 267.14 264.55 268.24
Notes: MAMSL = metres above mean sea level

T/case = top of steel casing

T/PVC = top of PVC Riser Pipe

- = not measured

* = Dry

Carden Quarry Zone of Influence Assessment- Addendum Report MTE File No: 36123-200
Ferma Aggregates Ltd. Tables Printed on: 12/11/2018
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Table 1. Groundwater Elevations (MAMSL) Manual Measurements - 2012 - 2018

WBA WBB WBC WCA WCB WCC WDA WDB WDC WEA WEB WEC WEA WEB WEC WGA WGB WGC WHA WHB WHC
T/case 272.81 272.81 272.81 271.47 271.47 271.47 268.04 268.04 268.04 270.19 270.19 270.19 271.56 271.56 271.56 264.20 264.20 264.20 268.96 268.96 268.96
T/PVC 272.78 272.72 272.69 271.44 271.44 271.44 268.02 268.00 268.00 270.15 270.14 270.13 271.55 271.55 271.53 264.15 264.17 264.16 269.04 269.06 269.07

1-Jun-12 265.43 263.09 266.59 264.91 266.49 266.48 264.44 265.68 266.53 267.21 266.55 266.56 264.40 261.03 259.35 261.34 262.23 260.29 266.47 264.36 266.77
21-Jun-12§ 265.37 262.81 266.37 264.65 266.40 266.26 264.31 265.40 266.31 266.98 266.32 266.31 264.36 260.70 259.03 261.29 262.13 260.08 266.40 264.14 266.51
27-Jul-12 ] 265.08 262.63 265.90 264.23 266.26 265.78 263.76 264.77 265.81 266.56 265.84 265.83 263.96 260.24 258.58 260.84 261.97 259.74 266.17 264.06 266.03
23-Aug-12] 265.18 262.57 265.69 264.31 266.17 265.64 263.71 263.57 265.69 266.45 265.72 265.72 263.91 260.12 258.51 260.87 261.83 259.62 265.84 264.60 265.86
23-Nov-12] 265.58 263.34 266.88 265.08 265.81 267.17 265.35 265.86 267.13 267.96 267.16 267.17 265.13 261.55 260.05 261.85 261.64 261.01 266.16 263.95 267.40
30-Oct-13] 266.12 263.38 267.29 265.01 265.15 267.31 265.92 265.86 267.34 268.30 267.38 267.38 265.26 261.40 259.76 261.96 261.87 261.09 266.30 264.20 267.59
10-Sep-14] 265.53 262.47 266.08 262.32 264.74 266.06 264.33 265.05 266.13 267.18 266.15 266.17 264.27 258.57 260.29 261.21 261.92 259.95 266.34 264.70 266.38
14-May-15] 266.78 266.72 267.14 266.66 265.20 266.92 265.16 265.76 266.96 267.69 266.98 266.99 264.72 261.43 259.55 261.76 262.16 260.62 266.45 264.52 267.20
18-Jun-15] 266.82 266.69 266.55 266.72 265.30 266.62 264.89 265.45 266.97 267.37 266.19 266.29 264.74 260.60 258.75 261.84 262.11 260.59 266.41 264.49 266.85
30-Jul-15 | 266.69 266.69 266.76 267.41 265.47 266.70 264.72 265.36 266.70 267.48 266.72 266.73 264.51 260.77 258.81 261.34 262.03 260.31 266.42 264.48 266.95
27-Aug-15] 266.60 266.54 266.36 266.65 265.54 266.35 264.50 265.26 266.65 267.30 266.61 266.39 264.16 260.30 258.30 261.33 261.94 260.03 266.37 264.44 266.56
21-Sep-15] 266.76 266.64 266.37 266.70 265.63 266.42 265.02 265.02 266.40 267.25 266.41 266.42 264.59 260.33 258.41 261.60 261.86 260.31 266.32 264.43 266.63
15-Oct-15] 266.41 266.44 266.51 266.54 265.67 266.34 264.31 264.89 266.31 266.98 266.33 266.34 264.18 260.28 258.30 261.32 261.78 260.02 266.29 264.41 266.57

16-Dec-15) 267.03 267.05 267.12 266.94 265.83 267.12 265.67 265.72 267.16 268.03 267.18 267.19 265.03 261.35 259.47 262.00 261.81 260.78 266.37 264.38 267.42

10-May-16] 266.84 266.90 267.05 266.87 266.17 266.90 265.18 265.62 266.93 267.70 266.95 266.95 264.75 261.53 259.61 261.69 262.33 260.80 266.56 264.75 267.18

28-Jun-16|] 266.25 265.00 266.37 264.91 266.23 266.25 264.30 264.83 266.31 266.78 266.32 266.33 264.18 260.35 258.32 261.29 262.27 260.09 266.42 264.61 266.56

19-Jul-16 | 265.55 262.72 266.11 262.48 266.14 266.00 264.15 264.57 266.07 266.58 266.08 266.08 264.10 260.12 258.10 261.32 262.17 260.01 266.32 264.54 266.31

12-Aug-16§ 265.19 262.00 265.78 261.84 265.88 265.69 263.77 264.27 265.73 266.47 265.74 265.75 264.01 259.90 257.95 260.86 262.04 259.76 266.08 264.46 265.99

24-Aug-16] 265.35 262.63 265.80 262.40 265.76 265.88 264.08 264.40 265.93 266.70 265.94 265.95 264.14 260.00 258.20 261.36 261.97 260.04 266.00 264.46 266.19

21-Sep-16] 265.24 261.88 265.86 261.47 265.48 265.80 263.83 264.30 265.85 266.56 265.85 265.87 263.92 259.93 257.95 261.03 261.82 259.75 265.73 264.42 266.10

31-Oct-16] 265.19 262.49 265.76 262.41 265.13 265.80 264.13 264.26 265.85 266.68 265.86 265.87 263.94 259.88 257.94 261.08 261.62 259.67 265.35 264.38 266.11

23-Nov-16] 265.21 261.71 265.94 261.36 264.93 265.88 264.10 264.35 265.93 266.74 265.94 265.96 263.82 260.01 258.03 261.17 261.54 259.58 265.40 264.36 266.20

16-Dec-16 - - - - - - - - - - - - - - - - - - - - -

21-Dec-16] 265.71 262.94 266.41 262.50 264.78 266.44 264.77 264.94 266.46 267.59 266.53 266.52 265.02 260.65 258.85 261.65 261.50 260.21 265.49 264.35 266.77

20-Apr-17] 266.98 266.64 267.77 267.53 265.03 266.50 265.82 266.17 267.58 268.06 267.58 267.58 265.19 261.84 259.94 261.95 262.09 261.24 266.54 263.97 267.80
26-May-17] 266.89 266.90 267.42 266.86 265.31 267.13 265.31 265.83 267.16 267.70 267.17 267.17 264.98 261.81 259.88 261.94 262.20 261.01 267.46 263.96 267.37
21-Jun-17] 266.83 266.84 266.96 266.83 265.51 266.85 265.19 265.44 266.89 267.53 266.90 266.90 264.77 261.44 259.47 261.78 262.24 260.74 266.91 263.92 267.12

28-Jul-17 ] 266.36 264.58 267.10 264.12 265.68 266.95 265.25 265.54 266.99 267.67 267.01 267.01 264.85 261.50 259.58 261.46 262.23 260.75 266.68 263.83 267.25

3-Aug-17 | 265.94 263.36 266.93 262.72 265.64 266.74 265.02 265.33 266.80 267.43 266.82 266.81 264.65 261.32 259.29 261.32 262.20 260.48 266.65 263.76 267.03
21-Aug-17] 265.73 262.69 266.48 262.13 265.44 266.34 264.64 264.85 266.40 267.06 266.41 266.41 264.42 260.72 258.62 261.27 262.17 260.06 266.57 263.74 266.64
18-Sep-17] 265.60 262.70 266.16 262.28 265.26 266.11 264.32 264.57 266.16 266.73 266.16 266.17 264.17 260.23 258.20 261.23 262.05 259.91 266.43 263.63 266.39
26-Oct-17] 265.79 262.87 266.26 262.34 265.06 266.35 264.95 264.79 266.40 267.38 266.42 266.41 264.60 260.36 258.50 261.38 261.90 260.20 266.28 263.72 266.65

23-Nov-17] 266.26 263.68 267.02 262.90 264.89 267.21 265.74 265.69 267.24 268.05 267.28 267.27 265.44 261.23 259.43 261.96 261.88 261.02 266.32 263.92 267.50

14-May-18] 266.83 266.51 267.55 266.37 265.21 267.29 265.53 265.89 267.32 267.72 267.35 267.33 264.95 264.58 259.90 261.77 262.31 260.82 266.61 263.99 267.52

28-Jun-18] 266.42 266.24 266.86 266.31 265.49 266.72 264.31 265.07 266.76 266.66 266.77 266.78 264.17 260.64 258.43 261.25 262.23 259.93 266.43 263.70 266.99

25-Jul-18 | 266.62 266.46 266.43 266.42 265.74 266.73 265.12 264.85 266.77 267.01 266.81 266.79 264.48 260.45 258.48 261.68 262.10 259.96 266.29 263.81 267.03
22-Aug-18] 266.73 265.60 267.70 265.31 265.82 267.67 265.23 266.11 267.71 267.43 267.74 267.68 264.83 261.38 259.06 261.62 261.99 260.31 266.36 263.93 267.95
18-Sep-18] 266.08 263.28 267.51 262.65 265.71 267.34 265.06 265.76 267.39 267.37 267.39 267.40 264.59 261.37 259.18 261.30 261.92 260.15 266.39 263.78 267.62
25-Oct-18] 266.14 262.64 267.57 261.58 264.92 267.53 265.24 265.84 267.57 267.70 267.58 267.59 264.93 261.40 259.45 261.74 261.85 260.69 266.38 263.87 267.81

12-Nov-18] 266.32 263.60 268.15 262.77 264.77 268.18 265.83 266.48 267.95 267.97 268.23 268.24 265.14 261.77 259.83 261.94 261.86 260.96 266.40 263.99 268.46

Notes: MAMSL = metres above mean sea level

T/case = top of steel casing

T/PVC = top of PVC Riser Pipe

- = not measured
* = Dry

Carden Quarry Zone of Influence Assessment- Addendum Report MTE File No: 36123-200
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Table 1. Groundwater Elevations (MAMSL) Manual Measurements - 2012 - 2018

WIA WIB WIC SG1 MW1 MW2A MW?2B MW2C MW3 MWA4 W2 W3 W4
T/case 273.92 273.92 273.92 |No Casing| 270.88 272.96 272.96 272.96 274.27 274.12 N/A 265.69 270.26
T/PVC 273.85 273.88 273.87 268.97 | NoPVC | 272.90 272.85 272.90 No PVC | NoPVC | 271.35 265.46 270.11
1-Jun-12 | 265.63 263.49 266.58 - - - - - - - - - -
21-Jun-12] 265.38 263.46 266.38 - - - - - - - - - -
27-Jul-12 ] 264.78 263.10 265.83 - - - - - - - - - -
23-Aug-12] 264.31 263.06 265.76 - - - - - - - - - -
23-Nov-12} 266.28 263.65 267.20 - - - - - - - - - -
30-Oct-13] 266.29 263.70 267.41 - - - - - - - - - -
10-Sep-14] 264.73 263.53 266.20 - - - - - - - - - -
14-May-15] 265.42 263.76 267.06 - - - - - - - - - -
18-Jun-15] 265.23 263.70 266.69 - - - - - - - - - -
30-Jul-15 ] 265.41 263.62 266.79 - - - - - - - - - -
27-Aug-15) 265.00 263.59 266.39 - - - - - - - - - -
21-Sep-15] 265.05 263.62 266.48 - - - - - - - - - -
15-Oct-15] 264.94 263.54 266.39 - - - - - - - - - -
16-Dec-15] 265.86 263.83 267.24 - - - - - - - - - -
10-May-16] 265.40 263.76 267.01 - - - - - - - - - -
28-Jun-16| 264.77 263.47 266.38 - - - - - - - - - -
19-Jul-16 | 264.16 263.39 266.15 260.96 - - - - - - - - -
12-Aug-16] 263.20 262.95 265.81 260.54 - - - - - - - - -
24-Aug-16] 263.86 263.32 266.00 261.25 - - - - - - - - -
21-Sep-16] 263.67 263.19 265.92 260.04 - - - - - - - - -
31-Oct-16] 263.64 263.26 265.92 261.41 - - - - - - - - -
23-Nov-16] 263.63 263.19 266.01 259.33 - - - - - - - - -
16-Dec-16 - - - 260.59 - - - - - - - - -
21-Dec-16 - - - 261.51 - - - - - - - - -
20-Apr-17] 265.64 263.83 267.65 266.40 - - - - - - - - -
26-May-17] 265.03 263.82 267.24 266.85 - - - - - - - - -
21-Jun-17] 265.24 263.79 266.98 266.81 - - - - - - - - -
28-Jul-17 ] 265.21 263.80 267.08 263.44 - - - - - - - - -
3-Aug-17 | 264.96 263.60 266.87 261.66 - - - - - - - - -
21-Aug-17] 264.71 263.58 266.48 260.97 - - - - - - - - -
18-Sep-17] 264.07 263.46 266.23 261.27 - - - - - - - - -
26-Oct-17] 265.24 263.56 266.48 261.29 - - - - - - 269.77 262.25 -
23-Nov-17] 265.95 263.78 267.34 261.88 - - - - - - 270.48 265.19 -
14-May-18] 264.67 263.86 267.39 266.34 267.20 - 267.22 - - - 269.94 263.92 -
28-Jun-18] 264.14 263.58 266.85 266.32 266.37 - 266.55 - 266.90 266.89 269.73 261.58 -
25-Jul-18 ] 264.71 263.70 266.87 266.43 266.95 - 266.94 - 267.21 266.90 270.29 263.13 265.65
22-Aug-18] 265.02 263.81 267.81 265.05 266.82 - 266.98 - 268.14 267.90 270.41 263.26 265.46
18-Sep-18] 265.05 263.64 267.46 261.78 265.61 267.35 265.59 265.62 267.70 267.54 269.75 262.36 265.56
25-Oct-18] 265.37 263.73 267.65 260.17 265.51 267.46 265.61 252.24 267.97 267.79 269.96 264.06 265.84
12-Nov-18] 265.50 263.86 268.51 261.88 266.24 267.63 266.32 252.92 268.66 268.48 270.39 265.33 265.93
Notes: MAMSL = metres above mean sea level
T/case = top of steel casing
T/PVC = top of PVC Riser Pipe
- = not measured
* = Dry
Carden Quarry Zone of Influence Assessment- Addendum Report
Ferma Aggregates Ltd. Tables
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Table 2: 2018 Daily Pumping Log

DMTE

MTE File No.: 36123-200

Date Time | Discharge Rate (L/min) | Cumulative Discharge (L) | Daily (L) | Staff Guage (m) Notes
7-Aug-18 | 14:00 1960 27,009,900 2.47 Install & Start
8-Aug-18 [16:15 1733 29,777,900 2,768,000
9-Aug-18 4,331,500 No Readings
10-Aug-18{12:30 1784 34,109,400 2,376,100 2.71
11-Aug-18| 16:00 1776 36,946,500 2,837,100
12-Aug-18|16:30 1762 39,635,500 2,689,000
13-Aug-18{14:00 1736 41,872,900 2,237,400
14-Aug-18|15:35 1728 44,549,600 2,676,200 3.27
15-Aug-18[16:10 1736 47,084,000 2,534,440
16-Aug-18| 15:30 1741 49,490,400 2,507,040 3.50
17-Aug-18|16:00 51,301,200 1,810,800 No Hydro
18-Aug-18 No Hydro (Fuse)
19-Aug-18|16:30 2141 51,352,400 1,862,000 Fixed
20-Aug-18]15:30 2058 54,182,600 2,830,200 3.70
21-Aug-18(16:10 1962 57,148,200 2,965,600
22-Aug-18|15:35 1973 59,661,200 2,513,000
23-Aug-18]15:50 1999 62,773,300 3,112,100
24-Aug-18|15:00 1875 65,521,500 2,748,200 4.27
25-Aug-18(15:10 1864 68,136,000 2,614,500
26-Aug-18|15:20 1866 70,938,000 2,802,000
27-Aug-18]15:30 1912 73,655,500 2,717,500 4.69
28-Aug-18(16:10 1813 76,394,400 2,738,900
29-Aug-18]16:00 1813 78,586,500 2,192,100
30-Aug-18]15:00 1845 81,522,700 2,936,200 5.50
31-Aug-18|15:45 1834 84,241,000 2,718,300
1-Sep-18 | 16:20 1850 86,967,500 2,726,500
2-Sep-18 [ 16:00 1818 89,577,100 2,609,600
3-Sep-18 [ 15:30 1765 92,054,900 2,477,800
4-Sep-18 | 15:45 1704 94,609,900 2,555,000
5-Sep-18 | 15:55 1693 97,098,800 2,485,900
6-Sep-18 [ 15:15 1683 99,468,300 2,369,500
7-Sep-18 | 14:30 1690 1,901,900 2,332,200
8-Sep-18 [ 15:30 1656 2,384,600 2,484,000
9-Sep-18 No Records
10-Sep-18{ 10:00 1666 5,820,700 2,399,040
11-Sep-18{10:15 1670 9,156,000 2,404,800 6.64
12-Sep-18{10:00 1685 11,520,800 2,364,800
13-Sep-18| 9:55 1635 13,528,000 2,007,200
14-Sep-18{10:00 1626 16,306,600 2,778,600
15-Sep-18[10:15 1578 18,646,000 2,339,400
16-Sep-18[10:15 18,665,600 19,600 No Hydro
17-Sep-18{16:00 1970 19,331,300 1,665,700 7.06 No Hydro (Fixed at 14:00)
18-Sep-18 16:00 1874 22,041,300 2,710,000 Blown Fuse (Running Today Ok)
19-Sep-18| 15:45 1664 24,554,500 2,513,200
20-Sep-18|15:40 1589 26,826,400 2,271,900
21-Sep-18 1720 29,288,500 2,462,100
22-Sep-18[17:00 1658 30,555,400 1,266,900 Hydro Off for a few hours (Fixed 13:00)
23-Sep-18]16:00 1592 32,739,900 2,184,500
24-Sep-18]16:00 1557 34,480,200 1,740,300 Hydro Off from 8:00 - 13:15

13:50 1949 36,143,300 Hydro Off - Back on 8:00 - Shut Down at 13:00
25-Sep-18 16:00 1904 36,419,500 1,976,200 8.65 for Clean Out Started Backup at 13:50
No Power from 16:00 on 25th - 7:00 on 26th

26-Sep-18(16:30 643 37,224,700 805,200 8.52 Shut Down at 14:00 Changed Pump
27-Sep-1815:30 674 38,129,100 904,400 Maintain Constant
28-Sep-18|14:00 653 39,052,000 922,900 Dry Quarry Floor
29-Sep-18|14:45 655 40,019,200 1,000,000 8.76

30-Sep-18]16:00 658 41,018,000 998,800

1-Oct-18 | 15:45 632 41,929,800 909,800 Tape caught on rocks

2-Oct-18 | 15:40 610 42,798,600 870,800 No Reading

3-Oct-18 [ 16:00 578 43,694,500 895,900 No Tape Reading

4-Oct-18 | 16:00 564 44,512,200 817,700

5-Oct-18 [ 16:20 560 45,325,100 812,900

6-Oct-18 [ 13:00 550 45,963,500 638,400 Rain All Day

7-Oct-18 [ 13:00 559 46,609,300 645,800

8-Oct-18 | 14:30 575 47,018,500 409,200 Power Blip

9-Oct-18 [ 16:20 557 48,040,500 1,022,000

10-Oct-18 | 16:00 555 48,931,500 891,000

11-Oct-18 [ 13:30 546 49,558,400 626,900

12-Oct-18 | 15:00 554 50,837,200 1,278,800

13-Oct-18[16:10 509 51,774,400 937,200

14-Oct-18 | 15:30 514 52,448,200 673,800

15-Oct-18115:30 538 53,187,800 739,600 8.79 Cleaned Screen
16-Oct-18 | 14:30 546 53,742,000 554,200

17-Oct-18 [ 16:30 548 54,661,700 919,700

18-Oct-18|14:15 546 54,484,300 822,600 8.58

19-Oct-18 | 15:55 554 56,340,000 855,700

20-Oct-18 [ 16:00 559 57,136,700 796,700

21-Oct-18 | 15:00 557 57,802,800 666,100

22-0Oct-18[16:30 509 58,744,000 941,200

23-Oct-18 | 15:30 511 59,231,200 487,200

24-Oct-18[17:10 671 60,215,600 984,400

25-Oct-18 [ 15:45 661 61,119,500 903,900

26-Oct-18 [ 15:30 658 62,037,300 917,800

27-Oct-1817:00 650 63,042,800 1,005,500

28-Oct-18|16:08 640 63,965,300 922,500

29-Oct-18|15:00 623 64,829,900 864,600

30-Oct-18]15:30 612 65,748,900 919,000 9.00

31-Oct-18[12:15 608 66,511,500 762,600 8.82 Stopped Pumping - Shut Off Hydro
Carden Quarry Zone of Influence Assessement - Addendum Report
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D MTE
Table 3: Drawdown Comparison - Average vs. Estimated

Well ID BH1A | BH2A | BH3A | BH4A | BHS5A | OH1A | OH2A | OWA W9 W21 W22 WAB WBB WCA WDA WEA WFEA WGA WHA WIA
Average Pre-Pumping Groundwater Elevation* ] 268.45 | 267.58 | 262.97 | 266.55 | 266.22 | 267.17 | 266.40 | 266.50 | 266.10 | 267.94 | 267.34 | 266.48 | 266.64 | 266.74 | 265.20 | 267.48 | 264.75 | 261.72 | 266.68 [ 264.97
Average Pumping Groundwater Elevation* 268.32 | 266.63 | 262.16 | 265.92 | 265.37 | 266.68 | 265.93 | 266.12 | 265.21 | 266.45 | 265.72 | 263.42 | 262.58 | 262.14 | 264.44 | 266.95 | 264.27 | 261.25 [ 266.13 | 264.29

Average Drawdown (2016-2018) 0.13 0.95 0.80 0.63 0.85 0.49 0.48 0.38 0.88 1.49 1.62 3.06 4.06 4.60 0.77 0.53 0.48 0.47 0.56 0.68
Estimated Drawdown 0.18 0.94 0.78 3.95 0.70 0.30 0.33 0.78 0.78 0.84 0.99 2.61 4.23 5.42 1.95 1.36 0.72 0.15 0.03 0.72
Diff. Average vs Estimated Drawdown -0.04 0.00 0.02 -3.32 0.15 0.19 0.15 -0.41 0.11 0.65 0.63 0.45 -0.17 -0.82 -1.19 -0.83 -0.24 0.32 0.52 -0.04

Notes:
* Data measured in 2016-2018

Carden Quarry Zone of Influence Assessment - Addendum Report MTE File No: 36123-200
Ferma Aggregates Ltd. Tables Printed on: 12/12/2018
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Table 4: Summary of Aquifer Test Results

Drawdown v. Time (Cooper & Jacob) Transmissivity (m*/day) Storage Coefficient Hydraulic Conductivity
(m/day)

WAB 3.37E+01 2.87E-03 2.22

WBB 2.45E+01 6.96E-03 1.62

WCA 2.06E+01 1.50E-02 1.36

MW 1 3.78E+01 3.21E-03 2.49

MW 3 5.91E+01 1.61E-03 3.91

MwW4 7.41E+01 2.09E-03 4.9

Distance v. Drawdown (Cooper & Jacob)

2-Oct-18 4.63E+01 3.27E-03 3.06

Geomean (All) 3.87E+01 3.76E-03 2.56

Carden Quarry Zone of Influence Assessment - Addendum Report MTE File No.: 36123-200
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Table 5: Estimated Drawdown Full Extraction - Current Extent (2018)

Monitoring Location Drawdown (m)
MW 1 4.05
MW 3 2.95
Mw4 2.70
SG1 11.34
WAB 5.15
WBB 8.00
WCA 9.00
Carden Quarry Zone of Influence Assessment - Addendum Report MTE File No.: 36123-200

Ferma Aggregates Inc. Tables Printed on: 12/11/2018



D MTE

Table 6: Water Monitoring Program

Number of Events
Item Station Type of Monitoring

Jan | Feb | Mar | Apr | May | Jun | July | Aug | Sept | Oct | Nov | Dec

WAA WAB,WAC ,WBA, WBB, WBC, WCA, WCB, WCC, WDA, WDB,
WDC, WEA, WEB, WEC, WFA, WFB, WFC, WGA, WGB, WGC,
WHA, WHB, WHC, WIA, WIB, WIC, BH1A, BH1C, BH2A, BH2B, Water Level

BH2C,BH3A, BH3C, BH4A, BH4C,BH5A, BH5C, W21, W22, OWA,
OH1A, OH1B OH2A, OH2B, SG1, MW1, MW2A, MW2B, MW2C,
MW3, MW4

Groundwater Monitors 1* 1* 1* 1 1 1 1 1 1 1 1 1*

Domestic Wells W2, W3, W4 Water Level 1 1 1 1 1 1 1 1

*During the months of December to March when pumping occurs water levels will be gathered only from SG1, BH3A, BH3C WFA, WFB, WFC, BH1A, BH1C, MW3 & MW4.

Carden Quarry Zone of Influence Assessment — Addendum Report Tables MTE File No.: 36123-200
Ferma Aggregates Inc. Printed on: 12/11/2018
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Hydrograph 1: Groundwater Elevations (MAMSL) - Carden Quarry - 2018
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Hydrograph 2: Groundwater Elevations (NAMSL) - BH1 - Carden Quarry - 2012 - 2018
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Hydrograph 3: Groundwater Elevations (mMAMSL) - BH2 - Carden Quarry - 2012 - 2018
~ A= BH2B 248.03 mMAMSL == BH2C 229.46 mAMSL
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Hydrograph 4: Groundwater Elevations (MAMSL) - BH3 - Carden Quarry - 2012 -2018

30 per. Mov. Avg. (Precipitation)
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= <= BH4C 246.35 mAMSL = == Start of Pumping === End of Pumping 30 per. Mov. Avg. (Precipitation)

Hydrograph 5: Groundwater Elevations (mMAMSL) - BH4 - Carden Quarry - 2012- 2018
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=@- BH5C 225.46 mAMSL Start of Pumping === End of Pumping 30 per. Mov. Avg. (Precipitation)

Hydrograph 6: Groundwater Elevations (mMAMSL) - BH5 - Carden Quarry - 2012 - 2018
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Hydrograph 7: Groundwater Elevations (mMAMSL) -W8- Carden Quarry - 2012 - 2018
- <= W8 263.64 mAMSL
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=== End of Pumping

= == Start of Pumping

Hydrograph 8: Groundwater Elevations (mMAMSL) - W9 - Carden Quarry - 2012 - 2018
=<9= W9 257.27 mAMSL
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=== End of Pumping

=== Start of Pumping

Hydrograph 9: Groundwater Elevations (MAMSL) -W21 - Carden Quarry - 2012 - 2018
=<9= W21 255.69 mAMSL
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=== End of Pumping

=== Start of Pumping

Hydrograph 10: Groundwater Elevations (MAMSL) -W22 - Carden Quarry - 2012 -2018
=<©= W22 228.56 mAMSL
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Hydrograph 11: Groundwater Elevations (MAMSL) - OH1 - Carden Quarry - 2012- 2018
o OH1B 255.97 mAMSL Start of Pumping === End of Pumping 30 per. Mov. Avg. (Precipitation)

© OH1A 264.01 mAMSL
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Hydrograph 12: Groundwater Elevations (MNAMSL) - OH2 - Carden Quarry - 2012- 2018
O OH2B 256.29 mAMSL Start of Pumping === End of Pumping 30 per. Mov. Avg. (Precipitation)

0 OH2A 264.09 mAMSL
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Hydrograph 13: Groundwater Elevations (NAMSL) - OWA - Carden Quarry - 2012- 2018

30 per. Mov. Avg. (Precipitation)

=== End of Pumping

Start of Pumping

= 9= OWA 254.22 mAMSL
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A  WADb 250.79 mAMSL =d@= WAc 229.59 mAMSL Start of Pumping === End of Pumping 30 per. Mov. Avg. (Precipitation)

Hydrograph 14: Groundwater Elevations (MAMSL) - WA - Carden Quarry - 2012- 2018

=9= WAa 260.19 mAMSL

= Precipitation
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== WBc 228.20 mAMSL = = = Start of Pumping === End of Pumping

Hydrograph 15: Groundwater Elevations (MAMSL) - WB - Carden Quarry - 2012- 2018
A WBb 251.61 mAMSL

== \WBa 262.21 mAMSL
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Hydrograph 16: Groundwater Elevations (MAMSL) - WC - Carden Quarry - 2012 - 2018
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=== End of Pumping

=4A= WDb 236.21 mAMSL == WDc 224.35 mAMSL Start of Pumping

Hydrograph 17: Groundwater Elevations (mMAMSL) - WD - Carden Quarry - 2012 - 2018
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== WEc 226.75 mAMSL Start of Pumping === End of Pumping 30 per. Mov. Avg. (Precipitation)

Hydrograph 18: Groundwater Elevations (MAMSL) - WE - Carden Quarry - 2012 - 2018
A~ WEDb 238.66 mAMSL

== \WEa 260.41 mAMSL
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== WFc 229.46 mAMSL

Hydrograph 19: Groundwater Elevations (MAMSL) - WF - Carden Quarry - 2012 - 2018
A= WFb 237.46 mAMSL
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WGb

=== End of Pumping

Hydrograph 20: Groundwater Elevations (MAMSL) - WG - Carden Quarry - 2012 - 2018
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Hydrograph 21: Groundwater Elevations (MAMSL) - WH - Carden Quarry - 2012 - 2018
A= WHb 251.06 mAMSL

=@= \WHa 261.06 mAMSL
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O Wic 229.02 mAMSL = == Start of Pumping === End of Pumping

WiIb 250.32 mAMSL

Hydrograph 22: Groundwater Elevations (MAMSL) - WI - Carden Quarry - 2012 - 2018
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=== End of Pumping

= == Start of Pumping

Hydrograph 23: Surface Water Elevations (MNAMSL) - SG1 - Carden Quarry - 2012- 2018
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=== End of Pumping

= == Start of Pumping

Hydrograph 24: Groundwater Elevations (MAMSL) - MW1- Carden Quarry - 2012- 2018
¢ MW1 250.31 mAMSL
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Hydrograph 25: Groundwater Elevations (MAMSL) - MW2- Carden Quarry - 2012- 2018
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=== End of Pumping

= == Start of Pumping

Hydrograph 26: Groundwater Elevations (MAMSL) - MW3- Carden Quarry - 2012- 2018
¢ MW3 253.74 mAMSL
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=== End of Pumping

= == Start of Pumping

Hydrograph 27: Groundwater Elevations (MAMSL) - MW4- Carden Quarry - 2012- 2018
® MW4 232.21 mAMSL
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¢ W2 257.48 mAMSL = == Start of Pumping === End of Pumping

Hydrograph 28: Groundwater Elevations (MAMSL) - W2- Carden Quarry - 2012- 2018
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¢ W3 254.91 mAMSL = == Start of Pumping === End of Pumping

Hydrograph 29: Groundwater Elevations (MAMSL) - W3 - Carden Quarry - 2012- 2018
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¢ W4 257.15 mAMSL = == Start of Pumping === End of Pumping

Hydrograph 30: Groundwater Elevations (MAMSL) - W4 - Carden Quarry - 2012- 2018
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Hydrograph 31: Distance vs. Drawdown - Current Extraction - 2018
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Hydrograph 32: Drawdown vs. Time
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Hydrograph 33: Distance vs. Drawdown - Full Extraction (255 mAMSL) - Current Extraction
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Hydrograph 34: Groundwater Elevations (MNAMSL) - W4 - Carden Quarry - 2012- 2018
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QDMTE

More Than Engineering

WATER WELL INVENTORY

Project #: 36123-200

Resident Name:_

911 Number: Road:

Address: 2157 Victoria Road

Phone Number:_ Email:

Property Owner: Yes I No

Previous Property Owners: Watson

If No, Property Owner’s Name:

Number of Wells on Property: 1

Type of Well: ™ Drilled OO Dug [0 Sand Point LI Other
Diameter of Well: O 2in. 04 in. M 6 in. O 8 in. [ 3 ft.
Depth of Well: 82’

Depth of Water: ~20°

Pump Depth: 60’

pump Type: Submersible

Water Source: Bedrock [ Sand/Gravel/Overburden
Name of Well Driller: Baldwin Well Drilling

Date Installed: 1995
| have the MOE Water Well Record: O Yes No
MOE Water Well Record Number: 6415342

0 Don’t Know
0 Don’t Know
O Don’t Know
0 Don’t Know
Don’t Know
Don’t Know
0 Don’t Know
O Don’t Know
0 Don’t Know
[ Don’t Know
O Don’t Know
Don’t Know

Type of Water Use: B Domestic 00 Farm O Irrigation O Industrial O Other NOt Potable
Water Treatment: [ Softener [ Sand Filter [ Carbon Filter U Fiber Filter. [0 Aluminum Oxide
[0 UV O Reverse Osmosis [l distillation [ lon Exchange. [ Ozonation

Other Water Treatment: O Don’t Know
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QDMTE

More Than Engineering

WATER WELL INVENTORY

Condition of Well Casing: Good [ Buried [ Corroded [ Seized [ Broken [J Don’t Know

Other: Did not remove concrete cap.

Any problems with water guantity in the past? [ Yes [E1No
Any problem with water quality in the past? [O]Yes [CINo

If yes, what type? ™ Sulphur smell O Iron Taste [0 Brown Water [ Bacteria
Other: High Sulfur

Location of Septic Bed: Behind House

Potential Sources of Contamination: I Barn [1 Manure Pile [ Gas Tanks [ Heating Oil Tank
Other:

Is the well easily accessible? M Yes I No

If Yes, may we measure water levels in this well? ™ Yes [1No

If necessary, could we sample your well for water quality testing? [0] Yes [JNo
Describe Well Location North Corner of House

Page 2 of 2
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{ I\Ellrl]r\llrisrgr\,/n?; . The Ontario Water Resources Act
‘k Ontario and Energy e WATER WELL RECORD
. o
‘ * ° Print 3nly in spaces provided.
‘ Mark correct box with a checkmark, where applicable. I Municipality Con.
| A 6415342 64002 ¢coN i 1O
1 2 10 14 15 ” 23 M4
|
' County,or District Township/Borough/City/Town\Village Con block tract survey, etc. | Lot 752
0 6
Date >
/
Kom 280 completed d?y ’n,‘ onth ?year
) Northing . Elevation : RQ Basin Code i it v )
L L ! S AV N I DU N NN B N S R B DR S B
17 18 24 25 26 30 31 47
) LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materials General description Depth - feet
From To
\Geey | Rocx o .3
GaeS LimES zonE 3 |78
GREEN | Limeszone 75| 32
-~

31 | | i . 1 ; | i ; i H i
UL bbb e b b P b P L ey L AR IR RO N A N A W N A I A
| | | | I ! ! ] | I | P | | [ | ;
Sl IR T N MU N O N LI N R Oy I AV I VS I AN A A AV IR I RO B VI N A B IR I IV I I
10 14 15 21 32 a5 54 65 75 80
41 WATER RECORD 51 CASING & OPEN HOLE RECORD Sizes of opening #1755} Diameter 3493 | Length 39-40
Inside Wall Depth - feet = (Slot No.)
g?ef:e;?und Kind of water diam Material thickness e w inches feet
rd " inches inches From To lé' - . -
wis | 3 Fresh : g fﬂtﬂperf]:{s o | 5] = — 5 Material and type Depth at top of screen
B,Xg 20 Salty | [ Gas » 0 Galvanized (7]
O Subh / s O Concrete test
518 |, (] Fresh ° ulphur 19 é « O Open hole
4 [0 Minerals 2 T Plastic
20 Saly [ Gas : > (88 |+ 1 2J 61 PLUGGING & SEALING RECORD
_ 7 19 20-23 -
2025 | | [] Fresh ¢ Ll Sulphur 24 e ; aj g:lslamized 1 Annuiar space ] Abandonment
+ L Minerals Depth set at - feet
2 Salty | 7 Gas 3‘%Concrete Material and type (Cement grout, bentonite, etc.)
é «#] Open hole From To )
25-28 1 | [} Fresh s [ Sulphur 2 5 {1 Plastic JO 32 10-13 14-17
o 0 salty ¢ E Minerais 2z |1 O Steel = -
= i 2 O Galvanized 18-21 225
30-33 0] Fresh 3 O Sulphur 34 |® i3 O Concrete
0 s O Minerals ! 4« 0 Open hole 26-29 30-33 | 80
e U Sally 7 Gas |5 O Plastic ‘
Pumping test method 10 | Pumping rate t1-14 | Duration of pumping
71 Pump » O Bailer GPM | L. s ... Wit LOCATION OF WELL
. Water level 2 ) ) In diagram below show distances of well from road and lot line.
Static level end of pumping Water levels during ¢ ﬁjmpmg 2 [0 Recovery Indicate north by arrow.
- 19-21 224 | {6 minutes | 30 minutes 45 minutes 60 minutes 'J
m 26-28 29-31 32-34 35-37
P
L] D@ feet 70 feet 3,,9 feet f ¢ feet 70 feet 70 feet i
& | It flowing give rate 38-a1 | Pump intake set at Water at end of test a2 D
. GPM feet Clear [1 Cioudy
=
2 | Recommended pump type Recommended 43-45 | Recommended 4649 ‘)
o pump setting pump rate 5
J Shallow Deep
Zg feet _7 GPM a
50-53
FINAL STATUS OF WELL 54
f Water supply s [0 Abandoned, insufficient supply s 3 Unfinished M
» 3 Observation well s [J Abandoned, poor quality w (0 Replacement well m
a O Testhole 7 O Abandoned (Other)
« 00 Recharge well s O Dewatering
WATEBAISE 55-56
1 Domestic s O Commercial ¢ [J Notused
2 O Stock s O Municipal 10 [ Other oo
3 O lerigation 7 O Public supply -
s+ O Industrial s [J Cooling & air conditioning ‘a £,
TS
METHOD OF CONSTRUCTION *
1 O Cable tool s [1 Air percussion 9 O Driving
> 0 Rotary (conventional) ¢ [ Boring 10 O Digging
s O Botary (reverse) » O Diamond 1 O Other oecovereiirrin
4 otary (air) s O Jetting 1 5 5 1 1
Name of Weil Contractor Weli Contractor's Licence No. > Data s8 | Contrace 5962 | Date received 63-68 | 80
21 [ source - 2 9 1997
£ LoAs td//./ﬁﬁﬂl-&/u. G /372 5 1 2
Address Date of inspection inspector
4, g
L Laws Kioxrrero Our 2
Name of Well Technician Well Technician's Licence No. E Femarks
-
AL L DAL Ow/n/ /o 300 @
Signature of Technician/Contractor Submissjon date 7 =
’ 3 JL" ) =
la yr

0506 (07/94) Front Form 9




l:h MTE Project #: 36123-200
—
-

More Than Engineering

WATER WELL INVENTORY

resident Name: R

911 Number: Road:
Address: 2157 Victoria Road

phone Number: NN email: N

Property Owner: [ Yes I No If No, Property Owner’s Name:

Previous Property Owners: Watson

Number of Wells on Property: 1 0 Don’t Know
Type of Well: ™ Drilled O Dug O Sand Point (1 Other [J Don’t Know
Diameter of Well: 0 2in. 04 in. M 6in. O 8in. I 3 ft. O Don’t Know
Depth of Well: 82’ [J Don’t Know
Depth of Water: ~20° ® Don’t Know
Pump Depth: 60° ® Don’t Know
Pump Type: Submersible 00 Don’t Know
Water Source: M Bedrock [ Sand/Gravel/Overburden O Don’t Know
Name of Well Driller: Baldwin Well Drilling 00 Don’t Know
Date Installed: 1995 O Don’t Know
I have the MOE Water Well Record: [ Yes [ No O Don’t Know
MOE Water Well Record Number: 6415342 ® Don’t Know

Type of Water Use: ™ Domestic I Farm O Irrigation O Industrial [J Other NotPotable

Water Treatment: [0 Softener [ Sand Filter [0 Carbon Filter O Fiber Filter. O Aluminum Oxide
[0 UV O Reverse Osmosis [l distillation [ lon Exchange. [ Ozonation

Other Water Treatment: O Don’t Know
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D MTE

More Than Engineering

WATER WELL INVENTORY

Condition of Well Casing: ™ Good [ Buried [ Corroded [ Seized [ Broken [J Don’t Know

Other: Did not remove concrete cap.

Any problems with water guantity in the past? [ Yes [E1No
Any problem with water quality in the past? [O]Yes [CINo

If yes, what type? M Sulphur smell O Iron Taste [0 Brown Water [ Bacteria
Other: High Sulfur

Location of Septic Bed: Behind House

Potential Sources of Contamination: I Barn [1 Manure Pile [ Gas Tanks [ Heating Oil Tank
Other:

Is the well easily accessible? [ Yes I No

If Yes, may we measure water levels in this well? [0 Yes [ No

If necessary, could we sample your well for water quality testing? [0] Yes [JNo

Describe Well Location North Corner of House

Page 2 of 2
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Ry Ministry of | 5/ ¢ - The Ontario Water Resources Act
and Energy WATER WELL RECORD

Print only in spaces provided.

Mark correct box with a checkmark, where applicable. E 6 4 1 5 1 1 8 Municipalig N Con.
5&! 2 1

1 2 10 1 i 2 e
~ W

Ontario

Town, orouah [Town/\Village Con block klract survey, efc. Lot i.
A 7 7

'S surname First name Address D
ate z g ?é
/g s {/1(‘/7’?9‘!"0( /4 @ rgi OE{( completed month
Northing Elevatlon Basin Code
L L-, Loy [ ,;’ L L, T S B BN O RN S S
18 24 25 30 31 47

LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)

Depth - feet
From To

opsor/ 6 |/
@/oc/a 4111/5 /e / |27
/kmﬁ'/’lﬂ‘{’, 27|25

Ld <

General colour ‘Most common material . - Other matenals General description

: i 1 _ Loz L i
N N A ",Jlﬂf L LJ‘ 1‘,11“ IETIN U SN O U I N T SR AT SO T N AU O IS AT A
1¢ 14 ‘5 21 43 54 65 75 E
41 WATER RECORD 51 CASING & OPEN HOLE RECORD Sizes of opening 3133 | Diameter %438 | Length 3940
T Siot No.)
Water found Inside ) Wall Depth - feet =| 6 ‘
al—fe;? }Ond of water diam Material thickness. — Wl g R Jinches.| . . . feet
o -z izt ¥ | jnchies © " o] Vinches From To Cf - - )
w ,%sh 3 O Sulphur ™ — n p - | Material and type Depth at top of screen | %
+ [ Minerals ‘f' ! ?«ee ) 1318 Q 41-44
2 g » 0 Salty 0 Gas / 2 O Galvanized (72]
., + O Concrete / g 0 Z feet
58 | ¢ ] Fresh © S S‘l_.ﬂphulr 9 4’ s O Open hole 4
4 inerals s [ Plastic
<O Saly . 7 Gas : 61 PLUGGING & SEALING RECORD
s | O Steel 9 20-23
0% | [ Fresh j g al:rl‘zr::’rs 2 » O Galvanized e Ifl lf\nntular space O Abandonment
- 3 Concrete epth set at - feef ) ]
-0 8alty 7 Gag “E Open hole ? 7 Z ? From T Materlal‘and type (Cement grout, bentonite, etc.)
28|« [0 Fresh 3 O Sulphur 2 Plastic 015 IRE;
» 0 Salty * S glllar;erals 2005 | (0 Steel 2% 27.50
£ » [ Galvanized 18-21 2:25
WS Fresh » U Sulphur 34 Jeo s O Concrete
0 Sal + [0 Minerals « [0 Open hole 26-29 30 33 | 80
2 alty s [ Gas 5 {J Plastic
Pumping test method 1w | Pumpingrate ti-14 | Duratign umping
7 |%p » O Bailer % GPM ,.,,ygours .......... fins LOCATION OF WELL
. Water level o ) - In diagram below shoyf distances of well from road and lot line.
Static level end of pumping Water levels during  + O Pumping > {J Recovery indicate north by arrolv.
- ERdl 2224 | 15 minutes | 30 minutes 45 minutes 60 minutes
ﬂ 2% 28 28 31 37 34 a5 37
5L Z 22
L] Slfeet 20 feet 2 d feet 20 feet a feet feet
= If‘ﬁ?)wing give rate 38-41 | Pump intake set at Water at end of test a2
s GPM teet O Clear O Cloudy
2 | Recommended pump type Recommended 45 a5 | Recommended R 46.49
o a pump setting pump rate 5
Shallow  fife 5
aow i 25 tea GPM
SEENESET
——
‘ FINAL STATUS OF WELL 5
g ater supply . . 5 [J Abandoned, insufficient supply » O Unfinished
5 Observatlon well s (0 Abandored, poor quality . w0 Replacement well
+ O Testhole 0 Abandoned (Other)
+ 00 Recharge well s O Dewatering )
WATER U 5556
' omestic s [J Commercial 3 [0 Notused
» [0 Stock s [0 Municipal 0o O Other oo
5 O lrrigation + O Public supply
+ O Industrial s O Cooling&gir conditioning
METHOD O ONSTRUCTION ~
; le too! s [0 Air percussion o [0 Driving
» O Rotary (conventional) ' ¢ [J Boring w O Digging 4
. O Rotary (reverse) + 01 Diamond 0 O Other v
. O Rotary (air) + O Jetting - 1 6 3 1 5
ell Contr; Well Contractor's Licepce No. > Data %8 | Cor tor =2 62 | Date 80
orcens i1t S/ 3 [~ 415 1T 1199
o) Uy /S z
Addr? 5" Date of inspection inspector
okbo con k o
Name of Well Technician Well Technician's Licence No. E Remarks
[~ /o/ovu &)‘?af uﬁ/ /’//-eogn/é 5
§(gn‘ Submission date =z
=
. 2‘ 5' Tl = CSS.ES
day mo y

. 0506 (07/94) Front Form 9
2 - MINISTRY OF ENVIRONMENT & ENERGY COPY
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l:h MTE Project #: 36123-200
—
-

More Than Engineering

W4 WATER WELL INVENTORY
resident Name: NN
911 Number: Road:

Address: 2157 Victoria Road

Phone Number: N email: I

Property Owner: [ Yes I No If No, Property Owner’s Name:

Previous Property Owners: Watson

Number of Wells on Property: 1 0 Don’t Know
Type of Well: ™ Drilled O Dug O Sand Point (1 Other [J Don’t Know
Diameter of Well: 0 2in. 04 in. M 6in. O 8in. I 3 ft. O Don’t Know
Depth of Well: 82’ [J Don’t Know
Depth of Water: ~20° ® Don’t Know
Pump Depth: 60° ® Don’t Know
Pump Type: Submersible 00 Don’t Know
Water Source: M Bedrock [ Sand/Gravel/Overburden O Don’t Know
Name of Well Driller: Baldwin Well Drilling 00 Don’t Know
Date Installed: 1995 O Don’t Know
I have the MOE Water Well Record: [ Yes [ No O Don’t Know
MOE Water Well Record Number: 6415342 ® Don’t Know

Type of Water Use: ™ Domestic I Farm O Irrigation O Industrial [J Other NotPotable

Water Treatment: [0 Softener [ Sand Filter [0 Carbon Filter O Fiber Filter. O Aluminum Oxide
[0 UV O Reverse Osmosis [l distillation [ lon Exchange. [ Ozonation

Other Water Treatment: O Don’t Know
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QDMTE

More Than Engineering

WATER WELL INVENTORY

Condition of Well Casing: ™ Good [ Buried [ Corroded [ Seized [ Broken [J Don’t Know

Other: Did not remove concrete cap.

Any problems with water guantity in the past? [ Yes [E1No

Any problem with water quality in the past? [O]Yes [CINo

If yes, what type? M Sulphur smell O Iron Taste [0 Brown Water [ Bacteria
Other: High Sulfur

Location of Septic Bed: Behind House

Potential Sources of Contamination: I Barn [1 Manure Pile [ Gas Tanks [ Heating Oil Tank
Other:

Is the well easily accessible? [ Yes I No

If Yes, may we measure water levels in this well? [0 Yes [ No
If necessary, could we sample your well for water quality testing? [0] Yes [JNo

Describe Well Location North Corner of House

Victoria Road
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The Ontario Water Resources Commission Act

WATER WELL RECORD

s

4

Water 9 'R Q\nmnﬂ t. PRINT ONLY IN SPACES PROVIDED 11 4 6 40 [l' 2 9 5 & 44003 |@y&/\/ i
\] 2. anchcoRREcT BOX WHERE APPLICABLE T3 ! L 27 75 24
COUNTY OR TOWNSHIP, " W LoT 25-27
y )9/
(@ EAA_ ‘
hal DATE COMPLETED FrE g

RC. ELE ION BASIN CODE 1
| S @ & = T N AR Lo
1 2 1 24 25 26 a7

w4 %é%za

_/‘(

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

MOST

OTHER MATERIALS

GENERAL DESCRIPTION

DEPTH — FEET

N~ ¥
76 : bwz
m J"'.

_,,C,/Avh
y

GENER. €Ol R
ENERAL Lou COMMON MATERIAL FROM TO
A4 ’ 4
n 0. Z s IJJA.A‘L /(44—4/1,, /) y
Bt ™ o F A T d T Na? ¥ Ld )

f2 2/

Far

e

2/ Y43

Sl

L4

[,

31
32

UQAQLZASMSLLJ \aatdrsi || I/)addd/ﬁh

Lol Ly
||J||

b

, |
Lol

e

e

Ll Ll L

AN

54

6

)

SIiZE(S) OF OPENING

CONTRACTOR

Wou 4/2 1

\ 3 DIAMETER 34-38 | LENGTH 39-40
41 )WATER RECORD SING & OPEN HOLE RECORD| | Z wor o,
WATE QUND INS} WALL DEPTH — FEET
ol K A \_ﬂ/D( w INCHES FEET,
FEET i IND OF WATER AM. MATERIAL THICKNESS FROM To o¢ |MATERIAL AND TYPE DEPTH TO TOP 41-44] 80
(9% & '< 0-13 T4 INCHES INCHES OF SCREEN
/' ¥ MESH 3 [ SULPHUR @‘7‘” . L 12 13-18] / 3 ¥
s 4 ., 4 7 FEET
- ‘\ O 3aLTY {1 MINERAL N\GALVANIZED : ] /
- 19 3 [ CONCRETE /i? 0
73079, fdfecsn 3 O sutpHuR . PLUGGING & SEALING RECORD
2] SALTY 4 [] MINERAL 4[] OPEN HOLE oo = AT e
] < . 52 DEPTH SE -
2023 24 h71el 10 STEEL ' e MATERIAL AND TYPE | (SEWENL SRa
T1FRESH 3 [J SULPHUR 2] GALVANIZED FROM T0 » ETC.
20 saLTy 4 [0 MINERAL é /;‘ 3] CONCRETE /LS' ﬁ T0-13 Ta-17
25-28 29 = = -
{OJFRESH 3 [ SULPHUR 4;&"6"5" HOLE . /)014743) —
200 SALTY 4 [ MINERAL 24-2511 [ STEEL 2 18-21 ;
2 [] GALVANIZED
30-33
1 FRESH 3 [ SULPHUR i 3 [] CONCRETE 26-29 30-33[80
. , 2C1SALTY 4 [ MINERAL 4[] OPEN HOLE
N 'z‘ém
u«'rTEsfu op 10| PUMPING RATE 11-14| DURATION OF PUMPING
i " LOCATION OF WELL
/ 'O Pu}‘ﬁ 2 ILER [/‘//& PM. .a_nouns _QQ_MINi
1 - e 5 IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
- STATIC g WATER LEVELS DURING PUMPING LOT LINE. INDICATE NORTH BY ARROW.
n LEVEL PUMPING 2 VERY
[’} 321 22\# 15 MINUTES 30 MINUTES 45 MIRUTES™ 60 MINUTES .? ’ .
- 26 29-31 32-34 35:37 ’ M @M
o X075, | :
) FEET FEET reer | /Y K reer o/g reer | (/K FEET , .
IF FLOWING, 38-41| PUMP INTAKE SET AT WATER AT END OF TEST 2
Z | Give RATE /60 «
-~ \ 2 /
a — FEET O CLEAR O cLoupy
2 RECOMMENDED PUMP TYPE RECOMMENDED 43 45| RECOMMENDED (}00 6-49
PUMP PUM
2 [ SHALLOW %’ SETTING é7ﬁ Z FEET | RATE L EPM. _{ ;é ; g\*
50-53
_-QQQ_Z__ GPM. /FT SPECIFIC CAPACITY ‘ .?\
e
54 ?‘ K
FINAL 1 ATER SUPPLY 5[] ABANDONED, INSUFFICIENT SUPPLY
STATUS 2[] BBSERVATION WELL 6 (] ABANDONED, POOR QUALITY
30 TEST HOLE 7 ] UNFINISHED
OF WELL 4] RECHBRGE WELL .
§5-56
%ESTIC 5[] COMMERCIAL ‘)
; shock 6] MUNICIPAL
WATER 3 (5] IRRIGATION 70 puBLIC SUPPLY B
USE 4[] INDUSTRIAL 8] COOLING OR AIR CONDITIONING ¥
: ?
. [J OTHER 9 [J NOT USED
57
W TooL 6 (] BORING — l
METHOD L] RDTARY (CONVENTIONAL) 7 ] DIAMOND /
OF 3] ROTARY (REVERSE) 8 [J JETTING
DRILLING 4[] ROTARY (AIR}) 9 [J DRIVING t
5
U AIR PERCUSSION DRILLERS REMARKS:
NAME WELL CONTRACTOR LICENCE NUMBER DATA 58| COU_JRACTOR 59-62 DATE RECEIVED 63-68| 80
~ . SOURCE / /3/2 0271
DATE OF INSPECTION INSPECTOR

/T8,

LICENCE NUMBER

OWRC COPY

SUBMISSION DATE

OFFICE USE ONLY

REMARKS:
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ATTACHMENT 2

BOREHOLE LOGS




ﬁr Ontario

Measurements recarded in:

First Name

Mailing Address (Street Number/Name)

26606

T B
Address of Well L

Ministry of the Environment i i o
and Climate Change Well Tag No. (Place Sticker andlor Print Below) Well Record
_ Tag#: ALE 38594 Regulation 903 Ontario Water Resources Act
["] Metric Elmpenal T T B Page of

ast Name / Qrganization [T Well Constructed
cte
FCI"‘WM( @Q‘S{f\fcf&tkg Lnc. by Well Owner
Muricipality Province Postal Code Telephone No. (inc. area code)
Rena _Qd. M'SSis SG wgck ol W 73 (8

Township |- oncession
ornastle Rl Carden 6~ 10 [0
County/DlstrlctiMunlcrpaIJty City/Town/\illage Province Postal Code
U[ C1L(,Wi a C’ 4 AL) Ubetorra| Rd Ontario || J
UTM Coordinates Zone Easting Northing Municipal Plan and Sityiot Number Other
no 81311 (7\6161812 171014914 8131113

General Colour

Most Common Material

Other Materials General Description . Fromept.h.t Té
Gra{ bomesfone Shale. F;&tcf’ured - §6H— o'l 3!
46 w.q Lt s%ona _ Fractved — med. ha,d 3 ! q5 '
Brawn Aines ?’Z‘V\Q, water qug( Fraﬁ‘wd med . A a/é/ HS ! 4 g/
brey | Liveston . Fraduced - Ha-d 49 1¢5-¢ "

Afier test of well yield, water was:

Type of Sealanf Used | - Volume Placed . ecovery
From To (Material and Typs) | [Gdiv)] [3 Clear and sand free Time | Water Level | Time [ Water Level
(R PN * “$R) Other, specify ¢ (min)y () |(min)| ~ (m#)
O 20 Ben‘{"an;—‘-( ch?y Ps Sodilbs L L - ! STatic ]
: If pumnping discontinued, give reasor: e ’-{
Bcn’iomk S’fUrv'\fu 24 araHon - : n T
Pump intake set at (m/f} 2 4 2
6)3 5 3 |~ B
Pumping rate (¥min / G."-'J\/f}I i
[J Cable Toal ClDtamond - | [] Public '[] Gommercial [ Notused | [} %O 6P L 4
[ Rotary (Conventional) ] Jetting [ Domestic L Municipal [ Dewatering Urafion p“rl"p'” , 515 P
[ Rotary (Reverse) [C] Driving ] Livestock 7T Test Hole % Monitoring i hrs+ {0 min ;
{1 Boring [ Digging [ imrigation .[] Cooling & Air Conditigning Final water level end of pumping (m/) 10. V 10
] Air percussion [ Industrial H :
. : : : ]
W Ot SPGCW ‘D@—LZL L] Other, spocify I Tlowing give rale (#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 O] Test Hile :
s LH ; i | [ Rechedge i Recommended pump rate 30 30
é v s+tee | ol 85) +2 20 {Vmin / GPM)
o [1 Dewatering Weil r—— 40 40
. & 1 / oy Observation and/on | Fvelior ; p
‘ell production (Vmin / GPM,
é O.Pcf\ h@LQ 20 65 Monitofing Hole ‘ B é (0”76 Pfff} 50 50
] Alteratign — e
(Conistiicisn Disinfected? pe o
[ Abanddned, Pves [TIno _
Insufficlent Supply el L oeat,
S [] Abandaned, Poor | | i obMiell Locat
Material i Depth (m0 Water Quality Please provide a map below following instructions an the back.
D('mf’ (Plastic, Galvanized, Steef)| ~ SiotNo. | = ?ﬁ::jg;: ned, other, %2 o B3
T og
[ Other, dpeciry = § hy
3 U
i 4
B 8 2 X
- - -
Water,found at Depth' gf W?ater:' @ resh EUntested Diameter| & %#L’ \i}
’ T i
Lfs {m/R) ["|Gas | []Other, specify o = ; & :n ) \% 0
Water found at Depth |Kind of Waler: XFresh Kuntested| O 20 1O al \E
; i VAl i Y
‘1‘? {mAt) [Gas| [JOther, specify 2 O 65_, é 6 < . v
Water found at Depth |Kind of Water: [ ]Fresh [ |Untested é. 1,5 km " ™
{m/) [ Gas| [_]Other, specify ki 1.7 K
ell Contractor Wl Confractor s|Licance No
_Hfrb bang  Loell Df’ ”mq . | 715 16 10 | () Kkm >
Busmz{ss Aggress (Street Nurmber/Name) Municipality Ce nme: . oTE _ v
8 ' Omeme : : 5
Province PostallCode Business E-mail Address ; m amee R& )
o nJ K,’ 8) L |Z IO f.N;‘eH o;vtper—’s Date Packa)i ge Delivered - '
Bus.Telephone No. {inc. area code) | Name of Well Technician (Last Name, First Name) '-nag;': elon 2.0 1 5 O (o 751
SR o AL AL
7|O’ |7ﬁ ' ?1 ‘ ‘5) ‘9 °+ tve ? z Ze” _— Date Work Completed
Well Technician’s Llcence No. |Signature of Technician andfor Contractol‘ Date Submitted E Yes \g @ %)
25 201y 9616 08)| D [919419]8 m b19)fs

05086 (2014!11)

Etaany
/v Minlstr

y's Copy|

© Queen's Printer for Ontaric, 2014
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Measurements recorded in: [1 Metric ﬂ Imperial

First Name

Mailing Address (Street

Ministry of the Environmenf
and Climate Change

ngl Tag No. /i
Tag#:A2

Place Sticker and/or Print Below}

38595

St
| Last Name / Organization

Fer ma aqquqa"eS'

E-mail Address

-

Well Record

Regulatlon 903 Ontano Water Resources Act

Page

of

|:| 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 Northing 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

© Queen’s Printer for Ontario, 2014
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> . Ministry of the Environment ‘ —- -
z = Ontarl O and Climate Change Well Tag No. (Piace Sticker and/or Print Below) Well Record
Ta g # A2 :)r 8596 Regufation 903 Ontario Water Resources Act
i W i o Page of

Measurements recorded in: ] Metric Nlmperial

First Name

Last Name / Qrganization
F-fr Ma aqq V‘qu’l{‘(j‘s | ,
Mumc:lpalaty Province

Miss. ssaug 4 | o)

E-mail Address

| [] Well Constructed
| by Well Owner

Mailing Address (Street Number/Name)

Z-GéQs @eﬁlﬂ’\ P_Ci.

Address of Well Lacation (Street Number. ame)

Hevncastle  pdl.

Township '

(a{c/f:"r:'\ é“/ﬁ i)

County/District/Municipalit ) ) City/Town/Village i Province Postal Code
Uictorra (K =L U; ctedra @9{;.«/ Ontario | | | | | ’
UTM Coordinates| Zone | Easting Northlng Municipal Plan and Si Jt?lot Number Other

General Colour

Most Common Material

: ! General Description FroPnﬁ'Pth (m/_lﬁ.g

e § Limesto s Shale | Frectued = ST o' | 2!
C?r‘m{ fvae Sere Fractured — Med. ta-d 2 | He' )
éﬂ! Rrowa | Limestaos Watrr | Fradyc q4¢ |\ Hee"
ey Lime Siore ! ﬁacfvmc{ - Hc\rd L{é‘.«z” és“'é”

X\o‘" ;,,;

! i i e i 5 ) e N
Depth Set at (m/ﬁ‘) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From (Material and Type) (/) [7 Clear and sand freeld Time | Water Level | Time | Water Level
g ! - o e Other, specify ¢|pudy (min)|  (m&)  |(mim)]  (mA)
9 20 B(’_ﬂ‘f{}f\"f{ C;\‘p:) ‘“{SC ”}’S M — " —L Static Ve i
N : if pumping discontinued, give reason; iavall LG 2
Revteate  sturry 24 gallon g P e
1 S/ 656
Pump intake se} at {m/) 2 2
'y 3
Fumping rate (imin / GPM) 3 3
[} Cable Tool [] Diamond [ Public [ Commercial ] Not used _ ’%O y (;f?f"? 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
[ Air percussion 7 1 1 Industrial St N
E Qthier, Eoecty —L [ Other, specity if flowing give rate (min/ GPM) 15 ’:‘: 15
& : e ' S ol W 20|% |20
olide:, OPen HOle OR Material £ water Supply Recommended pump depth (m/A)
iame (Galvanized, Fibreglass, | Thickness lag it Well s
(emin) | Concrete, Plastic, Steel) |  (crofiy) From To E?; E aHieI?e" W 23 25
P 1 Recommended pump rate
f - ; (| Dewatenng Well o 40 40
i WL
(C) : oPen~ ho ’{ 20 65‘6 O Dbse”{at"’" andfot | F\well production (vimin/ G}
t Monltopng Hole o P
] Alteration 3 & - 2 Lr 50
(Consﬁuction) pisinfeded? \! -
] Apandoned, B Yes []No 60
y Fnsuffiqient Supply e
"] Abandoned, Poor
Outside Material Depth (mA) Water Quality
D‘!can’%eﬁ' (Plastic, Gaivanized, Steel)]  SitNe. | To I ?:;:;gfned. other,
(] Other, §pecify
M [\f PR ™
e ' : ¥ 106 ™ i
Water found at Depth |Kind of Water: [K]Fresh [¢Untested '| Diametef & !';:
L“Q {m#t) [T Gas | [] Other, specify Fro:n To‘ i, doemin) - \L 4 4 #L' vy
Water found at Depth |Kind of Water: |_JFresh [ |Unlested| () 20 el “E P [ U
. ; S
{mAt) []Gas| [|Other, specify 2(;‘% é‘:_) _‘_éﬂ C? it o A C-..g'
Water found at Depth |Kind of Water: [ |Fresh [ |Untested t‘;
mAt [ Gas| []Other, speci i S
(mAt) ] ] pecify 1,7 2m £
. RN T
usiness Name of Well Contractor Well Contracior’s Licence Nd. _5
Hevk Lana [vell Deill ling btd. 11516 (0
Business Address (St'reet Number/Name) Municipality Commc;nts: - M Hamee &l'} q /
HEq2 w»f -7 Cmemed -
Province Paostal Code Business E-mail Address k - baflm - >
' K‘ G ‘ L‘ f_wl{} erll owtner’s Date Package Delivered '
Bus, Telephone No. (inc. area code,? Name of Welf Technician (Last Name, First Name) g\agrkgg‘;on % F lw [8 } Q I6 ‘2 ﬁ §
TPTANTICIEE| Cofheie  [en |

Date Work Completed
Well Technician’s Licence No. |Signature of Technician and.'or onfractor Date Submltted B Yes

L1215 518 (avny O ERNAETALE:] 1= T AL
0506E (2014/11) ;7 MinistlTy’s Copy“

® Queen’s Printer for Ontario, 2014




E;:’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-r-L Uictor 4| 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{ L estzre. Fraduxd = Med. bord
Riown Lincstpne Water Fractue
(req Lime 3tae. Fractured ~ MED - Havd US-2M [
& i }
Broa Line stong Water Fractur e (4’ ug~2!
r:‘ . LY
[)mw Limestone e ctved — pard - Azrd [i4-2' (34!
1
4 i
Pink Crante He ol {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 Tme Water Level | Time | Water Levsl
Other, specify ¢ |pudy (min)| (mB) |(min)| (mm
O ! ) O by X i _
lo P(’-/HLOAJ ILC &z V LO /b If pumping discontinued, give reason: E‘:ﬂe‘; 'Q—Z"
Betan. e §/umf 24 gallon T 1397 [
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 HEd onho ;:-um%rlg ) 5 g
] Rolary (Reverse) [ Driving 1 Livestock ] Test Hole K Monitoring rs+ 15 min
[ Boring [ pigging [.] Imigation [ Cooling & Air Conditiening Final water level end of pumping () 10 10
T Air percussion [3 Industrial ] 3 L{ 1
JE Other, spocity K-1Z- D Oty apecly ifflowing give rate (vimin/ GPA) 15| [ [ 45
- 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
{emvin} | Concrete, Plastic, Stesf) {cr/in) From o [] Test Hale
| 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 / . | Alterazgng 300 t+ 6PN B0 20
g ofen ~hy IC (c° 1349 (Constretion) Disipfacted? TV "
O Abandoned Yes [ No
TR InsufﬁuentSuppiy
A ! N Abandoned Poor e
; — Depth (m) Water Quahty Please prowde a map befow following instructions on the back.
Diameter Slot No. Abandoned, cthe,
(cmin) (Plastic, Galvanized, Sieel) From To []sp:(r;@ one o,
N ™
[] Other, specify é m
‘ 3
. X[Fresh XUntested Depth (m/t) Diameter ~ Dy
! 2 From To (emiin) i
HS (m) []Gas| [ Other, specify - = Tori \'W_, @
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
(m/ft) DGas Dother specnﬁ/ %
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
i 16 [ @, Weli owner's | Date Package Deliverad
O’\J K‘O ‘ ?& pr | information ol O i Z
Bus. Telephone No. (inc. area code) |Name of Well Technician (Last Name, First Name) Hokacs % - 8 % #
3 C 1 é gelivelged —L i | . ‘ M I L U‘ &
J—?FD |—S |7‘? l? |7,c élg (,"’f i } l € 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




ID Number: MW2-18
Project Name: 36123-200

Project No: 36123-200

Client: Ferma Aggregates

Site Location: Kirkfield

Date Completed: 9/27/2018

Drilling Contractor: Herb Lang Drilling
Drill Rig: Dual Rotary Drill Rig (DR-12-W)
Drill Method: Duel Rotary

Protective Cover: Steel Casing

SUBSURFACE PROFILE

SAMPLE

SPT MOISTURE

Depth Scale
Symbol

Soil Description

Elevation (masl)

Depth (m)

Number
Recovery (%)

Type

Moisture Well Completion Details

N-Value Content
Blows/305mm ® | ¢ % 4
20 40 60 80 10 20 30

10

12

14

16

18

20

22

24

26

28

30

32

34

36

3

Ground Surface

272.2

o

N

D

»

©

-
o

LIMESTONE

Grey fractured (soft) limestone

Grey fractured (medium/hard) limestone

271.3
0.9

MW2A
MW2B
MW2Ci

Bentonite
1 Steel Casing;
““Nov. 12, 2018

“Nov. 12, 2018

Sand Pack1

I;;51 mm Slotted Screen—"l'

Field Technician:
Drafted by: TFC

Reviewed by: PAG

DMTE

Sheet: 1 of 2




ID Number: MW2-18
Project Name: 36123-200

Project No: 36123-200
Client: Ferma Aggregates

Site Location: Kirkfield

Date Completed: 9/27/2018

Drilling Contractor: Herb Lang Drilling
Drill Rig: Dual Rotary Drill Rig (DR-12-W)
Drill Method: Duel Rotary

Protective Cover: Steel Casing

SUBSURFACE PROFILE

SAMPLE

SPT MOISTURE

Soil Description

Depth Scale
Symbol

Elevation (masl)

Depth (m)

Number
Recovery (%)

® Blows/305mm ® | ® % 4

Moisture Well Completion Details

N-Value Content

20 40 60 80 10 20 30

Type

38

40

42

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

12

14

. LIMESTONE
16 \, Gray/brown fractured (hard) limestone
\

256.5 in nearby MW1.

18

20

22

249.3

Drilling Terminated

Sand Pack1

Bentonite 1

L ey

““Nov. 12, 2018

!

Sand Pack

-51.mm Slotted Sereen—1

Field Technician:
Drafted by: TFC

Reviewed by: PAG

DMTE

Sheet: 2 of 2
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ATTACHMENT 3

R.W. TOMLINSON LTD. - BRECHIN QUARRY
BOREHOLE GEOPHYSICAL LOGS




October 2009

APPLICATION FOR A CATEGORY 3 PERMIT

TO TAKE WATER, R.W. TOMLINSON LIMITED

BRECHIN QUARRY, CITY OF KAWARTHA
-LAKES, ONTARIO

Submitted to:

Permit to take Water Director

Ontario Ministry of the Environment
Environmental Assessment and Approvals Branch
2 8t. Clair Avenue West, Floor 12A

Toronto, Ontario

M4V 1L

TN |
RECEIVED

oCH 2 1 2008

EXVIROHNENT
SRS O APPROIAL BRANCH

SESSHENT J
ReportNumber:  04-1120-800-g, ENRQUMEITALYS

Distribution:

1 copy - Ontario Ministiy of the Environment
1 copy - R.W. Tomlinson Limited

€9

polTlela[elasl 2 copies - Golder Associates Ltd.
capabilities
0 éy A EGolder

celiverad locall = .
y L7 Associates
000020




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;

000021



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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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

RECOVERY FRACT. DISCONTINUTTY DATA
wol

RQD
=)
IT) SOUD
contx | conew| * [eemoa | BEriE) rvreavosureace | | K omhec
DESCRIPTIC ;

I N
SR |BER 1 28VR |w22R|[oRES agee

NOTES
WATER LEVELS
INSTRUMENTATION

MW-1

L) RETURN

ELEV,

DEPTH
(en}

DESCRIPTION

DIAMETRAL

DEPTH SCALE
METRES
DRILLING RECORD
POINT 1,0AD
JNDEX (MP2)

SYMBOLIC LOG
RUN No.
PENEFRATION RATE
{mmin)

FLUSH

N
[

GROUND SURFACE 24955
Topsail E==

Verulam Formation
0. 1mio150m

0.00
249.55
0.0

TR
olnlodg

Fresh, fainily to moderately weathered
on bedding partings, tan grey lo medium
grey, very fine to fine grained, thinly
bedded, micritie, nodular, anillaceous
limestone. Sequence contains dark
grey to black shaly bedding partings,
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,
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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.
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f5008q0g0

Broken weathered core occurs agaln at
3.40m to 3.50 m.
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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
SH-SHEAR PPOLISHED ST-STEPPED WWAWY B-BEDDING
VN-VEIN 5-SLICKENSIDED PL-PLANAR C-CLURVED

RECOVERY s - DISCONTINUITY DATA HYDRAULIC
ToTAL | soup Rs{o'. Flgg DIP et coNouCTY
CORE% | COREX | & . PERQ3 RE ﬂﬁ:%%z?’nﬁ“ ql(_mim%
. £8YE | 8898|8598 | wong | .58 2g22 MW-1
— CONTINUED FROM PREVIQUS PAGE — l |

Verulam Formalion
. 0. imio150m

'INCLINATION: -80° AZIMUTH: —

NOTES
WATER LEVELS
[NSTRUMENTATION

ELEV,

DEPTH
{m)*

COLOUR,
S RETURN

DESCRIPTION

RUN No.
PENETRAJIGN RATE
{mymin)

DEPTH SCALE
DIAMETRAL
POINT LOAD
INDEX (MPa)

SYMBOLIC LOG

METRES
DRILLING RECORD

FLUSH
2
4

B Fresh, fainlly to moderately weathered ECREE
on bedding partings, tan gray to madium F5EH
grey, very fine fo fine grained, thinly

- bedded, micrilic, nodular, angillaceous
fimestone. Sequence contains dark
r gréy 16 black shaly bédding partings, FET
dreufar 2 mm fo 6 mm burrow casts and EIZT
occasional thinly to medium bedded,
- brownish grey, finé to'medium

' veiy thin, lithodlaslic calcarenite beds
associated with rip up clasts.

|

-]
TETET
nlg!

Rock care js weathered and broken up
B from ©.1 m lo 1.3 m wilh iron oxide
staining on joint and bedding surfaces
extending to 0.2 m depth.

ge0
iy

uuuuu
Ngigt

Broken weathered core accurs again at
I~ 340mlo 3.50m. -

04050
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=) w  |miZ] FRFX-FRACTUREF-FAULT SMSNOOTH  FLFLEXURED  BG-BHOKEN CORE|
w ] 8 5 08 S| CLCLEAVASE  JJOINT R-ROUGH UE-UNEVEN  MB-MECH BREAK
ol B =1 s |= Q SH-EHEAR PPOUSHED  ST.STEPPED  WWAVY B-BEODING 5%,-,-‘:‘ NOTES
G | = DESCRIPTION 9 | ELEW. g 2 5]7s] varvem S-SLICKENSIDED PLFLANAR C-CURVED ESS WATER LEVELS
EE g 2 |oerTH| 5 [SE RECOVERY FRACGT. DISCONTINUITY DATA HYDRAULIC gE | INSTRUMENTATION
ul = B = RAQO. {7 CoNDuCTIVITY | 362
w 4 2 (m & |z [TromL [ souo " INDEX [ ipaert, 88z
a = & % | § | corex | conex PER 0.3 |coa A TFEAND SURFACE EK:,“T.'{»"'.’E
g b |&|gaes|ssve|2sen|.onn ] nes 2baoz ... MW=-1
. 0 — CONTINUED FROM PREVIOUS PAGE —
Verulam Fommalion =
0.1mto150m
[—1
Fresh, faintly ta moderalely weathered [
on bedding partings, tan grey o medivm F4
grey, very fine 1o fine grained, thinly i
bedded, micritic, nodular, angillacecus FI—=1
limestone, Sequence cantains dark  FIZ
grey to black shaly bedding partings, JEaE
circular 2 mm to 6 mm burrow easts and fFrexy 8
occasional thinly lo medium bedded, g
brownish grey, fine to medium S
arystalline, fassilifereus (erinolds, corals, iy
pelecypads) ealcarenite beds and minor, FEEH b
very thin, lithodaslic calcarenite beds |00 ‘ g
associated with rp up clasts. e i
— 11 i
Rock core is weathered and broken up i
from 0.1 m 4o 1.3 mwith fron oxide | | 3
stalning on joint and bedding sudaces ] N E
extending to 0.2 m depth. {
T ;
Braken wealhered core vccurs again at [Eors]
3.40 m to 3,50 m. .
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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

WATER LEVELS

PEPTH
(m)

RUN No.

PENETRATION RATE

{mimin}

FLUSH

RECOVERY & . . | Fracr, DISCONTINUITY DATA INSTRUMENTATION

VN-VEIN S-SLICKENSIDED PL-PLANAR C-LCURVED g
H

INDEX (MPa)

Q

g

Rrab, E
IHDEX

Conts | x| * | Pero3 | BRI rvee v surFace £

e MWW

[— 18

— 17

— 128

I~ 18

— CONTINUED FROM PREVIOUS PAGE —

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.

19.00

u

12

13

Bentonite Seal
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FRIFX-FRACTUREF-FADLT SM:SMOOTH  FLFLEXURED  BG-BROWEN CORE
CL-CLEAVAGE  JOINT R-ROUGH UEAREVEN MBE-MECH BREAK
SH-SHEAR PPOUSHED  STSTEPPED  WWAWY B-BEDDING 292
VN.VEIN S-SLICKENSIDED PLPLARAR  C-CLURVED £S
3=
of

O

NOTES
WATER LEVELS
INSTRUMENTATION

ELEV.

DEPTH
(m)

RECOVERY an. FRACT. DISCONTINUITY DATA HYDRAULIC
CORE - PERGI cg:’;&_. TYPE AND SURFACE K or ”“T"
% X y
DESCRIPTION - " 1T 2
2

3898 | 389R [8BIR [weva ]| oRER 228

DESCRIPTION

RUN No.

DEPTH $CALE
INDEX {MPa}

TOTAL
CORE%

PENETRATICN RATE
mmin:
1£ HETUR%’

SYMBOLIC LOG
FLUSH

METRES
DRILLING RECORD

MWW-1

2
4

— CONTINUED FROM PREVIOUS PAGE —

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,
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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
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. 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
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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
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ELEV.

DEPTH
(m)

DESCRIPTION

RUN No,
FENETRATION RATE

{mimin)

]

g

-
DIAMETRAL
PQINT LOAD
INGEX {r4Pa)

B HYDRAULIC
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FLUSH
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8
o
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)
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— 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
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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.
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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
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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
)
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Efg
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= H
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o
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]
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
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NOTES
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INSTRUMENTATION

ELEV.

DEPTH
{m}

% RETURN
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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

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

DERTH SCALE s & LOGGED: MK
1:25 . B Ags'gg,%es CHECKED: Kar000038




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.
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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 ] |
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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
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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
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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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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
88%8 | w228

23¢R .1 ]

CORE% TYPE AND SURFACE
DESCRIPTION

28%R

FLUSH

INDEX (MPg)

PCINT LOAD

MW-3

2
4
[

~— CONTINUED FROM PREVIOUS PAGE —|

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

CONTINUED NEXT PAGE
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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

T;f:ovﬂ:;:o & % B ﬁ%g wuzlsCQNTINUITY DATA cgﬁgﬁcmmﬁ'v
CORE% | CORE% PER 0.3 |coRre Axi] TYI:]EEASggus;iII%FNA:E B'&’m’ ¢
2898 | 28982298 | w208 | 002 Z2oae MwW-3

FRFX-FRACTUREF-FALLY SM-SMOOTH FLFLEXURED  BC-BROKEN CORE O

NOTES
WATER LEVELS
INSTRUMENTATION

% RETURN

ELEV,

DEPTH
(m)

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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ELEV.
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FL-FLEXURED
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BC-BRCOKEN CORE
MB-MECH. BREAK
B.HEDDING

RECOVERY

FLUSH

ROL.
TOTAL soun %
CORE | CORE%
IR|32I8

88%8

FRACT,
INDEX
PERD.3

DISCONTINUITY DATA

HYDRAULIC

DI wrl
ORE A

€ AND SURFACE

DESCRIPTION

DIAMETRAL

POINT LOAD

CONDUCTIVITY
K, cmisec
LR

=B
- - =

E

NOTES
WATER LEVELS
INSTRUMENTATION

MW-3

INDEX (MPay

— CONTINUED FROM PREVIOUS PAGE —

(=]
b=

8

(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.
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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
SHSHEAR P.POLISHED  ST-STEPFED  WAWAVY S.8EDDING
VIRVEIN S-SLICKENSIDED PL-PLANAR _ C-CURVED
RECQVERY FRACT. DISCONTINUITY DATA
TOTAL | soun R%D' WOEX |"oipwrr
CoNER | contx PER 0.2 |corgAosl TYPEAND SURFACE
2g¢r |33ea|essn oo | peg) PSRN

INCLINATION: -80° AZIMUTH: —

NOTES
WATER LEVELS
INSTRUMENTATION

SOLOUR,.
% RETURN

ELEV.

DEPTH
(m)

DESCRIPTION

RUN No.
endmin

PENETRATION RATE

DIAMETRAL

DEPTH SCALE
METRES
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)

21

. l
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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
(m)

DESCRIPTION

fm/min}
%SREYMURN

ot | sown | o | INDEX DIPwrL
WL
conex | corex | ¢ |remoa CCRE Aiig]

289R | 2892133898 |n22R}a88%

POINT LOAD
INDEX (MPa)

RUN No.

SYMBOLIG LOG
FPENETRATION RATE

TYPE AND SURFACE K emisec
OESCRIPTION

DEPFTH SCALE
METRES
DRILLING RECORD

FLUSH

nve MW-3

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

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 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)

RUN Na.

FF.NETFmTIDN RATE

FRIFX-FRACTUREF-FAULT
CLLCLEAVAGE  JJOINT

SH.SHEAR P-POLISHED
VNVEIN S-SLICKENSIDED PLPLANAR

R-ROUGH

* RETURN

SM-SMDOTH

ST-STEFPED

FL-FLEXURED
UE-UNEVEM
WAVAVY
C-CURVED

B-BEDDING

BC-BROKEMN CORE
MB-MECH. BREAK

SHEET 8 OF 12

DATUM: GEODETIC

RECOVERY FRALCT,

DISCONTINUITY DATA

RQ.D.
SOt INDEX
c% COAE % * PERC3 rgf:.'fn

E AND SURFACE

FLUSH

3398 | 2BIR 228

A2

DESCRIPTION

DIAMETRAL

POINT LOAD
INDEX, {MPa}

2

NOTES
WATER LEVELS
INSTRUMENTATION

MW-3

— CONTINUED FROM PREVIOUS PAGE —

8)

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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CONTINUED NEXT PAGE

24

el

Benlorite Seal

DEPTH SCALE

1:25

lder
Agsoociates

LOGGED: MK
CHECKED: KAM

000051




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

DESCRIPTION

SYMBOLIC LOG

RUN No.

PENETRATION RATE

FRFX-FRACTUREF-FAULT
CLLLEAVAGE  JWOINT
PPOLISHED
S-SLICKENSIDED PLPLANAR

% RETURN'

SM-SMOOTH FLFLEXURED
R-ROUGH
ST-STEPPED

C.CURVED

BC-8ROKEN CORE
UE-UNEVEN MB-MECH BREAK
WAVAVY B-BEDDING

mJ/min

FLUSH

FRACT.

DISCONTINUITY BATA

INDEX

w228

PER0.J [cOREAXY TYPEAND SURFACE

DESCRIPTION

DIAMETRAL
POINT LOAD

INDEX (MPa)

2
£
3

NOTES
WATER LEVELS
INSTRUMENTATION

MW-3

- a2

45
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(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
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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: —
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=) o |of=] FRFXFRACTUREF-FALLT SMEMOOTH  FLFLEXURED  BC-BROKEN CORE
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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
{Conlinued - Ses previous page for =
detailed description) =
=
= Awell constructed
= 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
49
ET]
Ol ] EE G EpEN S S I S NN ) E 4 - et e s =
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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
— 52 HEE
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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)
- Benlonila Seal
=
2= :
E—
57 a2
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E
E—
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=
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-
=
=
b2 18938 L] 1]
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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
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EL‘: g 9 loertH| 5 |3E RECOVERY FRACT, DISCONTINUITY DATA ecRauLe 1SEL [ INSTRUMENTATION
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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
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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,
DEPTH
()

DESCRIPTION

[exminy)
TR

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

LEPTH SCALE
HETRES
DRILLING RECORD

FLUSH

MW-4

2
4
a

— 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
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o
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DESCRIPTION
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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 %
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NOTES
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S RerORN

DESCRIPTION
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DRILLING RECORD

FLUSH

MW-4
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2
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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
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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'@
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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.
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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
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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 »
)
at
gl
3|
(=]
-
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BAR GEOPHYSICAL 041120800-RCK-GEQ.GPJ GAL-CANADA.GDT 12/8/06 JOR

PROJECT: 04-1120-800
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.

CONTINUED NEXT PAGE
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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—
@ CONTINUED NEXT PAGE
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PROJECT: 04-1120-800
LOCATION: N 49391217 ;E 6515924

GEOPHYSICAL LOG OF: MW-1

DRILLING DATE: Aug. 11-12, 2004

DRILLRIG: Longeyear3s

DRILLING CONTRACTOR: Marathon Driliing Lid.

SHEET 9 OF 12
DATUM: GEOQDETIC

41

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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CONTINUED NEXT PAGE
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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

CONTINUED NEXT PAGE
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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

O

[a]
n
.| 8 3 GEOPHYSICAL RECORD PIEZOMETER
w | & O | ELEV. OR
4 = A
EE © DESCRIPTION 8 5z STANDPIFE
o= = o iy GAMMA {cps) CONOUCTIITY (mSim} INSTALLATION
-t
N & 75 0 &
: 2o | 6o oww MV 1
— CONTINUED FROM PREVIOUS PAGE —
|- 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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PROJECT: 04-1120-800
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.

SHEET 2 OF 8

DATUM: GEOBETIC
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Bobcaygeon Farmation
9.00mto2195m
{See next page for detaited deseription)

CONTINUED NEXT PAGE

o
1w o
EME: 3 GEOPHYSICAL RECORD PIEZOMETER
i} Q OR
e [+ o
T g DESCRIPTION a8 STANDPIPE
Ez 5 g GAMMA (eps) CONDUGTIVITY (mS/m) INSTALLATION
= >
°|E @ 25 S0 75 100 40 80 120 180 MW-2
1 ] 1 1 1 I L 1 it
s — CONTINUED FROM PREVIOUS PAGE — (B) (A)
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

Big’ bt
IITIT]

FivE it

Bentonita Seal
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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
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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
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SYMBOLIC LOG
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DEPTH
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2B 50 715
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CONDUCTMTY {mS/m)
100 40 B0 120 160
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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.
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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.
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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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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.
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gm ] § GEOPHYSICAL RECORD PIEZOMETER
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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
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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

BAR _GEOPHYSICAL 041120800-RCK-GEDQ.GPJ GAL-CANADA.GDT 12/8/06 JOR

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

CONTINUED NEXT PAGE
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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

2926

Bentonito Seal
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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,
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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.
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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
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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.

SHEET 10 OF 12
DATUM: GEQDETIC
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IE o DESCRIFTION 3 DEPTH STANDPIPE
e |2 £ m GAMMA (cps) CONDUCTMITY {mS/m) INSTALLATION
-l
=3 = 5 50
x 7;5 1?0 X 4ID ElD 130 1 ; MW-3
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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PROJECT: 04-1120-800
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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ELEV.

GEOPHYSICAL RECORD

SYMBOLIC LOG

DEFTH
(m)

GAMMA (cps)

CONDUCTIITY (mSim)
7 100 40 80 120 160
1 1
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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
DRILL RIG: Longeyear 38
DRILLING CONTRACTOR: Marathon Drilling Lid,
2 O
w [ o
o o] = GEQPHYSICAL RECORD PIEZOMETER
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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%‘w Q § GEQPHYSICAL RECORD PIEZOMETER
o | O | ELEV. OR
@ E b DESCRIPTION a DEFTH STANDPIPE
EE § g m GAMMA (cps} CONDUCTIVITY (mS/m) INSTALLATION
P} =
N Z 50 75 100 40 @0 120 160
o 215 1 7I 1 L] ] ] 1 1 MW-4
GROUND SURFACE 29741 ®) )
= 22| oom |
Overburden 22 IIESE
<
5
3
Benlenite Saal
— 1
— 2
Sand
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
% constructed with |~z
o 32mm diameter [
bt schedule 40 =
1] PVC flush
M threadsd pipe
[+ and No. 10
ng: slotied screen.
a8
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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

MVW-4

=

= 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 '

— CONTINUED FROM PREVIOUS PAGE —|
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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
METRES
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
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STANDPIPE
INSTALLATION

MW-4
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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
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DRILLING RECORD
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DEPTH
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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

Cpen Borehole

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

DEPTH SCALE

1:25

LOGGED: MK
CHECKED: KAM

000101




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

W= — —_——f e e ——— e ]

CONTINUED NEXT FAGE

DEPTH SCALE
1:25

LOGGED: MK
CHECKED: KN\.000102
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BAR_GEOPHYSICAL 041420800-RCK-GED.GPJ GAL-CANADA.GDT 12/8/06 JOR

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




GAL-CANADA.GDT 12/8/08 JOR

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
1:300 @iﬁs"om@s ‘ CHECKED: JPAG 110105
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BAR_GEOPHYSICAL 041120800-RCK-GEO.GPJ GAL-CANADA.GDT 12/8/05 JOR

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
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.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
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L. 55
[~ 60
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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
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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
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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
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50
5
60
DEPTH SCALE LOGGED: N/A
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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
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[ 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
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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
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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 -
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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
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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
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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
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55
e
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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
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S0
[ 55
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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.
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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
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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
» [ schedule 40
- [ PVCflush
o [ L. threaded pipe
- [+ and No, 19
L = slotled scroen.
N END OF DRILLHOLE 3345 wellC
- 15 consiructed with
N Notes: 28mm diameler
L %m:h 40
X 1. Rotary percussion drillhole, drilled -
" and lagged by R.W. TomEnson Limited orae 13T
B slotted scraen
N 2. Geophysical logging and monlloring
" 4o wall installation performed by Golder
N and Allan Wright Water Wells Inc.
el
ar 3. Geological fonmalion contacts
ok Inferred from geophysical logs
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ar
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PROJECT: 04-1120-800
LOCATION: N4938352.2 ;£ 651531.8

GEOPHYSICAL LOG OF: Ow-22

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

DRILLING CONTRACTOR: R.W. Tomlinson Limited

SHEET 1 OF 1
DATUM: GEODETIC

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

o
2 ( .
4. 18 8 GEOPHYSICAL REGORD PIEZOMETER -~
g | 1© © oR
AT DESCRIPTION 3 | BV STANDPIPE
ZE| 2 8 {oePTH
g=| 5 2 % GAMMA (cps) CONDUCTIITY (miim) INSTALLATION
= =
i - o 50 75 100 40 80 120 180
o 1 1 1 L ] 1] 1
o GROUND SURFACE 248.19 (CHB) (A
- Verulam Formation =T Sand
M I
N =T Benlonile Seal
— 10 S
N =T Sand
x _:__ Bentonite Seal
—_— o
- Bobcaygeon Formalion
;— 20
25 '.:,‘_3" .
[ Sand "‘-‘.-‘ N
o b j
I T 1 Aand B welis ‘% 1
- Gull River Formation I constiucted with { <y
— £ . Sehadaoao o [2F
N ¥ PVC flush N
- < threaded pipa P
. - andNo, 10 + -
. E slotied sereen, ':.,-:-'_':
- END OF DRILLHOLE wcutlc-u od with
[ . canstruct
— 35 Netes: 25‘r1r:-n diam:l‘::r
- ﬁéﬁul‘:h 40
- 1. Rotary percussion drillhole, drilted ush
N and logged by R.W. Tomlinson Limited thrsaded gipe
- slatied sereen
- 2. Geophyslcal logging and monitoring
C well Installation pedormed by Gelder
— 40 and Allan Whight Water Welis Inc,
C -3. Geological fonmation contacts
[ Inferred from geophysleal fogs
E- 45
_—
— 55
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. DEPTH SCALE G 1 j LOGGED: N/A
1:300 'Associates CHECKED: JpA 000126




PROJECT: 04-1120-800

LOCATION: M 48939109.1 ;E 651565.5

GEOPHYSICAL LOG OF: OW-23

DRILLING DATE: Aug 2004

DRILL RIG: Tamrock 1500 Hyd. Dill

DRILLING CONTRACTOR: R.W. Tomlinson Limited

SHEET 1 OF 1
DATUM: GEODETIC

a
[*4
4 18 8 GEOPHYSICAL RECORD PIEZOMETER
gl | o Q | eev. OR
EE po DESCRIPTION a DEFTH STAMDPIPE
o= § E pils GAMMA (cps) CONDUCTIVITY (mSfm} INSTALLATION
a & in 75 100 40 BO 120 160
o 1 L 1 1 1 1
GROUND SURFACE 24084
- ° Verulam Fonmaton LH™ 0w
. s LT
- 10 Ik
" ::: Bentonite Seal
- Approximate contact only ==
- 1 Bobcaygeon Famation 14.95
— 20
— 2
C Approximate contact only 22184 Sand =
- Gull River Fprmaﬂon z 2800 s
[ 10 : s
[ - Well A
[ z constructed with
- v 32mm diamaler
. - 216.89, schedufa 40
- END OF DRILLHOLE 33,15 hrcasad pipe
;- s Notes: andMo. 10
o 1. Relary percussion dillhole, drilled
N and logged by R.W. Temlinson Limited
E 2. Menitoring well installalion performed
B by Allan VWright WaterWells Inc.
— 40
N 3., Approximate Geological conlacts
5r— inferred from PW-3
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ADDENDUM - CARDEN PLAIN CUMULATIVE IMPACT
ASSESSMENT

1.0 BACKGROUND

In 2012, Golder Associates (Golder) completed a multi-disciplinary study of the potential cumulative impact
assessment (CIA) of the Carden Plain Area at the request of the Ontario Stone, Sand and Gravel Association.
As a part of this work, estimates of the groundwater drawdown and rates of groundwater inflow to the twelve
quarries in the Carden area were provided for the present conditions and future development scenarios.
This involved construction and calibration of a groundwater flow model, which was adapted for use in predictive
simulations, as documented in the Carden CIA Report (Golder, 2012). This report also details Golder's
interpretation of the available data and provides context for how the data was incorporated into the conceptual
model (which formed the basis of the groundwater flow model). Further, the Carden CIA Report includes many of
the input parameters that were selected for the construction and calibration of the numerical groundwater flow
model. For example, the model boundary conditions, hydraulic conductivity distribution, recharge distribution, and
scenario descriptions are provided in the Carden CIA Report. Although conceptual and numerical cross-sections
were included in the Carden CIA Report (which illustrate the hydrostratigraphic and model layering), a detailed
representation of these surfaces was not provided. As such, based solely on the contents of the Carden
CIA Report (Golder, 2012), it would not be possible for a third party to re-construct the numerical groundwater
flow model.

g 1
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ADDENDUM - CARDEN PLAIN CUMULATIVE IMPACT
ASSESSMENT

2.0 OBJECTIVE

This document serves as an Addendum Report to the Carden CIA Report and is subject to same “Limitations and
Use of Report” as defined in Section 8.0 of the Carden CIA Report (Golder, 2012).

The objective of this Addendum Report is to provide supplemental information, which, when combined with the
information provided in the Carden CIA Report, could be used by a third party to construct a similar groundwater
flow model of the Carden area. It should be noted that the Carden CIA model was constructed using data collected
up to and inciuding the year 2010. An evaluation of data collected subsequent to 2010, and comparison to how
those data are aligned with the Carden CIA model would be required for future modelling updates.
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ADDENDUM - CARDEN PLAIN CUMULATIVE IMPACT
ASSESSMENT

3.0 MODEL HYDROSTRATIGRAPHY

The approach to numerical layering adapted for the Carden CIA groundwater flow model was based on the
development of hydrostratigraphic surfaces that represented the top elevation of the various hydrostratigraphic
units identified in the Carden area. In general, these hydrostratigraphic units were selected to correspond to
bedrock formational units. The hydrostratigraphic surfaces were developed on a regional basis following the
assembly of interpreted geological contact elevations from the available borehole information across the study
area. The surfaces were corrected to the regional topographic digital elevation model (DEM) in any location where
the surface interpolation extended above ground surface (i.e., a “top-down” correction was applied).

A summary of the model layering was provided in Section 2.4.4.1 of the Carden CIA Report (Golder, 2012). This is
provided below, with additional elaboration and reference to the accompanying figures that illustrate the model
surfaces:

® Unit 1 — Overburden (Model Layer 1). A thin veneer of overburden is present over the majority of the study
area, with thicker deposits found in isolated pockets. The overburden is composed of a mix of organic deposits,
alluvium, fine-grained glaciolacustrine deposits, glacial tills, stratified drift and occasional sand deposits.
Regionally, the overburden deposits were represented as a bulk unit with a hydraulic conductivity value that
was ultimately determined through the calibration process (discussed in Section 2.4.6 of the Carden CIA
Report). The overburden was represented in the model as a single numerical layer. In some places within the
model domain, no overburden is present at surface. In these areas, the underlying weathered bedrock is
defined at surface. The top surface of Layer 1 is defined by topography, based on DEM data (MNR, 2002),
illustrated in Figure 1. The bottom surface of this layer is defined as the top of bedrock, which was calculated
based on all available borehole information, including logs from boreholes on the quarry sites, as well as data
from the Ministry of the Environment and Climate Change Water Well Information System database (following
screening for consistency and location accuracy). The top of bedrock surface is illustrated in Figure 2. ltis
noted that the difference between the DEM (Figure 1) and the top of bedrock surface (Figure 2) represents the
interpreted overburden thickness;

m Unit 2-Upper Weathered Bedrock (Model Layers 2 and 3). The upper weathered bedrock unit represents
a zone of enhanced fracturing as a result of weathering that is typically found within the upper 3 to 6 m of
bedrock throughout the study area. This was represented in the model as two numerical layers. The top
surface of these layers was defined as the top of rock. As it is not possible to map the thickness of this unit
with the amount of data currently available, this layer was specified with a minimum total thickness of
approximately 4 m. However, the material properties of the upper weathered bedrock were extended into
lower model layers where underlying geological surfaces “pinch-out” and minimum numerical layer
thicknesses were specified, effectively extending the thickness of the weathered zone in these areas;

m Unit 3 — Verulam Formation (Model Layer 4). This layer represents the Verulam Formation bedrock.
The thickness of this unit is variable and increases towards the south. In areas where the Verulam Formation
is not present, a minimum layer thickness of 1 m was used, and the material properties of the overlying
(weathered bedrock) unit were applied. It should be noted that this unit is incorporated within model layer 3
within Model Domain Zone 3. The top surface of this unit, corresponding to the top of Model Layer 4, is
illustrated in Figure 3,

~
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ADDENDUM - CARDEN PLAIN CUMULATIVE IMPACT
ASSESSMENT

m Unit 4 - Bobcaygeon Formation (Model Layer 5). Generally found throughout the study area, this layer is
considered to be a thick, continuous unit of relatively low permeability (based on available hydraulic
conductivity data). The top surface of this unit, corresponding to the top of Model Layer 5, is illustrated on
Figure 4;

m Unit 5§ — Upper Gull River Formation (Model Layer 6). This layer represents the upper portion of the
Gull River Formation and is approximately 5 m thick across the study area. This unit is considered to be an
aquitard with hydraulic properties similar to those of the overlying Bobcaygeon Formation. The elevation of
the upper surface of this unit is illustrated on Figure 5;

m Unit 6 — Gull River Formation Green Beds (Model Layer 7). Layer 7 represents the “Green Bed” unit,
found approximately 5 m below the Gull River-Bobcaygeon formational contact. This unit is approximately
1 mto 3 m thick across the study area. Despite its limited thickness, this unit generally represents a regionally
extensive aquifer capable of supplying significant volumes of water. The surface elevation of the top of the
“Green Bed” unit is illustrated in Figure 6;

m Unit 7 - Lower Gull River Formation (Model Layer 8). This model layer represents the lower Gull River
Formation, consisting of limestone of varying thickness across the study area. This unit is interpreted to be
an aquitard. The top surface elevation of this unit (corresponding to the base of the “Green Bed” unit)
is illustrated on Figure 7;

m Unit 8 — Shadow Lake Formation (Model Layer 9). This model layer represents the Shadow Lake
Formation of relatively consistent thickness (8 m — 12 m) across the study area. This unit is interpreted to be
an aquitard. The top surface elevation of this unit is illustrated on Figure 8; and,

m Unit 9 — Shadow Lake / Precambrian Contact (Model Layer 10). A zone of enhanced fracturing is
sometimes found at the contact between the Shadow Lake Formation and the underlying Precambrian
basement rock, and is considered as a continuous aquifer across the study area. Numerical model layer 10
was specified as a constant 5 m thick layer draped below the top of the Precambrian rock surface to represent
this zone. The top of the Precambrian surface is irregular across the study area, and cuts through the
overlying formations in places (Note: the surfaces were corrected from the top down based on the DEM, and
also from the bottom up, to account for the presence of the Precambrian Contact Zone). The top surface
elevation of this unit is illustrated in Figure 9. The base of this layer forms the base of the numerical
model, as it is assumed that the competent Precambrian rock found below the weathered zone at the
Shadow Lake / Precambrian contact is impermeable relative to the overlying formations.
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ADDENDUM - CARDEN PLAIN CUMULATIVE IMPACT
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4.0 CLOSURE

We trust that the information provided herein satisfies your current requirements. Please contact us should you
have any questions.

GOLDER ASSOCIATES

Kris Marentette, M.Sc., P.Geo.

Nick Bishop, M.Sc., P.Ey
Senior Hydrogeologist/Principal

Geological Engineer, Grob _

NB/KAM

nactive\201411127 - geosciences\1407839 ossga cia monitoring carden\addendum report\pt-002 addendum (o cia report 29mar2016 docx

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation
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Pumping Test Analysis Report

Project: Carden Quarry

Number: 36123-200

Client: Ferma Aggregates

Location: Kirkfield

Pumping Test: 2018

Pumping Well: SG1

Test Conducted by:

Test Date: 11/28/2018

Analysis Performed by: TFC Cooper Jacob

Analysis Date: 11/30/2018

Aquifer Thickness: 15.14 m

Discharge Rate: 845 [m?3/d]

Time [min]

1E4 1E5
0.0
—
. —
™
£ T~
e
2.0
c T~
: ~
© \
2 3.0
a N
\ \
4.0 \
5.0 wab i WBb * WCa I MW
v MW3 x MW4
Calculation using COOPER & JACOB
Observation Well Transmissivity Hydraulic Storage coefficient Radial Distance to
Conductivity PW
[m2/d] [m/d] [m]
WAD 3.37 x 10 2.22 x10° 2.87x10° 545.19
WBb 2.45 x 10 1.62 x 10° 6.96 x 10° 308.46
WCa 2.06 x 10" 1.36 x 10° 1.50 x 107 190.85
MW 1 3.78 x 10’ 2.49 x 10° 321 x10° 681.63
MW3 5.91 x 10’ 3.91 x 10° 1.61x 107 1391.13
MW4 7.41 x 10" 4.90 x 10° 2.09 x 10° 1364.86
Average 416 x 10 2.75 x 10° 5.29 x 107




P, MTE Consultants Inc. Pumping Test Analysis Report

= 520 Bingemans Centre Drive

— Kitchener Ontario Project: Carden Quarry

f

Number: 36123-200

Y

‘ Client:  Ferma Aggregates

Location: Kirkfield Pumping Test: 2018 Pumping Well: SG1

Test Conducted by: Test Date: 11/28/2018
Analysis Performed by: TFC Distance Drawdown Analysis Date: 11/30/2018

Aquifer Thickness: 15.14 m Discharge Rate: 845 [m3/d]

Distance [m]
1E-2 1E-1 1EO 1E1 1E2 1E3 1E4

0.0

Drawdown [m]
N
o

6.0
&
8.0
10.0077 561 ® WA WBb ® WCa
A Mw1 vV Mw3 X Mw4
Calculation using COOPER & JACOB
Transmissivity Hydraulic Storage coefficient
Conductivity
[m2/d] [m/d]

Point of time [min]: 79800 463 x 10 3.06 x 10° 327 x10°
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