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Executive Summary

A field program was conducted by SRK during the late summer of 2009 to provide groundwater
information for eight locations at the Faro and Vangorda/Grum mine areas and to install a
groundwater well to supply non-potable water to the Guardhouse for personnel involved with site
care and maintenance. Reporting of the Guardhouse water well installation and testing is provided
under separate cover. The other locations, which are described within this document, were identified
during discussions with various parties (ie. YG, the TAT, the IPRP and SRK) as having gaps in
groundwater or geologic information that, if filled, could improve closure planning and engineering
or provide valuable groundwater monitoring information. Objectives, conclusions and
recommendations for cach of the eight areas are provided below.

Cross Valley and Intermediate Dams (CVD/ID) — The objective of this component was bedrock
groundwater characterization. Three inclined drill holes were completed to characterize bedrock
below the CVD, which are from north to south, P09-C1, C2 and C3. Monitoring wells were installed
in P09-C1 and P09-C2. A monitoring well could not be installed in P09-C3 due to drilling
complications. Depth to bedrock was greatest at the southern-most drill hole (56m at P09-C3).
Overburden at depth in P09-C3 was dominated by fine sand, possibly with boulders and gravel
immediately over bedrock. Bedrock hydraulic conductivity ranged from average lows of about
5x10"® m/s to local zones with values greater than 1x10”° m/s. A highly permeable zone was
identified at depth in P09-C3, with a value of about 2x10™* m/s. No significant structural features
were identified in the bedrock. Water quality data indicates that bedrock groundwater on the
northern side of the valley is impacted by contaminated waters. Water quality at P09-C1 is impacted
by contaminated seepage, though not to the same magnitude as overburden waters. Water quality at
P09-C2 has low sulphate concentrations but sodium and alkalinity may indicate contributions from
process water and, hence upgradient impacted waters, but that the sulphate plume has not yet arrived.
Water quality from deep bedrock in P09-C3 has elevated zinc but repeat sampling cannot be
completed due to the monitoring well position. Total bedrock sulphate load is significantly less than
overburden load, as is bedrock zinc load. Despite multiple attempts, drill holes below the ID did not
reach bedrock due to heaving sands. All drill holes attempted below the ID were grouted to surface.

For the CVD/ID area, it is recommended that consideration be given to further bedrock testing if the
final SIS alignment is not along the toe of the CVD. SIS closure engineering should consider the
depth to bedrock, particularly on the south side of the valley. If the elevated zinc concentrations
from deep bedrock at P09-C3 cannot be ruled out as indications of impacts from upgradient waters,
additional drilling to delineate these waters is also recommended. Pumping tests using the
overburden pumping wells should be completed to assess effectiveness in terms of bedrock hydraulic
control. The 2009 monitoring wells should be included for routine groundwater sampling.

ETA — The objective of this component was characterization of hydraulic properties and water
quality within bedrock and natural overburden at the mouth of the Faro Creek canyon to assess the
bypass of the current ETA interim seepage interception system (SIS). One inclined drill hole was
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completed in bedrock (P09-ETA1), one vertical drill hole into natural overburden (P09-ETA2) and a
third vertical hole (P09-ETA3) to assess depth to bedrock away from the other two drill holes.
Monitoring wells were installed in PO9-ETAI and P09-ETA2. Bedrock hydraulic testing indicated
generally very low hydraulic conductivity (mostly less than 1x10™ m/s) and no significant geologic
structures were identified. Natural overburden is thin, no more than 2m thick but highly permeable,
under about 16m of tailings. Bedrock water quality shows low concentrations of sulphate and zinc.
Overburden has high sulphate and zinc concentrations, with sulphate load on the order of

300 tonnes/yr and zinc load on the order of 5 tonnes/yr. Load estimates indicate load has or is
bypassing the ETA interim SIS within the natural overburden unit, though not in bedrock, at least
where tested.

For the ETA, it is recommended that: monitoring wells PO9-ETA1 and ETAZ2 be added to the list of
regular groundwater sampling locations; seepage interception in the ETA be improved to provide
better capture efficiency; the removal of the tailings from within the bottom of the Faro Creek
Canyon should be considered as part of the development of the final detailed closure plan.

S-wells — The specific objectives of this component were completion of a performance assessment of
the S-wells SIS and determination of the need for additional monitoring. The performance review of
the S-wells SIS indicates that the system is capturing significant load, but modifications to PW3, the
primary trench pumping sump, would be required to improve hydraulic control. It was also
recognized that additional groundwater monitoring was required down gradient of the SIS to monitor
and fully evaluate system effectiveness. As part of the 2009 field program, six monitoring wells
were installed below the SIS. Geologic data suggests that the SIS intersects the Shallow Aquifer
except at its eastern end. Modifications to the S-wells SIS were undertaken during the 2009/2010
winter season to improve drawdown and extend the interceptor trench to the east. Performance data
before and after the SIS modifications indicate that modification activities have improved hydraulic
control in the Shallow Aquifer, and that Deep Aquifer interception at PW2 is working but could be
improved by replacement of PW2 with a deeper screen and installation of a second pumping well
near PW2. Additional water quality data from down gradient monitoring wells and the NFRC will be
required to determine if load to the NFRC has been reduced.

For the S-wells area, it is recommended that: monitoring wells SIS1 to SIS6 be added to the list of
regular groundwater sampling locations; performance reviews be completed annually to assess
system effectiveness over time and provide input to the adaptive management process. Flow
monitoring on the NFRC, at least at station X2, should be improved to allow better assessment of
NFRC load. The current SIS setup should be monitored for at least one year to allow determination
of effectiveness.

Grum Slot — The objective of this component was to determine characteristics of the overburden -
bedrock interface for assessment of maximum allowable elevations that the Grum Pit lake should be
allowed to reach during closure. Historically, it has been assumed that this interface is permeable
and, thus, the pit water level should remain below the interface. Two drill holes were completed in
the Grum Slot, one into the overburden and one into bedrock. Hydraulic testing data suggests that
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the interface and overlying sediments are permeable, but water levels in both overburden and
bedrock are higher than the pit water elevation, similar to the standing water in the Grum Slot. The
presence of a groundwater mound under the Grum Slot creates a hydraulic barrier to flow from the
Grum Pit. The Grum Pit water level could be allowed to rise above the previous AMP elevation of
1213.4 masl to an elevation less than that of the Grum Slot (~1227 masl).

Water quality in the overburden shows relatively high concentrations of zine similar to Grum Pit
water quality. Bedrock has lower zinc concentrations. Standing water in the Grum Slot shows
slightly elevated sulphate concentrations but very low zinc concentrations. Relatively high zinc
concentrations in overburden may be derived from fill, much of which was observed to have high
pyrite content and may be waste from mineralized zones.

For the Grum Slot, it is recommended that: P09-GS1A and GS1B be sampled again to provide better
confidence in water quality numbers, but not more than once per year; consideration should be given
to routing a clean water source into this area if necessary, to support the high hydraulic head
providing the barrier to flow from the Grum Pit. Consideration may be given to increasing the Grum
Pit water level, as long as it is below the elevation of the Grum slot standing water. The possibility
of changing the maximum allowable Grum Pit water level will have to be considered in terms of
predicted Grum Pit water quality and risk of release to the environment, but could allow significant
additional storage capacity within the Grum Pit.

Little Creek Dam — The objective of this component was groundwater characterization below the
Little Creek Dam. Seven drill holes with monitoring wells were completed below the toe of the
Little Creek Dam (P09-LCDI to LCD7). The geology is heterogeneous, with zones of high
permeability sand and gravel interlayered with lower permeability silty units. Groundwater flow is
estimated to be about 5 L/s. Groundwater quality shows relatively low concentrations of sulphate
and zinc and groundwater under the dam currently carries minor load.

For the Little Creek Dam area, it is recommended that five monitoring wells (P09-LCD1, 2, 3, 4 and
6) be added to the list of regular groundwater sampling locations.

Vangorda Creek — The objectives of this component were characterization of bedrock and
overburden groundwater conditions underneath and around Vangorda Creek, below the mine access
road, and survey of flow and water quality in Vangorda Creek. Two drill holes were completed
immediately down gradient of the mine access road, one to characterize bedrock (P09-VC1) and one
for overburden (P09-VC2). Bedrock drilling identified no geologic structures and only moderate
bedrock permeability, ranging from about 2x107 to 7x107 m/s. A permeable sand and gravel unit
was identified overlying bedrock. Water quality in both the bedrock and overburden shows low
concentrations of sulphate and zinc, though slightly higher in overburden than bedrock. Groundwater
zinc and sulphate loads in this area are minimal.

DWVide
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Groundwater elevations indicate a gradient towards the Vangorda Pit, but if the pit water level
reached a high enough elevation, flow towards Little Creek Dam, within the basal sand and
weathered bedrock unit, would be possible.

The recent Vangorda Creek flow and water quality survey indicates that loading to the creck is
occurring, but can mostly be explained by inputs from small surface water drainages below the Grum
Pit and seepage from Moose Pond. An increase in zinc load upstream of Moose Pond was identified,
but the source is uncertain. A high concentration, low flow source, such as a minor seepage from the
Vangorda Dump could cause the observed increase in load, but the presence of such a source has not
been identified.

For the Vangorda Creek component, recommendations are: monitoring wells P09-VC1 and VC2
should be added to the list of regular groundwater sampling locations; additional flow and water
quality surveys should be completed along Vangorda Creek to determine if the observed zinc load
increase is real and, if so, provide spatial guidance for identification of potential sources;
consideration should be given to further subsurface characterization of the basal sand and weathered
bedrock unit underneath the Vangorda mine access road and closer to the southwestern edge of the
pit to determine the elevations and characteristics of this potential pathway for Vangorda Pit water.

Grum Dump West — The objective of this component was groundwater characterization in the
vicinity of seep survey location SRK-GDI3, immediately down-gradient of the Grum Dump, which
in 2009 had sulphate concentrations of about 1,150 mg/L, zinc concentrations of about 0.1 mg/L and
flows ranging from about 6 L/min during the later summer dry season to greater than 100 L/min
during the spring. Three overburden drill holes were completed (P09-GW1 to GW3). Overburden
thickness ranged from less than 1m to about 3.5m, lithologies ranging from sand and gravel to silty
or clayey sand. At the time of drilling, significant water was encountered, but by August, when
hydraulic testing and sampling occurred, all monitoring wells were dry, suggesting seasonal
variation in water levels is greater than the depth of monitoring well screens, on the order of a few

metres.

A stream survey was conducted in October 2009 by Laberge to assess surface drainage from this
arca. Water was not observed until a distance of about 200m below the dumps (station G1). Water
quality at two stations showed elevated sulphate concentrations (~900 to 1,000 mg/L) and low zinc
concentrations (0.0015 to 0.03 mg/L); the higher concentration being found at a distance of about
400m down-gradient of the dumps (station G2).

While concentrations are relatively low and the catchment size for this area is relatively small,
results suggest seepage from the Grum Dump is the likely source of the loadings.

Recommendations for the Grum Dump west area are: monitoring wells P09-GW1 and GW3 should
be added to the list of regular groundwater sampling locations for the spring only: consideration
should be given to continuing flow and water quality monitoring at least at station G2 to provide
better information regarding potential effects of dump seepage on surface water drainages over time.

DMisde
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Upper North Fork of Rose Creek - The purpose of this component was preliminary
characterization of geology and groundwater conditions for use in engineering design for the
re-alignment of the NFRC into a lined channel. Three drill holes with monitoring well installations
were completed within the NFRC valley about 50m downstream of the confluence with the Faro
Creek diversion (P09-UN1 to UN3), where the stream valley narrows to a width of about 25m. The
NFRC valley alluvial materials have a depth of up to 12m closer to the valley centre, decreasing
towards the valley margins and are permeable with hydraulic conductivity as high as 1x10” m/s.
Shallow, discontinuous permafrost exists, but extents are uncertain. The NFRC is probably a gaining
stream in the area of the drill holes. At the outlet, the sides of the valley are characterized as
colluvial apron, heterogeneous colluvial deposits. Groundwater flow within the valley centre is
estimated to be on the order of 6 L/s under natural conditions. Groundwater quality showed
relatively low concentrations of sulphate and zinc, considered to be representative of background
levels for this area. The proposed cutoff wall for the re-alignment of the NFRC seems reasonable.

Recommendations for the upper NFRC area are: one or more of the monitoring wells in this area be
included in the regular groundwater sampling program, if additional background water quality is
considered necessary and if the wells are not frozen; engineering design for the cutoff wall at the
upper end of the NFRC channel re-alignment should take into account appropriate cutoff wall
techniques for high permeability materials and consider groundwater management during
construction.

DM/sde
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Introduction and Scope

This report presents results of the SRK Consulting (Canada) Inc, 2009 groundwater investigations at
various locations (Figure 1) on the Faro Mine Complex, near Faro, Yukon. These investigations
have been completed for the Yukon Government (YG) to provide groundwater information as part of
the overall mine closure planning process.

The scope of work for this program was developed by SRK, the Faro Mine Closure Management
Team (FMCM) and the Faro Technical Advisory Team (TAT). The scope included:

= Desktop studies to develop conceptual understandings of groundwater flow at the Grum Slot and
Little Creek Dam areas.

* A performance assessment for the S-wells seepage interception system (SIS).

= Completion of a drilling program for bedrock and overburden hydrogeologic understanding at
the following arcas:
~ Below the Cross Valley and Intermediate Dams (CVD and ID, respectively);
— Below the Emergency Tailings Area (ETA), near the mouth of the Faro Creek Canyon;
—  Along the toe of the western side of the Grum Dump West;
= Within the Grum Pit slot;
— Along Vangorda Creek, immediately downstream of the Haul Road and flume; and
— Along the toe of Little Creek Dam.

e Drilling and installation of a groundwater supply well for the Guardhouse and laboratory
facilities.

= Flow and water quality surveys along Vangorda Creek and surface water below the Grum Dump
West area.

» Data analysis, development or updates to hydrogeologic conceptual models and estimates of
flow and load for each area, presented in a final report.

During July, an investigation was added for groundwater conditions in the upper North Fork of Rose
Creek (NFRC) area, near the confluence with the Faro Creek diversion. This work involved
additional drilling and testing to provide information for input to engineering studies related to the
overall closure plan, specifically, the NFRC diversion.

The report is organized as follows: a brief background of information and justification for each area,
followed by a program description and methods section, summarizing what and how work was
completed, followed by results. Results are presented by area.

Results of the water well drilling and installation are presented in a separate report submitted to YG:
Faro Mine Complex, 2009 Guardhouse Water Supply Well Installation Report, SRK Consulting,
November 2009.

DWade
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2

Background

While groundwater at the Faro Mine Complex has been the subject of numerous investigations as
part of the mine closure planning, uncertainty still exists in certain areas in regards to existing
groundwater flows, distribution of hydraulic conductivity and current, or potential, load from dumps
and open pits. Each of the areas included in the 2009 groundwater investigation has been identified
in terms of such uncertainty and considered of sufficient significance to require further data
collection. The following summarizes background and justification for the studies included in this
report.

CVD/ID — As part of the overall closure plan, a SIS will eventually be installed in the area of the
CVD and ID. This SIS will likely be required to have very high capture efficiencies, thus the
potential for bypass through the bedrock system needs to be assessed and potentially included in
designs. All of the groundwater investigation that has currently been completed in this area has
focused on overburden. The need for an assessment of bedrock hydraulic parameters, water quality
and capture potential, has been recognized for the past few years.

A desktop review of bedrock structure and available hydrogeological information was completed by
SRK in 2008 (SRK, 2008a). Recommendations for bedrock drill holes were presented. Multiple
discussions were completed with the TAT and Faro Independent Peer Review Panel (IPRP) in 2006
to 2008 in regards to bedrock investigations. Bedrock drilling and hydraulic testing were
recommended, but were deferred until the location of a SIS was more certain.

For the 2009 program, it was decided that initial bedrock drilling be completed, despite a final
location for the SIS not being determined, to provide initial bedrock information for conceptual
design purposes and baseline bedrock water quality.

ETA - Groundwater quality review and investigations in 2004 and 2005 concluded that the tailings
in the ETA were, or had the potential to, add significant dissolved metal load to the Rose Creek
Valley aquifer (SRK, 2006). In 2007, Deloitte &Touche, as Interim Receiver, installed a preliminary
SIS below the ETA and mine access road, to intercept water and pump it back to the Faro Pit. This
SIS operated during warm months only and, during operation, uncertainty existed in regards to how
much water was bypassing the system through bedrock and whether or not it must be included in
future interception design.

Additional investigation of bedrock water quality and hydraulic parameters was determined to be
necessary. This information would be combined with surface water flow survey data to assess this
need.

S-wells — In the winter of 2009, a SIS was installed in the S-wells area to intercept groundwater in
the Shallow Aquifer, considered to be a significant percentage of waste dump seepage reporting to
the NFRC, leading to a triggering of the Adaptive Management Plan (AMP) (SRK, 2009b; GLL,

2008). While quantitative performance of the SIS was not yet available, during discussions of the

DMisde
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SIS in the summer of 2009, it was concluded that additional monitoring wells were required down-
gradient of the SIS to properly assess and track SIS efficiency.

Grum Slot — In 2003, Gartner Lee Limited (GLL) completed a study of management altematives for
the Grum Pit, including development of a filling curve, time to fill and a recommended maximum pit
water elevation (GLL, 2003). The maximum elevation that was recommended for the pit assumed
that the overburden — bedrock contact would be permeable and, hence, allowing the pit water level to
rise above this elevation could lead to leakage from the pit to the environment. The TAT
recommended that the permeability of the contact zone be assessed to provide better understanding
of the risk of leakage due to a high pit water level.

Little Creek Dam — Little Creek Dam is located immediately up-gradient of Vangorda Creek.
Water impounded behind the dam has poor water quality, due, at least in part, to the controlled
capture of seepage from the Vangorda Waste Rock Dump. No information has been available to
assess seepage from Little Creek Dam and the consequent effects on Vangorda Creek water quality.
The TAT recommended that an investigation be completed to assess hydrogeologic conditions and
groundwater quality below Little Creek Dam.

Vangorda Pit Bedrock Seepage to Vangorda Creek — The potential for leakage from the
Vangorda Pit to Vangorda Creek via bedrock pathways was identified by the TAT as a risk during
planning for previous site investigations, but investigations were deferred due to inabilitics of
drilling equipment on previous years to accomplish the required task. The drilling equipment used
tor the 2009 investigation was selected to accomplish investigation of bedrock hydraulic
conductivity and potential for scepage from Vangorda Pit to Vangorda Creek. As part of this
investigation, a flow and water quality survey along Vangorda Creek was also recommended, to
provide additional information on the location of potential loading sources.

Grum Dump West — Numerous drainages exist to the northwest of the Grum Dump for which no
information exists on surface water or groundwater quantities or quality. Based on the results of a
2009 water quality review, the TAT recommended that a targeted investigation be conducted to
assess seepage from the Grum Dump in this area, including a flow and water quality survey of
surface water drainages (TAT, 2009).

Upper North Fork of Rose Creek — As part of the closure plan, at least part of the NFRC is to be
re-aligned into a raised channel to isolate it from impacted groundwater. Engineering works at the
upstream end of this channel will be required to divert both surface water and, at least, shallow
groundwater into the channel. No information is currently available for the design of said
structure(s). The TAT recommended that an initial field investigation be completed to provide
information for design purposes.

Figure 1 shows the areas covered as part of the 2009 groundwater investigation.

DM/sdo
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3
3.1

3.2

3.2.1

Program Description and Methodology
Desktop Studies

As part of the planning process for certain areas, desktop studies were completed by SRK using
existing information. The following summarizes the method and objectives of these studies:

Grum Slot — The objective of this study was focused on updating the hydrogeological conceptual
model for the area, with a particular emphasis placed on the potential for groundwater flow along the
overburden — bedrock contact within the Grum slot itself. The study focused primarily on a review
of existing reports and studies, specifically, engineering hydrogeology studies completed by Piteau
Associates during mining of the Grum Pit and GLL studies. Results are summarised in

Section 4.4.1.

Little Creek Dam — The objective of this study was a review of available geology and
hydrogeological data to assess the potential for load emanating from seepage below the Little Creck
Dam. Results are summarised in Section 4.5.1.

Field Program

The 2009 groundwater field program included drilling and monitoring well installation, hydraulic
testing, sampling for groundwater quality and two stream surveys. The drilling, testing and sampling
component occurred from approximately June 14 to August 28, 2009. Drilling and testing were
overseen by multiple SRK staff: John Kurylo, Michelle Murphy, Melissa Pitz and Dan Mackie.

Well development, hydraulic testing and initial sampling were completed by SRK, namely Melissa
Pitz, Mark Storey and Chris Doughty. Stream surveys were conducted by Laberge on

October 1, 2009.

There were two significant variances from the originally proposed work. As previously mentioned,
drill holes were added near the confluence of the Faro Creek Diversion and the NFRC to provide
information for design of the NRFC diversion. The second variation was the inability to complete
the two drill holes planned along the toe of the ID, despite multiple attempts. Details on this work
are provided in Section 4.1.1, the CVD/ID component.

Drilling and Monitoring Well Installations

Drilling was conducted by Geotech Drilling of Prince George, BC using a track-mounted Fraste
MDXL with air-rotary and diamond drilling capability. Overburden was drilled using 10 cm
(4-inch) or 15 em (6-inch) ODEX air-rotary methods. Bedrock was drilled using HQ diamond
drilling with triple tube core recovery. When necessary, diamond drilling used an environmentally
safe polymer drilling mud. Air-rotary drilling used no additives; water was occasionally used to
assist in clearing cuttings from bit. Two Marooka tracked support vehicles carried equipment and
compressors. SRK provided all drilling supervision and logging.

DOiede
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Monitoring wells were installed in two ways:

= Overburden monitoring wells were completed through ODEX casing with flush-threaded, 5 cm
(2-inch) solid and 0.010 slot schedule 40 PVC. Filter sand was used around screen zones and
bentonite chips, pellets or grout used for surface seals.

# Bedrock monitoring wells were completed in HQ drill holes, also with flush-threaded, 5 cm
(2-inch) solid and 0.010 slot schedule 40 PVC. Filter sand was not placed around screen zones.
Bentonite packers and foam bridges were installed on the PVC above the screen zone. After
waiting at least 2 hours for packers to hydrate, the annular space, in both bedrock and the
overburden was grouted to surface using a tremmie line.

At ground surface, steel protective casings were installed and cemented over monitoring well PVC
stickups. Well IDs were either written on the top of each protective casing with indelible ink or
inscribed on metal tags attached to the monitoring well.

Drill hole logs are included in Appendix A.

3.2.2 Hydraulic Testing Methods and Data Analysis

Hydraulic testing was completed in all drill holes, with the exception of the monitoring wells in the
S-wells areas. Testing of the monitoring wells in S-wells area was not considered a high priority as
hydraulic properties could be inferred through monitoring during operation of the S-wells SIS.

Multiple methods were used for hydraulic testing, depending on site-specific conditions and when
the testing occurred, either during drilling or following monitoring well installation. Testing and
data analysis methods are summarized below.

Packer Injection Tests

Packer injection tests were completed in all bedrock diamond drill holes using a pneumatic packer
assembly. In general, packer injection tests were completed roughly every five meters in bedrock
drill holes. When drilling of a specific interval was completed, clean water was pumped through the
drill rods to clean cuttings from the drill hole. Once water became clear, drill rods were pulled back
an appropriate length, packers installed and inflated using nitrogen, and pressure injection tests
completed. The possibility that drilling mud (i.e. polymer-based drilling additive) remained in
fractures during testing cannot be ruled out, thus hydraulic conductivity values may in fact be higher
than measured.

Packer testing followed SRK standard operating procedures. Test pressures were estimated prior to
initiation based on depth in bedrock. Water was injected at multiple increasing pressure steps,
followed by decreasing pressure steps of similar value. Pressure and flow were monitored using a
dedicated testing apparatus. Pressure was monitored on liquid-filled gauges and flow measured on a
flow meter with increments of 0.1 litre. Pressure was checked by comparison with the drill rig
pressure gauge. The flow meter was checked multiple times using the bucket and stopwatch method.

Disde 2008FaroMincomplexGroundwator_Reporl_1C¥001.034_OM_20100302_FNL dock February 2010
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Test data was entered by field staff into a spreadsheet immediately following each test. Data quality
was checked and interpretations on data validity or anomalies identified on the spreadsheets. If
questions arose about test validity, the test was repeated.

Data was analyzed using the Thiem method (Thiem, 1906).

Airlift Tests

Airlift testing was considered in relatively high hydraulic conductivity zones for both bedrock and
selected overburden drill holes. In bedrock drill holes, if packer injection testing indicated a
relatively permeable zone, identified by high injection flows, an airlift test was considered.
Similarly, in overburden drill holes, if immediate sampling for water quality analyses was desirable,
an airlift test was conducted.

In bedrock drill holes, airlift tests occurred over the same packer-isolated zone as used for packer
injection testing. With the packers inflated and sealing off the test zone, an educator line (air line)
was lowered down through the ODEX casing, an airlifting wellcap installed and water airlifted, or
pumped, from the zone using the compressors. Airlifted water was directed to tanks of known
volume and the flow rate calculated. If the objective was collection of a water quality sample, the
sample was collected from the discharge line after a sufficient volume had been airlifted from the
test zone. Following airlifting, recovery of water level was recorded, essentially providing a
pumping recovery test.

The same general procedure was used for airlift testing in overburden drill holes, except that the test
zone was not isolated using the pneumatic packers. Water was airlifted directly out of the ODEX
casing, such that the test zone was essentially the materials at the end of the drill hole.

Airlift test data was analyzed using pumping test recovery methods in the computer package
AQTESOLV. Typically, the Theis recovery analytical method (Theis, 1935) was used to determine
hydraulic parameters.

Slug Tests

Slug tests were conducted after well development was complete. A static water level reading was
first taken, and a Solinst Levelogger with a direct read cable lowered into the well to measure head
during testing. A solid slug made of PVC was quickly introduced into the well, causing a sudden
rise in head. Levelogger readings were monitored until head had fallen to the static level. The slug
was then quickly removed from the well, causing a sudden fall in head, and readings were monitored
until the head had risen to the static level, or approximately 95% recovery. This procedure was
repeated several times using two different sizes of slug. The number of repetitions depended on the
quality of the data collected, and the recovery time of the well.

OhVade
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3.2.3

A direct-read cable was not available for the testing of the ETA and upper NFRC (UN) wells, so the
Levelogger was simply started and then lowered down the well, and retrieved at the end of testing.
Recovery between each test was assessed using a water level tape.

Isolated variances to these methods are discussed in the results section for each area.

Raw data from the tests was prepared for input into AQTESOLYV. Normalised recovery data from
each test were superimposed in order to assess the consistency of the tests. Some data sets were
adjusted using the translation method (Butler, 1998) in order to remove noise during the test
initiation. All wells were assumed to be fully penetrating, and the thickness of the aquifer (b) was
assumed to be equal to the vertical length of the screen (L). For those wells not installed vertically,
the appropriate corrections were applied to determine the effective vertical height and horizontal
diameter of the well and screen. It was assumed that there was no well skin. AQTESOLV applied a
correction for the effective well casing radius based on the expected value of HO (initial
displacement) for the slug that was used (Butler, 1998). Expected values of HO were calculated
based on dimensions of the slugs used.

Multiple analytical methods were used for each slug test analysis. All of the analytical models used
assume that the well is installed in a confined aquifer. For each slug test, first the Cooper et al.
method was applied, and a type curve manually fitted to the data. Secondly, the KGS method was
applied, and a type curve again manually fitted to the data. The storativity value was assumed to be
1x107, unless it was possible to achieve a good curve match using a higher value. In all cases,
consistent storativity values were used for all tests.

Isolated variances to these methods are discussed in the results section for each area.
Hydraulic testing results are summarized in Appendix B.

Well Development and Sampling for Water Quality

Well development and sampling were completed at least one day after installation of monitoring
wells to provide time for annular seals to set. Monitoring wells were developed by pumping at least
three well volumes using either a Waterra Hydrolift pump, or by hand. Well development and
sampling were completed by Mark Storey and Chris Doughty of SRK.

During well development, field parameters were collected regularly to assess sufficiency of
development. Field parameters included electrical conductivity (EC), pH and oxidation-reduction
potential (ORP). The ORP values recorded are considered uncertain due to exposure to the
atmosphere and should be used with caution. Observations of water clarity were also collected as a
general sense of well development. At multiple locations, despite significant development, water did
not become clear.

During development, once field parameters stabilized and a minimum of three well volumes had
been removed, samples were collected for water quality analyses. Water samples were collected in

OMisds
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dedicated, laboratory-supplied bottles. All bottles were triple rinsed with sample water. Samples for
dissolved metals were field-filtered using a 0.45 nm filter and a nitric acid stabilizer added. Bottles
were stored in the site lab refrigerator prior to shipping to Maxxam Analytics.

Groundwater quality laboratory results are included in Appendix C.

Stream Survey Methods and Data Analysis

Two surface water surveys were conducted by Laberge Environmental under direction from SRK,
along ephemeral streams below the Grum Dump West and along Vangorda Creek. For both, flows
were measured at multiple locations using standard flow measurement techniques and samples of
surface water collected for water quality analyses. The Laberge report on these surveys is included
in Appendix E.

Flows and water quality data were used to calculate load and changes in load along the surveyed
reaches.

Results

Cross Valley and Intermediate Dams
Drilll Holes, Completions and Hydraulic Testing

Five bedrock drill holes were planned for the CVD and 1D areas, three below the toe of the CVD and
two below the toe of the ID. The objective of all drill holes was bedrock hydraulic testing and
bedrock water quality sampling, with completion of monitoring wells within competent bedrock
below the weathered zone, if identified. Overburden at all drill holes was completed with 4-inch
ODEX methods. Bedrock was drilled HQ triple-tube.

Three of the planned five drill holes were completed (P09-C1, C2 and C3), along the toe of the CVD,
though only two as initially planned. All holes are inclined, C1 and C2 oriented towards the north
and C3 oriented towards the south. A bedrock monitoring well could not be installed in P09-C3. At
C3, depth to bedrock was found to be significantly greater than assumed during planning (drilled
depth of 58 m vs. initial estimate of 45 m). The ODEX drilling rate through the sandy overburden
was very slow and caused rapid wear on the casing shoe and down-hole hammer, extending the time
to complete this hole by numerous days. Ultimately, the ODEX casing could not reach bedrock.

The drilling method had to be changed to diamond drilling and, subsequently, the hole did reach the
planned total depth. The consequence of switching to diamond drilling prior to reaching bedrock
was that a monitoring well could not be installed with available materials: materials to construct a
monitoring well through the diamond drill rods were not available, which was required as the ODEX
casing extended only partially through the overburden. Removing the diamond drill rods would have
led to collapse of the borehole above the overburden — bedrock interface. In the end, a monitoring
well was installed within the deep overburden, approximately 3 m (10 ft) above the bedrock
interface.

DOisda
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Both of the ID locations (P09-ID1 and ID2) were attempted multiple times but drilling was
unsuccessful due to flowing sand conditions. Both 4-inch and 6-inch ODEX drilling were attempted,
but after more than seven days had been expended at different collar locations, discussions between

Geotech and SRK concluded that the likelihood of success were very low with the available
equipment. After discussion with YG, drilling in this area was abandoned.

Drill hole locations are shown on Figure 2. Details on drill hole completions and are summarized in
Table 1. Hydraulic testing results are summarized in Table 2.

Table 1: CVD and ID Drill Hole and Completion Information

Drill Northing | Easting | Stick-Up | Inclination | Drill Hole | MW Depth | Stick- Screen Depth to Date of

Hole ID Elevation | (degrees) Depth to Bottom | Up (m) Depth water (m depth to
(masl) (mbgs) (mbgs) (mbgs) balow water
TOC)

P02-C1 6914314 580170 1017.36 70 60.4 34.0 0.85 32.6t0 34.0 0.36 8-Aug-09
PO9-C2 6914228 580119 1016.53 70 749 59.3 0.75* |535t059.3 ~=1.0* 8-Aug-09
P03-C3 6914143 580078 1019.685 70 B7.4 48.7 0.77 |458t048.7 1.47 8-Aug-09

POg- : No monitoring well - grouted to

D1** 6914108 5806486 n/a 70 405 Sutaca N/A N/A

POS- No monitoring well - grouted to

02" 6013888 580476 n/a 70 274 Siiaric N/A N/A

*Artasian conditions; with stick-up extension, estimated at about 1m above ground.
**Drill hale not completed or surveyed, Location information from hand-held GPS only.

Mbgs = metres below ground surface.

DMWade
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Table 2: CVD Drill Hole Hydraulic Testing Results

Hydraulic

Drill Test Zone | Test Type Test Zone Tast Comments
Hole ID Lithology (m.b.g.s - Date Conductlvity
vertical depth) (mis)
BR Packer 26 to 30.4 24-Jul-09 5x10-7
BR Packer 304 to 347 24-Jul-03 2x10-5
BR Packar 34.7t0 39 24-Jul-09 3x10-6
BR Packer 3910432 | 25Jul-09 2x10-7
BR Packar 43.2t047.5 25-Jul-09 5x10-7 B
BR Packer 49? to 51.9 25-Jul-09 1x10-6
POSCl IR Packer 46110519 | 25-Jul-09 1x10-6
BR Packer 51.9to 56.1 26-Jul-09 2x10-6
BR Packer 56110604 | 26-Jul-09 1x10-6
BR Slug 3:"(,56 c:g:r';‘u 8-Aug-09 2x10-4 (BEJ) | BEJ = Best engineering judgement
Average horizontal K 3x10-6 (packer data only)
BR Packer 43.21t046.2 18-Jul-09 8x10-8
BR Packer 46.2 1o 50.6 19-Jul-08 4x10-8
BR Packer 5060549 | 19-Jul-09 4x10-8
BR Packer 50.6 to 59.1 20-Jul-09 1x10-7
BR Packer 54.91o0 59.1 20-Jul-08 2x10-7
poaca |BR Packer 59.1 10 63.4 20-4u-09 2x10-8
BR Packer 63.4to 67.8 20-Jul-09 6x10-8
BR Packer 66.2to 721 21-Jul-08 2x10-8
BR Packer 7210749 22-Jul-08 2x10-8
BR . o 5?55‘::2 Esrg.a 8-Aug-09 6x10-7 (BEJ) | Pumped with Hydrolift
Average harizontal K 6x10-8 {packer data only)
BR Packer 58.2to 67.3 26-Jun-09 2x10-7
BR Packer 67310716 27-Jun-09 6x10-7
BR Packer 74410804 28-Jun-09 _9x1 D-9
BR Packer 80.2 to 87 29-Jun-09 4x10-4 'ﬁf;::r’;'fdaﬁ'ﬂ;:ﬁ‘;’ r':‘g?ﬁ'(“”
P23 Moderate confidence. Poor fit to
BR Airif 80210874 | 29-Jun-03 Bl | e Deenione of
about 20+ m.
o8 Slug 4?;33;2 :,?)7 8-Aug-09 3x10-4 (BEJ) | Osclllatory response
Average horizontal K 7x10-7 (packer and airlift BR data only)

Figure 3 is a cross section for the Cross Valley Dam drill hole locations. A cross-section below the
Intermediate Dam is not presented as drilling in this area did not reach bedrock and did not provide
any data beyond that previously available. Observations and conclusions from drilling and hydraulic
testing for P09-C1, 2 and 3 are summarized below. Information for the Intermediate Dam drill holes

follows.
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Bedrock Characteristics

Phyllite or schist was the predominant lithology intersected by the drill holes. Geologic maps
(Pigage, 2004) indicate a NW-SE trending lithologic contact extending approximately between
the locations of P09-C1 and P09-C2, from gabbro on the south to phyllite on the north, but all
rock types essentially looked the same. Rock characterized as gabbro may have been intersected
at depth in P09-C3, but the change in lithology was subtle. Unless noted, all rock is considered
phyllite.

Depth to bedrock increases from north to south. At P09-C1, vertical depth to bedrock was about
25metres, about 44.5m at C2 and about 56m at C3.

All bedrock was highly foliated, with a very significant percentage of core breaks occurring on
or parallel to foliation.

Core recovery from the phyllite was often less than 100% for no apparent reason. The rock was
highly friable and weak, suggesting that some percentage of the lost core could have been
washed during drilling. Return water was very turbid. This has been observed at drill holes in
other areas of the site intersecting similar lithology.

Rock quality designation (RQD) was typically greater than 75% and often greater than 90%.
Low RQD was typically related to rubble zones that could not be considered drilling induced
(ie. mechanical breaks) with high certainty. However, considering the highly friable and weak
strength nature of the phyllite lithology, many if not most of these rubble zones were likely
drilling-induced.

Weathered bedrock, as characterized by lower than average RQD, presence of oxidation
products on fractures, or indications of bedrock decomposition, were not identified in significant
thickness in any of the drill holes. In P09-C1, a Im weathered zone was interpreted below the
overburden — bedrock interface. In P09-C2 and C3, the only discernable difference between
rock below the interface and deeper bedrock was a tendency for an increasing number of breaks
along foliation surfaces. Even this relationship is uncertain.

At P09-C3, there was no significant change in fracture frequency from the phyllite to the gabbro
sections.

Following monitoring well construction at P09-C2, water flowed from the top of the stick-up.
After addition of an additional stick-up, the static water level was about 1 m above ground
surface. The monitoring well is screened over an interval approximately 7 to 10 m below the
overburden-bedrock interface.

Hydraulic Characteristics

Packer testing was completed at approximately 5m intervals in all three drill holes (P09-C1, 2
and 3).

At P09-C1, hydraulic conductivity ranged from 2x107 to 2x107 m/s, with a geometric mean of
1x10° m/s for nine tests. One test was greater than the mean and four tests were less than mean.
The highest value (2x10™ m/s) was for a zone approximately 3 to 8 m below the overburden-
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bedrock interface. This zone corresponds to rock with high RQD and total core recovery (TCR).
No features of specific interest were identified. The depth-weighted average hydraulic
conductivity from packer tests is 3x10™ m/s.

Slug testing of the P09-C1 monitoring well, which was screened over the high hydraulic
conductivity (K) packer test zone, resulted in a best engineering judgement (BEJ) K value of
2x10™ m/s. The screen length is approximately two meters shorter than the packer testing zone
and may indicate the highly permeable nature of individual fractures.

At P09-C2, hydraulic conductivity ranged from 1x107 to 2x10™® m/s, with a geometric mean of
5x10™ m/s for nine tests. Four tests were greater than the mean and five tests were less than the
mean. The highest value (2x 107 m/s) was for a zone approximately 12 to 16 m below the
overburden-bedrock interface. This zone included about 0.4m of rubble zone, some of which
was interpreted as drilling-induced. Veining was relatively frequent and, on average, two joints
were identified per three metre core run. The depth-weighted average hydraulic conductivity
from packer tests is 6x10™ m/s,

Development recovery testing of the P09-C2 monitoring well, which was screened over the high
K packer test zone, resulted in a BEJ hydraulic conductivity of 6x107 m/s. The screen length is
approximately equivalent to the packer testing zone.

At P09-C3, hydraulic conductivity ranged from 2x107 to 9x10” m/s, with a geometric mean of
9x10™® m/s for three successful tests. A fourth test, from 85 to 93 m drilled depth and within the
gabbro lithology, had a packer testing result of approximately 4x10™ m/s, but is only considered
indicative due to low 'Ln]’f:(:tinn pressure combined with sufficiently high flow rates to incur high
friction losses. An airlift test was completed over this zone for 210 minutes at an average
“pumping rate” of 0.5 L/s. Drawdown at the end of the test was greater than 20m. The
hydraulic conductivity from the airlift test was 2x 10 m/s. This zone was characterized by
foliation fractures but no joints were identified. Core recovery was good with relatively long
sections of intact core. The depth-weighted average hydraulic conductivity from packer and
airlift tests is 7x107 m/s.

The monitoring well at P09-C3 was completed in fine sand above the overburden-bedrock
interface due to drilling and installation limitations. Slug testing of the monitoring well in a
hydraulic conductivity of 3x10™ m/s for these materials.

High hydraulic conductivity zones in P09-C1 appear to be limited in extent but results suggest
the presence of discrete high K fractures in, at least, relatively shallow bedrock to depths of
approximately 8 m below the overburden-bedrock interface.

The bulk hydraulic conductivity in P09-C2 appears to be relatively low compared to P09-CI1,
with the only relatively high permeability zone occurring approximately 12 to 16 m below the
overburden-bedrock interface.

At P09-C3, there is more variation in hydraulic conducitivity than at the other two locations.
The highest value occurs at depth within the apparent gabbro lithology, but the hydraulic
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conducitivity was greater than 1x107 m/s to depths of approximately 15 m below the
overburden-bedrock interface, within phyllite.

Intermediate Dam Drill Holes

Multiple attempts were made to complete drill holes P09-ID1 and ID2. ODEX drilling, using both
4-inch and 6-inch setups, was confounded by flowing sands at relatively shallow depths.

s Two attempts were made for P09-ID1. ODEX drilling reached a maximum depth of 40 m at two

different collar locations. The drill holes were grouted to surface upon termination.

e« Two attempts were made for P09-ID2. ODEX drilling reached a maximum depth of 27 m at two

different collar locations. The drill holes were grouted to surface upon termination.

4.1.2 Water Quality
Samples were collected from each of the three CVD locations for water quality analyses, both during
drilling and following installation in August 2009 and, P09-C3 a second time in November 2009.
P09-C1 and —C2 could not be sampled in November as they were frozen. For P09-C1 and C2,
samples were collected from the monitoring wells sereened in bedrock. For P09-C3, samples were
collected from the monitoring well completed in overburden, just above the overburden-bedrock
interface, but also from deep, permeable bedrock. The deeper bedrock sample was collected at the
end of an airlift test conducted during drilling. A summary of water quality results are presented in
Table 3.
Table 3: CVD Groundwater Quality
Well ID Sample Depth Sample n Acid Alk Cond pH sS04 Mg Zn Ca
(m drlllad From (total)
depth) _ (pH
(mg/L) | (mgiL) | (uS/cm) urlzls) (mg/L) | (mag/l) | (mg/L) | (malL)
P09-C1 32610 34.0 Badrock MW | 2 | 138 380 2400 7.8 1150 | 908 | 0016 | 425
pog-Cc2 5351059.3 Bedrock MW | 1 203 1500 2520 7.6 28 ar.7 0.008 207
P09-C3 | 45810487 | Ne™UeN | 5 | 59 | 420 | o0t 76 o7 | 387 | 0003 | 106
P09-C3 85to 93 - airlift | Bedrock 1 na 2000 3100 7.9 11 1490 | 0176 | 386

n = number of samples; mw = monitoring well

Groundwater quality varies across the valley and between the bedrock and overburden

All samples

show circum-neutral pH but concentrations and bedrock appears to have high electrical conductivity
relative to the one overburden location.

P09-C1 has elevated concentrations of sulphate, magnesium and zinc, similar to those reported for
overburden at PO1-11 and P05-02 in the 2008 groundwater quality review (RGC, 2009), both of
which are located on the north side of the valley in close proximity to P09-C1. P09-CI1 water quality
indicates that groundwater is impacted by contaminated waters at a depth of at least 10m below the
overburden — bedrock interface along the north side of the valley.
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P09-C2 water has a relatively high electrical conductivity but sulphate and zinc concentrations are
much lower than at P09-C1. Concentrations at P09-C2 are of similar or lower value to some
overburden monitoring wells located on the southern side of the valley (e.g., P01-02), with the
exception of magnesium, which has a concentration more similar to P09-C1. P03-09, a multi-level
overburden monitoring well just to the south of P09-C2 has shown increasing sulphate
concentrations, with significantly greater concentrations in all monitoring zones than observed at
P09-C2. P09-C2 has elevated sodium compared to other wells (305 mg/L at -C2 vs. <100 mg/L at
-Cl1 or —C2) and higher bicarbonate (similar range of values to total alkalinity). P09-C2 waters could
represent process water coming from the tailings that is not showing high sulphate, possibly because
little oxidation occurred during milling. These observations could indicate that displaced process
water, characterized by elevated sodium and bicarbonate concentrations, is reporting to P09-C2 now.
Sulphate is low at this time because little oxidation occurred during milling, and so process water
would have low sulphate concentration. This may indicate a pathway connecting to the tailings but
that the sulphate plume has not yet arrived.

P09-C3 bedrock water from the well screened over a depth of 85 to 93 mbgs shows very low
sulphate concentrations but elevated concentrations of zinc and magnesium. In fact, the zinc and
magnesium concentration are greater than any of the results presented for this area in the 2008
groundwater quality review. While confidence in water quality for the deeper bedrock is limited due
to the inability to complete a monitoring well in the deeper bedrock and collect additional data,
comparison with water quality from overburden immediately above bedrock at P09-C3 indicates
sufficient difference to rule out the possibility of contamination from the overburden aquifer.
Sulphate in the deep overburden is about nine times that of the deep bedrock and zinc concentration
in the overburden is about .2.5 orders of magnitude /ower than decp bedrock. Magnesium
coneentration is almost four times higher in deep bedrock than overburden. The possibility that
these waters represent an upgradient high sulphate, high zinc source affected by varying dilution or
solubility controls cannot be ruled out.

Hydrogeologic Conceptual Model

Existing hydrogeologic conceptual models have focused on overburden stratigraphy, with no real
detail for bedrock. The only changes to the overburden conceptual model is the increase in depth to
the overburden — bedrock contact at P09-C3 and the absence of the till unit overlying bedrock.
Bedrock drilling and hydraulic conductivity data indicates that:

e The weathered bedrock zone is thin or cannot be differentiated from competent bedrock.

= Bedrock hydraulic conductivity does not decrease with increasing depth.

= Air-lift testing at depth in P09-C3 indicates that relatively high hydraulic conductivity bedrock
can be present at significant depths below the overburden — bedrock contact.

e Hydraulic conductivities could not be correlated with specific features in drill core.
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4.1.4

e Hydraulic conductivity is generally higher on the northern and southern sides of the valley than
in the middle.

Available water level data for autumn 2009 indicate that a small upwards gradient from bedrock to
overburden is present, at least at the north side of the valley. This may be a function of the high
hydraulic head within the Cross Valley and Intermediate ponds.

Data suggests that bedrock should be considered as a separate hydrogeologic unit. Hydraulic testing
data suggest that the bedrock could be subdivided into three hydrogeologic units, the separations
assumed to be halfway between each of the drill holes and extending approximately to the valley
sides. Each unit can be assumed to have a thickness of 30m,

Two hydrostratigraphic units can be assumed for the CVD area, with bedrock including the three
sub-units:

1. Overburden: ~240m wide, 25 to 50m thick. Average transmissivity from 2005 pumping tests =
1,495 m*/d (RGC, 2006). The overburden unit incorporates all lithologies. Increase in
thickness at P09-C3 is not considered to represent a significant change to flows.

2. Bedrock:
a. North Bedrock — 170m wide x 30m deep with K = 3x10™ m/s
b. Central Bedrock - 95m wide x 30m deep with K = 6x10 m/s
c. South Bedrock - 140m wide x 30m deep with K = 7x107 m/s

Flow and Load Estimates

Table 4 presents flow and load estimates for the hydrostratigraphic units at the CVD. Overburden is
assumed the same as reported in RGC, 2006. Flow is assumed to be horizontal, in a down valley
direction. The gradient is assumed to be the same as that used for the RGC estimates.

Table 4: CVD Groundwater Flow and Load Estimates

Unit or Location Area (m‘) | K (m/s) Gradlent | Flux (lIls) | S04 Conc. | Zn Conc. | S04 Load | Zn Load
(malL) (mg/L) (tonnelyr) | (tonnelyr)
Ovarburden 240m wide with T=1,495 m?/d 96.0 Assumed from RGC 1840 0.03
North Bedrock 5100 3.00E-08 0.016 0.24 1150 0.018 9 0.0001
Central Bedrock 2850 6.00E-08 0.016 0.003 28 0.008 0.002 0.000001
South Bedrock 4200 7.00E-07 0.016 0.05 11 0.176 0.02 0.0003

The flow and load estimates in Table 4 are considered conservative for the upper 30m of bedrock.
Hydraulic gradients may be upwards from bedrock to overburden, thus actual horizontal flows less
than presented here.
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4.1.5

4.2
421

In general, bedrock and sulphate and zinc loads are minimal when compared to overburden. The
lowest loads are within the central area and highest in the south. Zinc load in the southern bedrock
area is about three times that in the north area. It is currently unclear if the measured zinc
concentration in the deeper south bedrock is evenly distributed through this area or indicative of
impacts from contaminated waters. There have been no other observations of concentrations at this
magnitude anywhere near or below the CVD.

RGC is currently completing a review of 2009 water quality data, including stable isotopes for
certain areas. Interpretation of the source or cause of the observed concentrations within the deep
bedrock at P09-C3 should be reviewed once the water quality study is completed.

Considerations for Closure Engineering

Results of the 2009 groundwater program indicate the following considerations for closure
engineering:

= Bedrock data is only available for the toe of the CVD. Additional information will be required if
the planned Rose Creek Valley SIS is not located in this area.

e Depth to bedrock is variable and can be significant. Methods for cutoff wall construction will
have to take this into account, if that option is required.

= Load is travelling within bedrock, could be significant, and must be considered for final closure.

s Relatively high zinc concentrations within deep bedrock at P09-C3 require further interpretation.
Bedrock water quality and the hydrogeologic conceptual model should be re-visited upon
completion of the 2009 groundwater quality review. If the high zinc concentrations cannot be
considered to represent high background levels, further investigation in this area will be
required.

= Additional pumping tests should be completed below the CVD to determine if bedrock
groundwater can be captured or controlled by pumping from the overburden unit. The bedrock
monitoring wells should be used as part of these tests.

ETA
Drill Holes, Completions and Hydraulic Testing

Three drill holes were completed in the ETA area, at the mouth of Faro Creek canyon. Original
planning called for two drill holes, one to characterize bedrock (P09-ETA1) and one for the
overburden — bedrock contact (P09-ETA2). A third drill hole was completed on the southwest side
of the canyon for further information regarding depth to bedrock (P09-ETA3). The overall objective
of these drill holes was to improve characterization of the potential for bypass of the ETA interim
seepage interception system.

Drill hole locations are shown on Figure 4. Drill hole location and completion details are
summarized in Table 5. Hydraulic testing is summarized in Table 6.
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Table 5: ETA Drill Hole and Completion Information
Drill Hole | Morthing Easting Stick-Up Inclination | Drill Hole MW Stick- | Screen | Depthto Date of
ID Elevation | (degrees) Depth | Depth to Up Depth water depth to
(masl) {mbgs) Bottom | (mags)| (mbgs) {m from water
(mbags) TOG)
PDS-ETA1 | 6913635 582807 1074.66 40.4 29.8 0.93 23535;0 6.99 24-Aug-08
16.15 to =
P0S-ETA2 | 6913833 582807 1074.46 19.8 17.7 0.7 17.7 10.22 28-Aug-08
POS-ETA3 | 6913615* 582832 1073.74* 46 N/A N/A N/A N/A N/A
* Ground elevation estimated from handheld GFS as hole was not surveyed.
Table 6: ETA Hydraulic Testing Results
Drill Hole | TestZone | TestType | TestZone (m Test Date Hydraulic Comments
ID Lithology drilled depth) Conductivity
(mis)
BR Packer 23.6tc24.8 14-Aug-09 <1x10-8 Little flow at all prassura_s_
BR Packer 23610278 14-Aug-09 =1x10-8 Little flow at all pressures
POS-ETAT BR Packer 27810324 14-Aug-09 7x10-8
BR Packer 32410 37.0 15-Aug-08 =1x10-8 Little flow at all pressures
BR Packer 37.0to 431 15-Aug-09 <1x10-8 Little flow at all pressures
28.65t0 31.7 - Test abandoned due to slow racovery
BR Slug (501'_&&:12 28-Aug-09 N/A from removal of Waterra tubing
} 16.15t017.7 ;
PD9-ETA2 OB Slug (Screen) 28-Aug-09 2x10-3 (BEJ) Oscillatory
PO9-ETA3 NIA N/A N/A NIA NIA No well installed

Figures 5a and 5b are cross sections through the ETA drill holes. Observations and conclusions from
drilling and hydraulic testing for PO9-ETAL, 2 and 3 include:

Tailings Thickness

P09-ETAI and 2 drilled through tailings to their respective targets, bedrock and overburden.

Tailings were encountered to vertical depths of approximately 16 to 18 m.

Overburden Characteristics

P09-ETA2 was drilled vertically with air-rotary methods to install a monitoring well in
permeable materials at the overburden — bedrock interface.

Tailings were identified to a depth of 16 m and bedrock was intersected at 16.8 m.

Overburden materials were silty to clayey sand and gravel. Thickness was about 1m.

The monitoring well was installed within the overburden materials and underlying shallow

bedrock.

Bedrock Characteristics

P09-ETA1 was drilled to a total drilled depth of 43 m (~40 m vertical depth) for bedrock
characterization.
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Bedrock was intersected at a drilled depth of 19.3 m (18 m vertical depth).

Highly foliated phyllite lithology with zones of quartz-calcite veining was encountered for the
entire bedrock drill length.

Bedrock RQD was greater than 95% for the entire drilled length. The majority of core breaks
occurred along foliation planes and were interpreted as drilling-induced breaks.

There was no clear weathered zone below the overburden — bedrock contact.

The drill hole extends approximately 15m horizontally from the collar location, a distance
roughly equivalent to the centerline of the canyon.

No significant structural features were identified. A 10cm zone was tentatively interpreted as a
potential healed fault, recovered as competent core with high RQD, similar to other runs.

Hydraulic Characteristics

At P09-ETA1, hydraulic conductivity ranged from 7x10°® to less than 1x10™® m/s for five tests.
A hydraulic conductivity value of 1x10™ m/s is considered by SRK to be the lower limit of
sensitivity for the packer testing equipment being used. The one relatively high K value of
7x10" m/s was for a zone covering the potential fault, at a vertical depth of 26 to 31 m below
ground surface, and approximately 8 to 13 m below the overburden-bedrock interface. The bulk
hydraulic conductivity for bedrock is assumed to be 1x10™ m/s.

Slug testing of the P09-ETA1 monitoring well, which was screened between 27 and 30 m below
ground surface, within the high hydraulic conductivity packer test zone, was inconclusive.
Water level recovery from introduction of the slug was extremely slow and the hydraulic
conductivity value qualitatively interpreted as <1x10™ m/s.

At PO9-ETA2 the monitoring well was installed within the overburden materials and underlying
shallow bedrock.

Slug testing of the P09-ETA2 monitoring well was 2x10” m/s. The water level response to slug
emplacement was oscillatory, supporting the interpretation of high hydraulic conductivity.

PO9-ETA3 was drilled approximately 15 m southeast of ETA 1& ETA2 on top of the berm to the
southeast of the Faro Creek canyon, along the trend of the east bedrock wall of the canyon.
Bedrock was intersected at a depth of 4.6 m.

4.2.2 Water Quality

Samples were collected from monitoring wells P09-ETA1 and 2 for water quality analyses. A
summary of water quality results is presented in Table 7. Water quality results for Faro Creek, at the

approximate location of the drill holes, are included from a survey of Faro Creek surface water

completed in mid-August 2009, approximately one week before groundwater samples were

collected.
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Table 7: ETA Groundwater Quality
Well ID Sample Sample n Acid Alk Cond pH 504 Mg Zn Ca
Depth From (pH (total)
8.3)
{m drilled (mg/L) | (ma/L) | (uSle (pH (mg/L) | (mg/L) | (mg/L) | (mglL)
depth) my) units)
PO9-ETA1 29810 269 aﬁmck 2 0.8 195 431 8.1 32 10.0 0.003 61
POSETA2 | 1645t017.7 | SNe™Ur9en | 5 | 540 | 165 | 51756 | 67 | 4400 | 540 | 826 | 528
FCS-4 wair at Siifac
end of Faro Faro Creek \"\.l"'atar o4 1 1040 286 5930 5.6 5200 679 148 504
Canyon
n = number of samples; mw = monitaring well
Groundwater quality is significantly different between the bedrock and overburden monitoring wells.
While both have circum-ncutral pH, water within the overburden unit is about 1 pH unit lower than
bedrock. Electrical conductivity is significantly higher in the overburden unit, as are sulphate and
zinc concentrations: sulphate concentration is about two orders of magnitude higher in the
overburden unit and zinc concentration is more than four orders of magnitude higher.
4.2.3 Hydrogeologic Conceptual Model

Bedrock in the Faro Creek canyon is calcareous phyllite of the Vangorda Formation (Pigage, 2004).
Foliation dips to the south at about 15 degrees. The regional geologic map shows no geologic
structures in the vicinity of the canyon. Bedrock on the sides of the canyon is highly fractured and

wea

thered.

At the mouth of the canyon, the canyon is a relatively narrow, deep feature with minimal overburden
fill. Tailings constitute a significant percentage of the unconsolidated material within the canyon;
the overburden and weathered bedrock unit is thin, no more than a couple of meters.

Bedrock underneath the canyon appears to be low permeability. Foliations may impart an anisotropy
on bedrock hydraulic conductivity, which would have lower hydraulic conductivity in the direction
of Faro Creek drainage, as suggested by foliation orientation. The only other bedrock hydrogeologic
data for the area is from SRK05-ETA-BR2, which was drilled northwest of the mine access road,
collared on top of the ETA tailings. This drill hole was drilled vertically, to a depth of about 23 m,
about 13.5 m of which were in bedrock of similar lithology to the PO9-ETA1. Hydraulic
conductivity was typically about 1x10® m/s with one test zone at 1x107 m/s. While bedrock data is
still relatively minimal, the data do suggest that bedrock has a low bulk hydraulic conductivity.

Three hydrostratigraphic units are defined for this area:

L.

2,

Tailings unit - Hydraulic conductivity is unknown, but assumed to be low.

Overburden and weathered bedrock unit — Considered to have a maximum thickness of about
| to 2m. Characterized by sand and gravel. Hydraulic conductivity = 2x10™ m/s.

Competent bedrock unit - Hydraulic conductivity = 1x10™ m/s.
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4.3.2

e Prior to April and after about mid July, PW2 water levels decline relative to the rest of the

record. Only the data in mid July corresponds to a significant change in PW2 pumping rate.
Increased PW2 drawdown after mid August without a corresponding change in monitoring well
drawdown could be a result of well inefficiency.

Data for PW2 suggest that pumping in the Deep Aquifer can be effective for hydraulic control and
additional pumping wells would likely improve this situation. PW2 has limited available drawdown
due to its construction. Additional pumping wells in the vicinity of PW2 could provide improved
aquifer drawdown, PW2 itself is not an ideal pumping well and performance could potentially be

improved by replacing it with a deeper screen,

PW1, while installed in an area of elevated sulphate and zinc concentrations, could be removed from
current operation and hook-ups used for an additional pumping well near PW2.

Drill Holes and Completions

Six monitoring wells were installed down-gradient of the S-wells interceptor trench. Drill hole
locations are shown on Figure 6. Drill hole location and completion details are summarized in Table
11. Hydraulic testing was not completed for these drill holes as they will be included in on-going
SIS performance monitoring. Hydraulic parameters can be determined from performance data, if

necessary.

Table 11: S-wells Drill Hole Completion Information

Drill Northing | Easting | Stick-Up | Inclination Drill | MW Depth | Stick-Up Screen Depth to Date of
Hole 1D Elevation | (degrees) Hole |to Bottom | (mags) Depth water depth to
(masl) Depth | (mbgs) (mbgs) (m from water
{(mbgs) TOC)
3151 6912054 584585 | 1087.59 a0 6.1 6.3 0.97 481063 4.34 25-Aug-09
s1s2 6912950 584594 | 1087.39 90 6.3 5.5 0.98 46ta55 3.34 25-Aug-08
5183 6912944 584602 | 1087.36 ap 6.1 3.7 1.03 221037 2.70 25-Aug-09
S154 6912936 584617 | 1087.55 a0 46 & 1.03 28103.7 299 25-Aug-09
5185 6912935 584622 | 1087.49 90 4.8 3.7 0.98 281037 2.73 26-Aug-09
5156 6912034 584625 | 1087.39 a0 4.6 4.6 0.90 46ta55 2.99 27-Aug-09

Mbgs = metres below ground surface.

TOC = top of casing.

All six of the SIS monitoring well drill holes were drilled ODEX method in unconsolidated
sediments, with total target depths equivalent to be below the interpreted base of the Shallow
Aquifer, as determined from previous drilling information. Monitoring wells were completed in

permeable zones identified in each drill hole. Figure 7 shows two cross sections, one showing

stratigraphy based on test pits and drilling completed prior to the 2009 program. The second cross
section shows stratigraphy including information from the 2009 drill holes. Both sections include
the approximate outline of the permeable trench and the central pumping sump (i.e., PW3).
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SIS 1, 2, 3 and 4 were drilled at approximate 10m spacing, with SRK05-SP4b included within the
spacing, between SIS3 and 4. SIS5 and 6 were drilled at roughly 5m spacing to the southeast of

SIS4, to provide additional stratigraphic information beyond the approximate southeast end of the
primary interceptor trench.

Lithologic information from the SIS locations indicates that the interceptor trench has cross-cut the
majority of sand and gravel materials interpreted as the Shallow Aquifer. Lithologic information

from the SIS wells provides the following additional information:

e Permeable materials screened in SIS2 may extend past the northwest end of the interceptor

trench.

e Permeable materials screened in SIS5 and 6 exist outside of the southeast end of the interceptor

trench (prior to November, 2009).

4.3.3 Water Quality
Samples have been collected from monitoring wells SIS1 to 6 for water quality analyses. A
summary of water quality results is presented in Table 12. Water quality results are included from
the interceptor trench pumping well (PW3). Monitoring well SRK05-SP4b was not sampled this
autumn. The PW3 sample was collected mid-August, 2009, approximately one week before
groundwater samples were collected.
Table 12: S-wells SIS Wells Groundwater Quality
Well Sample Sample From n Acid Alk Cond pH 504 Mg Zn Ca
D Depth (pPHB.3) | (total)
(“;:r{'r'sd (mgll) | (maiL) | @Siem) | (pH | (mgiy | (moi) | (maiL) | (mai)
P units)
SIS 481063 | Overburden MW | 1 337 250 7280 70 | 6800 | 1140 150 642
sIs2 46t055 | Overburden MW | 2 1140 175 2285 62 | 7800 | 1310 | 491 535
SIS3 22t03.7 | Overburden MW | 2 780 175 7340 70 | 6800 | 1135 453 465
SiS4 | 28t037 | OverburdenMw | 2 607 230 | 6545 | 69 | 6000 | 996 | 296 484
SIS5 28t03.7 | Overburden MW | 1 28.7 300 5150 80 | 4000 | 821 7.39 507
SIS6 46t05.5 | Overburden MW | 1 428 520 4910 7.7 | 3700 | 635 14.2 559
PW3 Sump Pumping Well 1 815 150 8210 7.2 _7500 1270 486 467

Water quality data indicate that, while groundwater at all monitoring well locations shows impact

from dump seepage, the level of impact is not the same at all locations. SIS2, 3 and 4, which are
screened within the main body of the Shallow Aquifer, show higher concentrations of dissolved zinc
than wells closer to the ends of the trench. Concentrations in these wells are also more similar to
water pumped from PW3.
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4.4.2 Drill Holes, Completions and Hydraulic Testing

Two drill holes with monitoring wells were completed in the Grum Slot area, one in deep bedrock
(P09-GS1A) and a second to the overburden-bedrock contact (P09-GS1B). Drill hole locations are
shown on Figure 8. Drill hole location and completion details are summarized in Table 13.

Hydraulic testing results are summarized in Table 14. Drill logs are located in Appendix A.

Table 13: Grum Slot Drill Hole and Completion Information

" Dril Northing | Easting | Stick-Up |Inclination | Drill Hole MW Stick- Screen Depth to Date of
Hole ID Elevatlon | (degrees) Depth Depth to Up Depth water depth to
(masl) {mbgs) Bottom | (mags) (mbgs) (m from water
(mbgs) TOcC)
E%B’IA 6904658 | 592593 | 1230.00 20 29.6 2986 0.86 23.5t029.8 2.52 6-Aug-09
2%91-3 6904657 | 592601 1229.98 90 6.6 6.6 0.92 5110686 2.39 G-Aug-09
Mbgs = métres below ground surface
TOC = top of casing
Table 14: Grum Slot Hydraulic Testing Results
Drill Hole ID Test Zone Test Type Test Zone (m) Test Date Hydraulic
Lithology Conductivity (m/s)
Packer-isolated
BR Falling Head 11.0t0 14.0 14-Jul-08 3x10-6
POO-GS1A BR Packer 14.3t018.9 14-Jul-09 1x10-7
BR Packer 18910 23.5 15-Jul-09 1x10-9
BR Packer 23,510 29.6 15-Jul-08 4x10-8
BR Slug 23.5 to 29.6 (Screen) 8-Aug-09 1x10-7 (BEJ)
FO9-GS18 OB Slug 5.1 to 6.6 (Screen) 5-Aug-09 5x10-4 (BEJ)

Figure 9 is a cross section extending through the Grum Slot drill holes to the Grum Pit lake.
Observations and conclusions from drilling and hydraulic testing for P09-GS1A and GS1B include:

Overburden Characteristics

s Unconsolidated material was encountered to a depth of 5.5 m below ground surface. At
P09-GS1B, fill materials were encountered to a depth of 4m, underlain by about 0.6m of black,
pyritic-rich material interpreted to be ore or waste rock, then approximately 1m of clayey, silty
sand with gravel overlying bedrock.

s The P09-GS1B monitoring well was screened within the sandy unit and shallow bedrock, from
5.1 to 6.6m below ground surface.

s Static water level on the August 6, 2009 was about 1.5m below ground surface (1227.6 masl).

e Slug testing of the monitoring well indicates a hydraulic conductivity of 5x10™ m/s.

Di/sde
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443

Bedrock Characteristics

e P09-GSI1B was drilled to a total depth of 29.6 m below ground surface, approximately 24m of

which were in bedrock.

e Phyllite was the only lithology intersected, with zones of quartz-calcite veining and high
sulphide content.

e Bedrock was highly foliated, with a significant percentage of core breaks occurring on or parallel
to foliation. Foliations breaks ranged from 12/m to 29/m. Joint frequency was lower, typically

less than 2/m.

s There were no indications of a significant bedrock weathered zone though core recovery was low

in the first meter.

At P09-GS1a, bedrock hydraulic conductivity ranged from 3x10 to less than <1x10™ m/s for
four tests conducted during drilling. Three tests were 1x107 m/s or lower. The one relatively

high hydraulic conductivity value of 3x10® m/s, derived from a packer-isolated falling head test,
was for a zone between 11 to 14 m below ground surface, and approximately 6 m below the
overburden-bedrock interface. This zone included a 10cm mechanical rubble zone. RQD

ranged from 73% to 89% with four joints identified over the entire zone length.

A monitoring well was completed with a screen extending from 23.5 to 29.6 meters below
ground. Slug testing results from the monitoring well indicate a hydraulic conductivity of

1x107 m/s, or roughly two times the packer test-derived hydraulic conductivity value for the

same Zone.

Static water level in the monitoring well on August 6, 2009 was approximately 1.66 m below

ground surface (1227.5 masl), slightly lower than the water level in P09-GS1B.

Water Quality

Samples have been collected from both monitoring wells as well as the Grum Slot standing water for
water quality analyses. A summary of water quality results is presented in Table 15.

Table 15: Grum Slot Groundwater Quality

Wall ID Sample Sample n Acid Alk Cond pH 504 Mg Zn Ca
Depth From (pH 8.3) | (total)
(m drilled
(mg/L) | (mg/L) | (uS/c (pH (mg/L) | (mg/L) | (mg/L) | (mg/L)
depth)
m) units) -

P09-GS1A 23510286 bedrock 2 9.8 210 1350 7.8 545 69.2 0.054 200
P09-GS1B 51t0 6.6 overburden 3 14.8 213 1180 7.7 437 60.6 442 165
Slot
Standing Surface Surface 1 n/a 79 738 7.9 310 40.4 0.010 an
water

DM/sdg
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4.4.4

Overburden and bedrock waters are circum-neutral with somewhat elevated sulphate and zine

concentrations. Sulphate concentrations are similar, but zinc is about two orders of magnitude

higher in the overburden than bedrock. The standing water in the Grum Slot has slightly lower f
sulphate than groundwater, and considerably lower zinc concentration.

For comparison, zinc concentrations in the Grum Pit on July 14, 2009 were about 5 mg/L at depth
and sulphate concentrations about 425 mg/L.

Hydrogeologic Conceptual Model

Bedrock underlying the immediate Grum Slot area is primarily calcareous phyllite of the Vangorda

Formation. The phyllite may be anisotropic in terms of hydraulic conductivity. Sulphide-bearing *
ore may exist on the western edge, at the pit edge, or underneath the slot. Overburden thickens to the

north and northwest of the slot, incorporating the basal “thalweg” aquifer described previously. This f
aquifer may daylight in the Grum Slot. Within the slot, overburden is generally thin, typically "
characterized as “till” but heterogeneity is likely.

Bedrock underneath the canyon appears to be relatively low hydraulic conductivity; overburden has
a relatively high hydraulic conductivity.

Two hydrostratigraphic units are defined for the Grum Slot:

1. Overburden and shallow permeable bedrock — extends to a depth of approximately 10m below
the overburden-bedrock interface; hydraulic conductivity of 5x10™ m/s.

2. Competent bedrock — extends from roughly 10 to at least 30m below the overburden-bedrock
interface; hydraulic conductivity of 2x10™ m/s (geometric mean of deep bedrock hydraulic
conductivity values).

Water levels in P09-GS1A and B are elevated above that of Grum Pit lake, similar to that of the
standing water in the Grum slot. The hydraulic gradient in Grum slot is towards the pit lake from the
slot standing water. There is no indication from drilling or hydraulic testing for the presence of a
confining unit below the overburden-bedrock contact, thus the similarity of water levels in the two
monitoring wells is suggested to indicate that bedrock and overburden in this area are hydraulically
connected.

Piteau (1991 and 1995) report that the Thalweg Aquifer, located underneath the thick overburden on
east and northeast sides of the Grum Pit, was artesian, thus the need for active dewatering during
operations for pit slope stability. These reports indicate that water from the Thalweg Aquifer came
to surface within the approximate area of the current Grum Slot, leading to the presence of standing
water, similar to what is currently seen. Hence, it is possible that the current Grum Slot standing
water is fed, at least in part, by groundwater from the Thalweg Aquifer, as well as direct
precipitation and snowmelt runoff. As long as the standing water in the Grum Slot is higher than the
pit lake, the hydraulic gradient will be towards the pit lake.

Diade
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4.4.5 Considerations for Closure Planning

4.5
4.5.1

For closure planning, the primary concern is that the water level in the Grum Pit reaches an elevation
allowing discharge to the environment through the Grum Slot. If the hydrogeologic conceptual
model presented here is valid, it may be feasible to allow the Grum Pit water level to reach
clevations higher than previously believed (1213.4 masl at pit spill point), as long as it is below that
of standing water in the Grum Slot (approximately 1227 masl), which essentially provides hydraulic
control. The possibility of changing the maximum allowable Grum Pit water level will have to be
considered in terms of predicted Grum Pit water quality and risk of release to the environment, but
recently acquired data indicates the allowable water level could be raised, which could provide
significant additional storage capacity within the Grum Pit.

While the Grum Slot represents the “spill point” for Grum Pit, a hydraulic gradient will exist from
the Grum Pit to the environment in a west to southwesterly direction, through bedrock. While no
information exists on bedrock hydraulic conductivity to the west or southwest of the Grum Pit,
available data suggests that the flux in these directions would be low.

Sampling P09-GS1A and B again would increase confidence in the water quality results.

Consideration should be given to the feasibility of identifying a source of clean water that could be
diverted into the Grum Slot to support the presence of the hydraulic barrier, if ever necessary.

Little Creek Dam
Desktop Study

Prior to initiation of drilling in the Little Creck Dam area, a review of available geology information
was completed to assist in development of the drilling program. Little information was identified,
the only available information being from field investigation and construction reports for the dam
itself, which focused on geotechnical stability issues rather than hydrogeology. Personal
communication with Peter Healey, P.Eng. of SRK, who was involved in the design and construction
of the dam, provided useful observational information. The following points summarize information
available prior to drilling:

s Discontinuous permafrost was identified in dam foundation soils, primarily in the left abutment
area (viewed looking downstream).

s Sand and gravel was encountered occasionally, most lithologies being identified as silty till.
= Significant groundwater was never identified.

e Quality of water impounded behind the dam is poor and there is a hydraulic gradient from this
water towards Vangorda Creek.

DM/ade
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Considering the information available for planning, it was concluded that the appropriate approach
was to complete drill holes along the toe of the dam at regular spacing, completing additional
infilling drilling if information collected deemed it appropriate. Monitoring wells would be installed
in permeable, water bearing materials for hydraulic testing and sampling for water quality.

4.5.2

Drill Holes, Completions and Hydraulic Testing

Seven drill holes were completed in overburden (P09-LCD1 to LCD7). Monitoring wells were
installed in all drill holes except P09-LCDS5, which was terminated in frozen silty sand and gravel.
Drill hole locations are shown on Figure 10. Drill hole location and completion details are
summarized in Table 16. Hydraulic testing results are summarized in Table 17. Drill logs are

located in Appendix A.
Table 16: Little Creek Dam Drill Hole Completion Information
Drlll Hole | Northing | Easting | Stick-Up | Inclination | Drill Hole MW Stick- | Screen Depth | Depth to Date of
1D Elevation | (degrees) Dapth Dapth Up (mbags) water depth to
(masl) (mbgs) to (mags) {m from water
Bottom TOC)
(mbgs)
P0O8-LCD1 | 6903138 | 593468 | 1097.53 a0 19.8 8.5 0.91 597 to 6.47 3.87 7-Aug-09
FD9-LCDZ | 8903136 | 593465 | 1097.68 90 76 4.8 0.90 36048 4.42 7-Aug-09
POS-LCD3 | 6903104 | 593443 | 1093.71 80 9.1 6 0.86 551086 1.69 7-Aug-09
P08-LCD4 | 6903097 | 593436 | 1093.68 80 12.2 11.78 0.84 |10.88t0 11.78 11.96 6-Aug-09
FD9-LCD5 | 8903056 | 593418 | 1096.37" a0 19.8 N/A N/A N/A NIA N/A
P0OS-LCD6 | 6903073 | 593421 1096.21 a0 9.1 7.31 0.84 6.41to 7.31 5.61 6-Aug-09
P0O8-LCD7 | 6903009 | 593423 | 1101.68 g0 10.4 10.4 0.60 7410104 Dry 5-Aug-09
* Ground elevation estimated from handheld GPS as hole was not surveyed.,
Mbgs = metres below ground surface
TOC = top of casing
Table 17: Little Creek Dam Hydraulic Testing Results
Drill hole ID | Test Zone Test Type Test Zone (m) Test Date Hydraulle Comments
Lithology Conductivity
(m/s)
P0O8-LCDA1 OB Slug 5.97 to 6.47 (Screen) 7-Aug-08 4x10-4 (BEJ)
POg-LCD2 oB Pump-Recavery 3.6 to 4.8 (Scraan) 7-Aug-09 4x10-6 (BEJ) | Hand pumped
POS-LCD3 0B Slug 5.5 to 6 (Screan) 7-Aug-09 2x10-5 (BEJ)
Hole was probably frozen
P09-LCD4 OB Slug-Recovary 10.88 to 11.78 (Screen) 6-Aug-09 N/A and affected by test method.
No data prssentgd.
PO3-LCDS NIA N/A NIA N/A NIA Borehole anly
POS-LCD& 0B Slug 6.41 to 7.31 (Screen) 6-Aug-09 6x10-4 (BEJ)
P0OS-LCD7 N/A NIA 7.4 to 10.4 (Screen) N/A N/A Dry well
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Figure 11 is a cross section through the Little Creek Dam drill holes. Observations and conclusions
from drilling and hydraulic testing of the Little Creek Dam locations include:

Overburden Characteristics

Unconsolidated material was encountered to depths of over 20 m below ground surface. Only
one of the drill holes intersected bedrock (P09-LCD1 at a depth of about 20m); all other drill
holes were terminated prior to intersecting bedrock.

Lithology is variable both spatially and with depth. Lithology ranges from silt to sand and
gravel dominant layers. Thicknesses of individual layers vary between drill holes and may or
may not be laterally continuous. Lithology and variability is generally supportive of a
glaciofluvial depositional environment.

There is no indication of a primary channel or flow path; permeable materials (typically sand and
gravel with or without silt) were intersected to varying degrees in all drill holes.

There is no indication of a permeable sand/gravel horizon overlying bedrock in P09-LCDI.

Ice was observed in cuttings from numerous holes, but delineation of a permafrost boundary is
uncertain.

Hydraulic conductivity from tests in five monitoring wells ranged from 4x10°° to 6x10™ m/s.
The distribution of hydraulic conductivity values does not show any obvious pattern.

LCD2 did not have sufficient water column to submerge any of the available slugs. The
Levelogger was lowered to the bottom of the well, which was then pumped by hand using
Waterra tubing. The water level was then allowed to recover before being pumped a second
time.

LCD4 did not have sufficient water to submerge any of the available slugs. Previous
observations suggested that the well had a very slow recharge rate and would require monitoring
over a longer period of time, so the Levelogger was installed overnight with a lower sampling
rate (2 seconds). The well proved difficult to pump, so instead the Waterra tubing was removed,
acting as a “slug removal” and causing a fall in the water level. The Levelogger was retrieved
the following day.

LCD2 tests were pump-recovery tests, and were analyzed using the Theis Recovery method,
assuming that they were fully penetrating wells. A straight line was fit to the early-time data.

4.5.3 Water Quality

Samples have been collected from all monitoring wells for water quality analyses. A summary of
water quality results is presented in Table 18.

DMizde
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Table 18: Little Creek Dam Groundwater Quality

Well ID Sample Sample n Acid Alk Cond pH 504 Mg Zn Ca
Depth From (pH (total)
(m drilled 8.3)
depth)
(mg/L) | (mg/L) | (usiem) | (pH | (mgiL) | (mgiL) | (mgiL) | (mgiL)
units)
PO9-LCD1 | 5.97t06.47 ﬁ‘x'b”m” 2 | 78 | 280 813 79 | 165 | 322 | 0004 | 120

P09-LCD2 36t0 48 S‘x'burd”" 2 9.7 280 848 8.0 175 | 347 | o010 | 132

P0S-LCD3 55106 3;3"’””’9" 2 | 130 | 285 789 8.0 150 | 344 | ooo4 | 128

POS-LCD4 | 10.8810 11.78 a‘x’b”""'“ 1| 13 | 330 | 1210 | 78 | 270 | 322 | oooa | 127

Overburden

MW 2 10.3 290 803 7.8 140 33.5 0.013 127

POS-LCD& 6.4110 7.31

n = number of samples; mw = menitaring well

In general, groundwater in this area has a circum-neutral pH with slightly elevated electrical
conduectivity. The highest conductivity value (1210 uS/cm from LCD4) is from a monitoring well
that may be frozen; results may just indicate quality of stagnant water within the standpipe. Sulphate
concentrations are elevated compared to overall background levels for the Faro Mine Complex
(<=50mg/L) but within the range of concentrations observed at monitoring wells P2001-02 and
P2001-03, which are located down gradient of the Vangorda Dump collector ditch. Zinc
concentrations at LCD1, 3 and 4 also compare similarly with these Vangorda Dump monitoring
wells. Zinc concentrations at LCD2 and LCDG6 are elevated compared to these monitoring wells.

For comparison, water quality for standing water behind the Little Creek Dam, collected twice in
2008, shows sulphate concentrations from about 1,100 to 3,100 mg/L and zinc concentrations from
about 95 to 179 mg/L. These data suggest that groundwater down gradient of the dam are not, at
present, significantly impacted by seepage through the dam, though zinc may be being attenuated
along a flowpath from Little Creek Pond.

4.5.4 Hydrogeologic Conceptual Model

Overburden sediments of the Vangorda Plateau area are typically compact silty and sandy glacial till.
A basal sand and gravel unit typically overlies bedrock. Bedrock in the vicinity of the Little Creek
Dam is calcareous phyllite of the Vangorda Formation (ICAP, 1996). Within the immediate area of
the Little Creek Dam, a relatively permeable channel of sandy materials has been observed
(P.Healey, pers. comm.).

Overburden units underlying the Little Creek Dam are heterogeneous, perhaps reflecting a
glaciofluvial depositional setting, though variation within a “till” unit is not uncommon.

Three overburden hydrostratigraphic units are defined for the Little Creek Dam area:
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4.5.5

1. Permeable sand and gravel unit — Considered vertically and laterally heterogencous. May be
present at depths of up to 15m in certain areas with composite thickness ranging to a maximum
of about 5m. Average hydraulic conductivity of 7x10™ m/s.

2. Low permeability silt-dominant unit — Considered vertically and laterally heterogeneous. May
be present at depths of up to 20m with composite thickness ranging to a maximum of about
15m. Average hydraulic conductivity assumed to be <1x107 m/s (reasonable for a silty till).

3. Frozen ground — Considered to be present at a depth of about 10 to 15m down gradient of the
dam in all but the northern-most areas. Base unknown. Hydraulic conductivity assumed to be
less than 1x10™ m/s.

Inclusion of units 1 and 2 is considered justified as, if loading in this area ever does become an issue,
it will likely be focused within the higher permeability materials. Hence, lumping of these units
could over-simplify the hydrogeological conditions.

Flow and Load Estimates

Flow and load estimates were determined for both the permeable sand and gravel and lower
permeability silt units. Cross sectional areas were estimated based on Figure 11. A cross-sectional
area of 675 m® was assumed for the sand and gravel unit (135m wide by 5m thick) and a cross-
sectional area of 1,350 m” (135m wide by 10m thick) for lower permeability silt unit. A hydraulic
gradient of 0.1 was assumed, based on the water level difference and distance for Little Creek Pond
and Vangorda Creek down-gradient of the dam. Table 19 presents flow and load estimates for
groundwater under the Little Creek Dam. As water quality data are not available for the silt unit,
values are assumed to the same as for the sand and gravel unit.

Table 19: Little Creek Dam Flow and Load Estimates

Unit

Araa
(m?)

K (m/s)

Gradient

Flux (lIs)

S04 Conc.
(mgiL)

Zn Cone.
(malL)

504 Load
(tonnelyr)

Zn Load
(tonnelyr)

Pﬂnnaahla
Sand & Gravel

135

7x107%

0.1

0.9

175

0.01

5

0.0003

Low
Permeability
Silt

1,350

1x107

0.1

0.014

175

0.01

0.07

0.00004

4.5

Loading from this area is currently relatively low with the exception of sulphate within permeable
sand and gravel. Zinc within the permeable sand and gravel may be attenuated along the flowpath.

.6 Considerations for Closure Planning

At this time, there appears to be no need to assess groundwater interception below the Little Creek
Dam. Routine, long-term monitoring of groundwater quality from at least three of the monitoring
wells (ie. LCD1, LCD3 and LCD6) should be continued as part of the overall site monitoring

program.,
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4.6 Vangorda Creek
4.6.1 Drill Holes, Completions and Hydraulic Testing
Two drill holes were completed below the mine access alongside Vangorda Creek, P09-VCI and
VC2. P09-VCI was completed in bedrock. P09-VC2 was completed in overburden. Monitoring
wells were installed in both drill holes. Drill hole locations are shown on Figure 10. Drill hole
location and completion details are summarized in Table 20. Hydraulic testing results are
summarized in Table 21. Drill logs are located in Appendix A.
Table 20: Vangorda Creek Drill Hole, Completion and Testing Information
Drill Hola | Northing | Easting Stlck-l;lp Inclination | Drill Hole | MW Dapth | Stick- | Screen | Depth to Date of
ID Elevation | (degrees) Depth to Bottom Up Dapth water (m most
(masl) {mbgs) {mbgs) (mags) | (mbgs) | fram TOC) recent
depth to
water
PD9-VC1 | 6903244 593627 | 1113.28 60 58.1 57.89 0.89 5;2;5;0 4.00 5-Aug-09
a * 18.25to "
PO9-VC2Z |6903259 593623* | 1110.90" a0 213 21.3 0.9 213 1.63 5-Aug-09
* Coordinates and ground elavation estimated from handheld GPS as hole was not survayad.
Table 21: Vangorda Creek Hydraulic Testing Results
Drill hole ID | Test Zone | Test Type Test Zona (m) Test Date Hydraulic Comments
Lithology Conductivity
(m/s)
BR Packer 32.0to 358 11-Jul-09 110
BR Packer 38.51044.9 11-Jul-09 4x107
PO9-VC1 | BR Packer 46.41052.8 12-Jul-09 2x107
BR Packer 53.1 to 58.1 12-Jul-09 7x107
BR Slug 60.7 to 66.8 (Screen) 5-Aug-09 5x10® (BEJ) | Problematic Test Resdilts
P0O9-VC2 OB Slug 18.25 to 21.3 (Screen) 5-Aug-09 2x10° (BEJ)

Figures 12a &b are cross sections through the Vangorda Creek drill holes. Cross section locations

are shown on Figure 10. Observations and conclusions from drilling and hydraulic testing of the

Vangorda Creek locations include:

Overburden Characteristics

Overburden thickness at P09-VC2 was approximately 21m. The collar for P09-VC2 is
approximately 5m above Vangorda Creek.

The upper 18m are sandy silt and clay.

Sand and gravel was encountered for 2.4m above bedrock, from about 18 to 21 below ground.

The screen for the monitoring well at P09-VC2 is 3m long, covering the sand and gravel unit and

marginally into bedrock.

Slug testing of the overburden monitoring well indicates a hydraulic conductivity of 5x107 m/s.
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Bedrock Characteristics

P09-VC1 was drilled at an inclination of 60 degrees from vertical to a total drilled depth of 67m.
The drill hole was oriented towards, and roughly perpendicular to, Vangorda Creek to assess
bedrock conditions underneath the creek, specifically, to determine if the creek is structurally
controlled. The orientation and drilled length resulted in the drill hole reaching final depth at
approximately the opposite side of Vangorda Creek, at a depth of approximately 52m below the
Creek.

Lithology was calcareous phyllite, with marble zones up to 0.6m in length.

RQD was less than 80% for 37% of the recovered core. Average RQD was 85%. The lowest
RQD (37%) occurred approximately 2 to 3.5m below the overburden-bedrock interface.

Total core recovery (TCR) was typically lower than core run length, attributed to the friable,
weak nature of the phyllite. Return water was typically black and very turbid, suggesting rock
was pulverized and “washed” during drilling.

Mulitple rubble zones were encountered, most interpreted as drilling-induced in nature.

Joint density ranged from a low of 0/m to a high of 4.6/m, with an average of 2.4/m. The highest
Jjoint density occurs at a drilled depth of 58 to 59.5m.

No structural features were identified.

Bedrock hydraulic conductivity ranged from 2x107 to 1x10°° m/s for four tests conducted during
drilling. Three tests were 1x107 nv/s or lower. The highest hydraulic conductivity value of
1x10"® m/s was for a zone between 32 to 35.6 m below ground surface, and approximately 5 m
below the overburden-bedrock interface. RQD ranged from 70% to 98% with 11 joints
identified over the entire zone length.

The monitoring well in P09-VCI is screened across a vertical depth of about 61 to 67m,
corresponding to the bottom of the drill hole. Slug testing at this location indicates a hydraulic
conductivity of 5x 10 m/s, significantly higher than packer injection testing. Slug test water
level data was non-ideal, variations with slug direction suggesting a directional bias. The slug
test value is considered of only moderate confidence.

4.6.2 Water Quality

Samples were collected from both monitoring wells for water quality analyses. A summary of water

quality results is presented in Table 22,

DOM/sdc
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Table 22: Vangorda Creek Groundwater Quality

Well ID Sample Depth Sample n Acld Alk Cond pH 504 Mg Zn Ca
(I'ﬂ drilled From {PH (latal)
depth) 8.3)
(mgiL) | (mg/L) | (uSlem) | (pH | (mg/L) | (mg/L) | (mg/L) | (mgiL)
units)
POS-VC1 | 52610579 Bedrock MW | 2 0.6 140 427 8.1 71 104 | 0008 | 52
POSVC2 | 182510213 a‘{;"’”’d““ 2 | 34 165 367 80 | 26 107 | 0043 | 0
POSVC2 ;ﬁh‘:’i‘“ 213~ | ovarburden | 1 | 07 | 150 a70 B2 | 44 107 | 0016 | 52 |

4.6.3

n = number of samples; mw = monitoring wall

Water quality results indicate that water has circum-ncutral pH and slightly elevated electrical
conductivity, compared to Vangorda Creek. Sulphate concentrations are low, similar to many
background water concentrations. Sulphate is higher in bedrock than overburden. This could be a
factor of rock vs. overburden mineralogy.

Conversely, zinc concentrations are higher in overburden than bedrock. Bedrock zinc concentration
is low, approximately three times lower than Vangorda Creek in this area. Overburden zinc
concentration (as measured in the monitoring well) is approximately seven times higher than bedrock
concentration and roughly 2.5 times the concentration of Vangorda Creek in this area (Vangorda
Creek data are presented below in Section 4.6.5).

Hydrogeologic Conceptual Model

Bedrock underlying Vangorda Creek, in the vicinity of P09-VCland 2, is calcareous phyllite of the
Vangorda Formation. The phyllite may be anisotropic in terms of hydraulic conductivity.
Overburden is typically compact silty to sandy glacial till, overlying a relatively high hydraulic
conductivity sand-dominant unit, which overlies bedrock. Overburden thickens is about 30m, with
the majority comprised of till. Vangorda Creek is incised into this unit. No geologic structures have
been mapped along the alignment of Vangorda Creek, below the mine access road (Figure 5-4,
ICAP, 1996)

Three hydrostratigraphic units are defined:

1. Low permeability silt-dominant unit (till) - Considered vertically and laterally heterogeneous.
May be present to depths of 20m. Hydraulic conductivity is uncertain, but assumed to be lower
than 1x107 m/s.

2. High permeability basal sand and weathered bedrock unit — typically sand and/or gravel, with
some silt. Considered to be laterally extensive. Thickness ranges from about 5 to 10m.
Hydraulic conductivity = 2x10” m/s.

3. Bedrock unit — may be anisotropic due to foliations. Hydraulic conductivity = 5x10" m/s to a
depth of at least 30m below the overburden — bedrock interface (geometric mean of all bedrock
test data).

Dhinde
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Water level data collected for both wells on August 5, 2009, indicate hydraulic heads greater than the
elevation of Vangorda Creek. Depth to water was 1.6m for VC2 (the overburden well) and 4m for
VCI (the bedrock well). Correction to elevation suggests very similar hydraulic head values, Water
levels for VC2 indicate that gradients in both the overburden and bedrock units are towards
Vangorda Creek.

Comparison of water levels for the monitoring wells and the Vangorda Pit (as measured on

July 13, 2009) indicate a hydraulic gradient towards the pit. As shown on Figure 12b, the pit water
level is below the overburden — bedrock interface, though the exact elevation and configuration of
the interface in that area of the pit is uncertain. Considering this and water quality, the source of
water within the basal sand and weathered bedrock unit is probably limited in terms of catchment
area, perhaps with contributions from Vangorda Creek above the mine road.

4.6.4 Flow and Load Estimates

Flow and load estimates were determined for the basal sand/weathered bedrock and bedrock units
based on the cross-sectional area illustrated in Figure 12a. A cross-sectional area of 500 m* (50m
wide by 10m thick) was assumed for the basal sand/weathered bedrock and a cross-sectional area of
1,500 m* (50m wide by 30m thick) for the bedrock unit. For the purpose of the flow estimates, the
flow direction is assumed to be roughly horizontal. Hydraulic gradients are uncertain. A gradient of
0.1 was assumed. Results are summarized in Table 23.

Table 23: Vangorda Creek Groundwater Flow and Load Estimates

Unit Area | K(m/g) | Gradient | Flux 504 Zn 504 Load | Zn Load
(m?) (I/s) | Cone. | Cone. | (tonnelyr) | (tonnefyr)
(mglL) | (mgiL)
Basal Sand and -8 :
Weathered BR | 990 | 210 0.1 1.0 26 0.043 1 0.001
Bedrock 1500 5x107 0.1 0.08 44 0.006 0.1 0.00001

There is a gradient from groundwater towards the creek, but considering the thick silty materials
between the basal sand and the creek, groundwater flux is probably very low and not considered
significant.

4.6.5 Vangorda Creek Stream Survey

Laberge Environmental Services conducted a stream survey along Vangorda Creek on

October 1, 2009. The survey included flow measurements and sampling for water quality at six
stations, located from immediately below the mine access road to downstream of Sweet Creek.
Survey locations are shown on Figure 10. The Laberge survey report is included as Appendix E.

Table 24 presents flow, zinc and sulphate concentrations and calculated loads for each station.
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Table 24: Vangorda Creek Flows and Surface Water Quality

Station Discharge Alk Cond pH 504 Zn 504 Zn
(m3/s) (total) Load Load
malL uSlem pH mg/L mgl/L mgls mgls Comments
units
A nia 26 114 76 26 0.017 na n/a Not possible near outlet of
CMP
B 0.388 26 119 7.6 28 0.018 11144 72
C 0.403 28 127 7.6 | 31 0.023 12493 9.3
D 0.399 5 197 7.7 55 0.023 215845 92
Station close ta D and flow
n/a (same as measurement considered
o D) 97 209 7.8 59 0.022 23541 88 radundant. Change in flow
_ B less than 2 L/s from D.
F 0.443 41 271 7.8 67 0.021 29681 9.3

Flow measurements indicate that Vangorda Creek discharge does not increase significantly along the
surveyed reach. Discharge measurements are typically considered £10%, so the reported flows, even
the apparent increase between station D and F (no measurement at station E), could be about the
same.

Zinc and sulphate concentrations and load show different increases in a downstream direction. Zinc
concentration increases between stations B and C by about 25%. Suphate shows about a 10%
increase between these stations, but almost doubles between station C and D and shows another
increase of about 15% between stations E and F. Assuming that discharge remains about the same at
all stations, load shows a similar increase to concentration. If the increase in discharge between
stations D and F is real, sulphate load increases by an additional 14% while zinc load shows a only a
marginal increase.

Comparison of Vangorda Creek water quality data with groundwater quality data and seep survey
results provides insight into sources for the increasing downstream load. Areas of loading to
Vangorda Creck have historically been constrained primarily to surface seepage from the Grum
Dump, specifically, seepage from Moose Pond (station V2A), Trib A (V2) and, to a lesser degree,
the smaller creeks draining from the southwest portion of the dumps (ie. No Fork Creek and Sweet
Creek). Groundwater quality data from the majority of monitoring wells located below both the
Grum and Vangorda dumps have historically shown low metal and sulphate concentrations. Notable
exceptions, showing effects of seepage from the Grum Dump, are P96-9A, a 20m deep overburden
well approximately 225m above Vangorda Creek and close to Grum Creek, and Moose well, located
at the toe of the Moose Pond embankment. Increases in sulphate load between Vangorda Creek
stations C and F can be explained by known contributions from these areas.

The increase in sulphate and zinc load between Vangorda Creek stations B and C cannot be
reasonably explained by those same contributions as stations B and C are sufficiently far upstream of
these contributing areas that they can be reasonably ruled out. There are at least two possibilities for
this additional load: upwelling groundwater from the overburden unit identified at P09-VC2 or
seepage from the north/northeastern portion of the Vangorda Dump.
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Sulphate concentration from groundwater at P09-VC2 is about 30 mg/L and zinc concentration about
0.04 mg/L. At these concentrations, the flows required to obtain the observed increase in load
between stations B and C (2 mg/s for zinc and 1,200 mg/s for SO4) are:

Sulphate: 1,200 mg/s + 30 mg/L =40 L/s
Zinc: 2 mg/s +0.04 mg/L=50L/s

Flows of 40 to 50 L/s are about 10% of the flow of Vangorda Creek measured at stations B and C.
The increase in flow between the two stations was only about 5 L/s, so while the required
groundwater contribution would be higher than observed, these measurements are close to or within
flow measurement error. Considering the groundwater flow estimated for the basal sand unit (about
1 L/s as shown in Table 23) it seems unlikely that such flows are the contributing source, assuming
that Vangorda Creek has incised into the basal sand/weathered bedrock unit such that direct
hydraulic connection is possible.

Stations V32 and V33 are water quality monitoring stations on Vangorda Dump toe drains No. 5 and
No. 6, respectively, both of which are generally aligned to flow into Little Creek Pond, behind Little
Creek Dam. SRK seep survey stations SRK-VD04 and SRK-VD05 also cover these locations.
SRK-VDI10 is located on drain No. 4, which is to the west of drain No. 5 and No. 6. Average 2007
to 2008 sulphate concentrations for the SRK seep survey stations range from 13,000 to 59,000 mg/L
and zinc average concentrations from 2,000 to about 12,000 mg/L.

Assuming a sulphate concentration of 35,000 mg/L, the observed increase in sulphate load between
stations B and C, about 1,350 mg/s, requires a flow of:

1,200 mg/s + 35,000 mg/L = ~0.03 L/s.

At a flow of 0.04 L/s and assuming a zinc concentration of 6,000 mg/L, zinc load would be:

6,000 mg/L x 0.03 L/s = 180 mg/s.

This is about two orders of magnitude greater than the observed increase in zinc load of 2 mg/s.
Working backwards, the necessary zinc concentration to achieve a zinc load increase of 2 mg/s ata
flow of 0.04 L/s is:

2 mg/s +0.03 L/s = ~65 mg/L.

This zinc concentration is significantly lower than concentrations observed at the seeps, but
attenuation along a flow path could account for the lower zinc concentration. Such attenuation has
been observed at other locations. Considering that heterogeneity in the geologic materials
underlying the Vangorda Dump is present, a small amount of seepage bypassing diversion structures
couldn’t be ruled out, but has not ever been observed.

OM/zdc
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While the scenarios presented here are considered plausible, even considering the relatively low flow

estimated for the basal sand/weathered bedrock unit in Section 4.6.4, it is recognized that only one

survey has been completed along Vangorda Creek, thus it is difficult to make any firm conclusions.

4.6.6

Considerations for Closure Planning

Based on findings from the Vangorda Creek area, three items are presented for consideration during

closure planning:

1. P09-VC1 and VC2 should be added to the groundwater sampling locations.

2. While data suggests that flow within bedrock underlying Vangorda Creek is likely not great, the
basal sand and weathered bedrock unit does represent a potential groundwater pathway for water

from Vangorda Pit, if the water level reaches sufficient elevation and can enter the unit. This

potential should be considered as part of determining the final pit water level.

3. There is potentially a source of load to Vangorda Creek in the general vicinity of Little Creek
Dam. Additional flow and water quality surveys along Vangorda Creek should be considered.
Monthly measurements for one year would likely provide sufficient data to better constrain
whether this is real or what potential sources area.

4.7 Grum Dump West
4.7.1 Drill Holes, Completions and Hydraulic Testing
Three drill holes were completed below the Grum Dump West area, P09-GW1, 2 and 3. All three
drill holes were terminated in shallow bedrock. Monitoring wells were installed in saturated
unconsolidated materials in P09-GW 1 and GW3. No monitoring well was installed in P09-GW2.
Drill hole locations are shown on Figure 13. Drill hole location and completion details are
summarized in Table 25. Drill logs are located in Appendix A.
On August 3, 2009, the Grum Dump west drill holes were visited for sampling and hydraulic testing.
Both wells were found to be dry, thus sampling and testing could not occur.
Table 25: Grum Dump West Drill Hole and Completion Information
"Dl hole Northing | Easting | Stick-Up Inclination | Drill MW Stick- | Screen Depth Date of
1D Elevation | (degraes) hole Depth to Up Depth | towater | depthto
{masl) Depth Bottom (mags) | (mbgs) | (mfrom water
(mbgs) (mbgs) TOC)
PO9-GW1 | 6904214 | 591114 | 1280.01 90 52 37 0.74 15?3;” Dry | 27-Aug-09
PO9-GW2 6904207 | 581113 1279* 90 1.2 N/A N/A N/A NIA NIA
FOS-GW3 6904214 | 591107 1279.80 90 9.0 24 0.83 1';;_0 Dry 27-Aug-09

Note: Coordinates estimated from handheld GPS as hole was not surveyed.

*Ground elevation as no monitoring well,
Mbgs = matres below ground surface.

TOC = top of casing.
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Figures 14a and 14b are cross sections through the Grum Dump west drill holes. Observations and
conclusions from drilling include:

Overburden Characteristics

s  Overburden thickness ranges from less than 1m at GW 1, the drill hole furthest from the dumps,
to about 3.5m at GW3, closest to the dumps. The area of relatively deep overburden may
correspond to the ephemeral surface drainage, but variation is probable across the area.

e Overburden materials range from sand and gravel to silty or clayey sand, the silty or clayey sand
lithology being generally predominant.

e  During drilling, water was encountered in both GW1 and GW3. In GW1, water was encountered
close to the overburden — bedrock interface. In GW3, the drill hole closest to the dump toe with
greatest overburden thickness, water was encountered above bedrock.

o At GW3, weathered bedrock was encountered from about 3 to 3.5 m to about 7.5m depth.
Cuttings were wet and showed significant weathering, as identified by orange, rusty staining.
Drilling through this section was “quick”.

e The screen for the monitoring well at GW 1 was installed at the overburden — bedrock contact,
within shallow weathered bedrock and overlying sand and gravel materials.

e The screen for the monitoring well at GW3 was installed at shallow depth (about 1.5 to 2.5m
below ground) in a permeable zone identified during drilling, just above the overburden-bedrock
interface.

e A monitoring well was not installed at GW2.

s  Hydraulic testing could not be completed as water levels had dropped below the screen levels by
the time of testing, but the presence of water at shallow depths during drilling suggests that water
levels can be this high and likely vary seasonally.

4.7.2 Water Quality

Due to the monitoring wells being dry on all visits following initial completion, groundwater quality
cannot be assessed. During drilling, observations of “orange™ colored water were made during the
drilling of GW3, both in overburden and weathered bedrock. Similar observations at other areas of
the Faro Mine complex have shown such waters to be impacted.

For comparison, the dump toe seep at this location, SRK-GD13, which was sampled on

September 24, 2009, had a sulphate concentration of 1,100 mg/L and a zinc concentration of

0.108 mg/L. Conductivity was 2,650 uS/cm and pH 8.0. Flow was estimated at 6 L/min. During the
spring 2009 survey, general parameters and metals were similar (S04 — 1,200 mg/L; Zn —

0.113 mg/L) but flow was much higher, estimated at about 120 L/min.
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4.7.3

4.74

4,7.5

Hydrogeologic Conceptual Model

Within this area, overburden is assumed to the be the same silty to sandy glacial till as observed in
other areas of the Vangorda Platuea. Bedrock is calcareous phyllite of the Vangorda Formation.

Without additional hydrogeologic data, it is difficult to define an appropriate conceptual model for
this area. Based on drilling data alone, three hydrostratigraphic units can be suggested:

1. Silty sand to sand and gravel unit — Considered to be laterally heterogeneous. Silty materials
generally overly sand and gravel unit. Thickness varies laterally. Maximum observed thickness ‘|
of about 3.5m. Hydraulic conductivity currently unknown but should be assumed reasonably
high.

2. Weathered bedrock unit — Assumed to be present in topographic lows but lateral extent
unknown. Can reach thickness of about 4m. Hydraulic conductivity currently unknown but
should be assumed reasonably high.

3. Bedrock unit — Competent bedrock can be encountered at depths of less than 1m, probably
associated with topographic highs. Little information available, but assumed lower hydraulic

conductivity than overlying units.

Flow and Load Estimates

Groundwater flow and load cannot be properly estimated without further hydrogeologic information.
Considering the seasonal variability in water levels, shallow flows may be seasonal. Deeper flow is
inferred to be continuous based on surface water information from surface water survey location

GW|1. The basis for this is presented in the following section.

Grum Dump West Surface Water Survey

Laberge Environmental Services conducted a stream survey along ephemeral drainages below the
Grum Dump West on October 1, 2009, The survey was planned to collect flow and water quality
data at numerous locations down potential drainages, but at the time of the survey, water could only
be located at some distance from the dump toe. Survey locations are shown on Figure 10. The
Laberge survey report is included as Appendix E.

The survey included flow measurements and sampling for water quality at two stations, located
approximately 200 and 400 m down gradient of the dump. Station G1 was the highest elevation
location where water was observed. Table 26 presents flow, zinc and sulphate concentrations and
calculated loads for each station.

DhVado
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4.7.6

4.8
4.8.1

Table 26: Grum Dump Surface Water Quality

Station | Discharge | Alk (total) Cond pH 504 Zn 50, Zn
(m’ls) Load Load
ma/L usS/em pH units mgi/L mg/L (mgl/s) (mgl/s)
G1 0.0015 330 1760 8.0 680 0.001 1020 0.0015
G2 0.002 270 1290 8.1 460 0.015 820 0.03

Flow measurements indicate that stream discharge did not increase significantly between the
surveyed stations. Attempts to locate flowing water higher up on these drainages was unsuccessful.
Discharge measurements are typically considered +10%, so the reported flows are considered to be
the same.

Sulphate concentrations suggest that these surface waters are impacted by dump seepage. Zinc
concentration at station G1 was low, but surprisingly high at G2. Both sulphate and zinc
concentrations suggest dilution when compared to the toe seep data from SRK-GD13. Zinc and
sulphate load show different increases in the downstream direction. Zinc concentration increases
between the two stations increase by more than one order of magnitude. Suphate load decreases
slightly.

The measured concentrations suggest that seepage from the dump is reaching the creek at the
measurcment stations. The depth and pathway is uncertain, but at greater depth than monitored by
P09-GW1 and GW2. Weathered bedrock is a likely candidate.

Considerations for Closure Planning

At this time, this area is not considered to require additional work, besides continued monitoring of
cxisting stations (P09-GW1 and GW3). The load from this area is relatively low and the catchment
is small. The groundwater wells should be visited as part of the routine monitoring, particularly in
early spring. Consideration should be given to continued monitoring of surface water quality.

Upper North Fork of Rose Creek

Drill Holes, Completions and Hydraulic Testing

Three drill holes were completed Upper North Fork Rose Creek area, P09-UNI1, 2 and 3. All three
drill holes were terminated in shallow bedrock. Monitoring wells were installed in saturated
unconsolidated materials. The three drill holes were completed roughly perpendicularly to the
NFRC, with UN1 being closest to the NFRC stream valley side and UN3 being closest to the NFRC
and the center of the valley. Drill hole locations are shown on Figure 15. Drill hole location and
completion details are summarized in Table 27. Hydraulic testing results are summarized in

Table 28. Drill logs are located in Appendix A.
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Table 27: Upper NFRC Drill Hole and Completion Information

Drill Hole | Northing | Easting | Stick-Up | Inclination | Drill Hole | MW Depth | Stick- | Screen Depth to Date of most

D Elevation | (degrees) Depth to Bottom Up Depth water (m recent depth
(masl) (mbags) (mbgs) (mags) | (mbgs) | from TOC) to water

P0OS-UN1 6914228 | 586409 1114.21 a0 9.1 5.2 1.01 35750 1.33 25-Aug-09

PD9-UN2 6914226 | 586436 1114.72 20 9.4 6.7 0.90 5'32.;0 1.64 25-Aug-09

POS-UN3 | 6914243 | 586400 | 1115.26 90 137 8.8 080 | 725° 18 25-Aug-09

Mbgs = metres below ground surface,
TOC = top of casing.

Table 28: Upper North Fork Rose Creek Hydraulic Testing Results
Drill Hole Test Zone | Test Type Test Zone (m) Test Date Hydraulic
ID Lithology Conductivity
(m/s)
POS-UN1 0B Slug 3.7 to 5.2 (Screen) 26-Aug-09 1x10-3 (BEJ)
P0S-UNZ OB Slug 5.2 to 6.7 (Screen) 26-Aug-09 6x10-4 (BEJ)
POS-LIN3 0B Slug 7.3 o 8.8 (Screen) 26-Aug-09 3x10-4 (BEJ)

Figure 16 is a cross section through the UN drill holes, oriented perpendicular to the NFRC.
Observations and conclusions from drilling and hydraulic testing of the Upper North Fork locations
include:

Overburden Characteristics

s Depth to bedrock increases towards the center of the stream valley ranging from about 7.5 to
12 m below ground surface, Depth to bedrock was greatest at the northern-most drill hole
(UN3), which is located along the northern valley margin, not within the valley centre.

= Lithology is vertically and laterally heterogeneous, characterized by varying percentages of silt,

sand and gravel, with clay-rich zones.
s Sand and gravel with silt is the most common material.

e Sand and gravel, or cobbles with sand and gravel are present over bedrock. At UN3, this cobble
zone is 3.4m thick.

s The upper two to three meters of UN3 were frozen, indicating the presence of shallow,
discontinuous permafrost. This is supported by observations of isolated frozen monitoring wells
at the Zone II area, downstream from the Upper North Fork area.

» Slug testing data from all three holes indicates high hydraulic conductivity, ranging from
3x10% m/s to 1x107 m/s with an average of 6x10™ m/s. Overall, the valley bottom sediments

can be considered to be highly permeable.
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4.8.2 Water Quality

Samples were collected from all three monitoring wells for water quality analyses. A summary of
water quality results is presented in Table 29.

Table 29: Upper NFRC Groundwater Quality

~ Well ID Sample Sample n | Acid Alk Cond pH SO, Ma Zn Ca
Depth From (pHB8.3) | (total) 7
(m drilled {mg/L) | (mg/L) | (uSlem) | (pH | (mg/L) | (ma/l) | (mg/L) | (malL)
depth) units)
POS-UN1 37t52 Ovarburden MW 1 6.8 120 233 7.8 8.7 7.27 0.005 34
POS-UNZ2 5.2t086.7 Overburden MW 1 6.9 2170 415 7.8 16 15.3 0.031 62
POS-UN3 731088 Overburden MW 1 12.5 110 215 7.5 8.2 555 0.011 31

n = numbar of samples; mw = monitoring well

Concentrations of sulphate and zinc are relatively low, and conductivity in range with other
interpreted background levels. Zinc concentration in UN2 is about one order of magnitude greater
than UN1, but may indicate background variability. Sulphate levels are very low in all three

monitoring wells.

4.8.3 Hydrogeologic Conceptual Model

The area of the upper NFRC drill holes can generally be characterized as a relatively broad, flat area
of alluvial stream deposits, surrounded by variable thickness’ of glacial deposits. Surficial geology
maps from Bond (1999) shows alluvial plain materials within or overlying a colluvial apron.

Alluvial deposits are defined as: silt, sand and pebbles with reworked cobbles and boulders
occurring as bars or overbank floodplain deposits, 0 - 10 m thick; floodplain subject to periodic

floods.

Colluvial apron is defined as: coalescing colluvial fans at the base of a slope, =1 m thick.

The drill holes are located at the downstream end of a flat, approximately 25 to 100m wide and about
100m long, area of alluvial deposits. The confluence of the Faro Creek diversion is located about
50m upstream of the drill hole locations. The drill hole locations are located in a narrow portion of
the area, where the NFRC becomes constrained in a relatively narrow valley bounded on the
northwest by hills leading up to the Faro waste rock dumps and on the southeast by materials

mapped as colluvial apron.

Two hydrostratigraphic units are defined for this area:

1.

Alluvial deposits — 7 to at least 12 m thick. Typically silty sand and gravel. Relatively high
permeability cobble-dominant zone on bedrock is typical. K = 5x10™ m/s to 1x10” mvs.

2. Bedrock — carbonaceous phyllite or similar lithology. Typically lower hydraulic conductivity
than overburden based on data from other areas (likely by at least two orders of magnitude).

OWVade
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4.8.4

4.8.5

The alluvial deposits hydrostratigraphic unit does not appear to be confined to the valley center in
the vicinity of the NFRC, though lateral extents are uncertain. At surface, the valley appears
bounded to the sides by relatively low permeability colluvial apron materials, into which the NFRC
appears to have incised. The alluvial deposits unit can be assumed, at least at this area, to be a
single, highly permeable, zone.

Water levels within the UN monitoring wells are all relatively close to ground surface, probably
close to the elevation of the NFRC. It is assumed that the NFRC is a gaining stream in this area as
the valley narrows at the southwestern end, though there is insufficient water level data, particularly
for bedrock and the NFRC itself, to confirm this. Water within the overburden unit is assumed to
flow in the same direction as the NFRC and to have a horizontal gradient similar to the NFRC,

Flow and Load Estimates

Flow and load estimates were determined for the valley centre alluvial unit based on the cross-
section illustrated in Figure 16. A cross-sectional area of 500 m* was assumed (50m wide by 10m
thick). For the purpose of the flow estimates, the flow direction is assumed to be roughly horizontal
in the direction of flow of the NFRC. A gradient of 0.02 was assumed, about that of the NFRC.
Results are presented in Table 30.

Table 30: Upper NFRC Groundwater Flow and Load Estimates

Unit Area | K(m/s) | Gradient | Flux S50, Zn Conc. S04 Zn Load
(m?) (') Conc. (mglL) Load | (tonnelyr)
{mall) (tonnelyr)

Alluvial Deposits | 500 6x10™ 0.02 6.0 26 0.043 5 0.0083

Considerations for Closure Engineering

One or more of the new wells should be added to the groundwater monitoring system, if more
background water quality data is needed and the wells are not frozen.

The location of the drill holes described here is the approximate upstream end of the re-aligned
NFRC channel deseribed in the closure project description. A cutoff wall has been presented as part
of this project description to divert clean groundwater within the alluvial materials up into the
re-aligned NFRC channel. Based on drilling and hydraulic testing results, construction of said cutoff
seems reasonable, with proper planning for water management during construction and selection of a
cutoff method appropriate for reasonably high permeability materials.
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5

5.1

Conclusions and Recommendations

A field program was conducted during the late summer of 2009 to provide groundwater information
for eight locations at the Faro and Vangorda/Grum mine areas and to install a groundwater well for

the Guardhouse. Reporting of the Guardhouse water well installation and testing is provided under

separate cover. For the other eight locations, interpretations of subsurface conditions were made or
updated. Considerations for closure planning were included for most of the areas. Conclusions and
recommendations for each of the eight areas are:

Cross Valley and Intermediate Dams (CVD/ID)

Three inclined drill holes were completed to characterize bedrock below the CVD. Monitoring wells
were installed in two (P09-C1 and P09-C2). A monitoring well could not be installed in P09-C3 due
to an inability to get surface casing seated in bedrock. Depth to bedrock increases from north to
south, from about 25m to 56m. The depth to bedrock at the southern-most drill hole (56m at
P09-C3) was greater than anticipated from previous drilling. Hydraulic conductivity is variable,
from average lows around 5x10™® m/s to local zones of values greater than 1x10” m/s. A highly
permeable zone was identified at depth in P09-C3, with a value of about 2x10* m/s. No significant
structural features were identified in the bedrock. Hydraulic conductivity is generally higher at the
northern side of the valley and lowest in the center. Bedrock water quality is variable. Elevated
sulphate at P09-C1, the northern most drill hole, and zinc are similar to impacted overburden in this
area. Zinc is relatively elevated at depth in P09-C3 compared to other monitoring wells below the
CVD. P09-C1 water quality suggests that bedrock underlying the northern portion of the valley is
impacted like overburden. The deep bedrock sample for P09-C3, which was collected during an
airlift test cannot be repeated but needs to be further interpreted as part of the 2009 groundwater
quality study. Contaminant load within bedrock exists and must be considered as part of closure

engineering.

Drill holes below the ID did not reach bedrock due to heaving sand conditions. All drill hole
attempts were grouted to surface.

CVD/ID Recommendations

= Additional bedrock investigation should be considered as part of on-going closure engineering,
particularly if the Rose Creek Valley SIS is not going to be located along the toe of the CVD.

¢ Pumping tests should be completed using the existing overburden pumping wells and monitoring
in bedrock. The objective being to assess whether or not pumping from overburden can provide

bedrock hydraulic control.

= SIS engineering and method assessment should include consideration of the depth to bedrock
across the valley.,

=  Water quality from the CVD bedrock drillholes should be included in the 2009 groundwater
quality review and, if the deep bedrock groundwater sampled during drilling of P09-C3 cannot
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5.2

5.3

be identified as anomalous background data, additional drilling will be required to better
delineate contaminant distribution in this area.

e Monitoring wells in P09-C1 and C2 should be added to the list of regular groundwater sampling
locations.

ETA

Two drill holes were completed at the mouth of the Faro Creek canyon to characterize hydraulic
properties and water quality within bedrock and natural overburden. Bedrock has low hydraulic
conductivity and drilling did not identify any significant geologic structures. Overburden is thin, no
more than 2m thick, but highly permeable, under about 16m of tailings. Bedrock water quality
shows low concentrations of sulphate and zinc. Overburden has high sulphate and zinc
concentrations, and sulphate load on the order of 300 tonnes/yr and zinc load on the order of

5 tonnes/yr. Bedrock loads are orders of magnitude lower. The reasonably high load within the
overburden unit indicates load has or is bypassing the ETA interim SIS. Bedrock seepage is
relatively minor.

ETA Recommendations

e Monitoring wells PO9-ETA1 and ETA2 should be added to the list of regular groundwater
sampling locations.

= Seepage interception in the ETA should be improved to provide better capture efficiency.

= Consideration should be given to removing tailings from within the bottom of the Faro Creck
Canyon as part of closure.

S-wells

Performance review of the S-wells SIS indicates that the system is capturing significant load, but
was not achieving the required drawdown within the Shallow Aquifer to fully intercept groundwater.
It was also recognized that additional groundwater monitoring was required down-gradient of the
SIS to monitor system effectiveness. As part of the 2009 field program, six monitoring wells were
installed below the SIS. Geologic data suggests that the SIS intersects the Shallow Aquifer except at
the eastern end. Modifications to the S-wells SIS were undertaken during the 2009/2010 winter
season to improve drawdown and extend the interceptor trench to the east. Performance data
following the SIS modification work indicate that hydraulic control has been significantly improved.
Deep Aquifer interception at PW2 is working but could be improved by replacement of PW2 and
installation of a second pumping well near PW2. PW1 is operating effectively but contributing a
small percentage of the overall intercepted load.

S-wells Recommendations

= Monitoring wells P09-SIS1 to SIS6 should be added to the list of regular groundwater sampling
locations.

DMinde
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5.4

5.5

= Performance reviews should be completed annually to assess system effectiveness.

e Flow monitoring on the NFRC needs to be conducted with water quality sampling and
procedures should be improved to provide more accurate values.

e Consideration should be given to replacing PW2 with a well of similar diameter and deeper
screened interval and installing a second pumping well near PW2.

= The current setup should be monitored for at least one year to provide better data for assessing
SIS effectiveness.

Grum Slot

An elevation of 1213.4 masl was determined by Gartner Lee as the maximum level to which the
Grum Pit water level should be allowed to reach to prevent discharge to the environment. This
elevation was based on the assumption that the overburden — bedrock interface is permeable.

Two drill holes were completed in the Grum Slot to assess hydraulic properties of the overburden —
bedrock interface and deeper bedrock. Testing data suggests that the interface and overlying
sediments are permeable, but water levels in both overburden and bedrock are higher than the pit
water elevation, similar to the standing water in the Grum Slot. The presence of a groundwater
mound under the Grum Slot creates a hydraulic barrier to flow from the Grum Pit, hence,
consideration may be given to increasing the maximum allowable Grum Pit water level, as long as it
remains lower than the standing water in the Grum Slot (~1227 masl). The possibility of changing
the maximum allowable Grum Pit water level will have to be considered in terms of predicted Grum
Pit water quality and risk of release to the environment, but could allow significant additional storage
capacity within the Grum Pit.

Water quality in the overburden shows relatively high concentrations of zinc similar to Grum Pit
water quality. Bedrock has lower zin¢ concentrations. Standing water in the Grum Slot has higher
zinc concentrations than groundwater or the Grum Pit water.

Grum Slot Recommendations

e« P09-GS1A and GS1B should be sampled again to provide better confidence in water quality
numbers, but shouldn’t be monitored more than once per year. Sampling of the Grum Slot
standing water should also be repeated.

e Ifthe load to the Grum Slot standing water cannot be identified and cut off, consideration should
be given to routing clean water into this area, to provide a source of dilution to this water and to
support the high hydraulic head providing the barrier to flow from the Grum Pit.

Little Creek Dam

Seven drill holes with monitoring wells were completed below the toe of the Little Creek Dam to
provide groundwater quality and hydraulic conductivity information. The geology is heterogeneous,
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with zones of high permeability sand and gravel interlayered with lower permeability silty units.
Groundwater flow is estimated to be about 5 L/s. Groundwater quality shows relatively little
influence of impacts from contaminated seepage. Sulphate is elevated but not to levels observed in
Little Creek Pond. Zinc concentrations are low and may indicate attenuation.

Little Creek Dam Recommendations

= Monitoring wells P09-LCD1, 2, 3, 4 and 6 should be added to the list of regular groundwater
sampling locations.

5.6 Vangorda Creek

[nvestigations in the Vangorda Creek area included the installation of two drill holes immediately
down gradient of the mine access road to characterize bedrock under Vangorda Creek and
overburden, as well as a flow and water quality survey of Vangorda Creek itself. Bedrock drilling
identified no geologic structures and bedrock permeability ranging from about 2x107 to 7x107 m/s.
A permeable sand and gravel unit was identified overlying bedrock. Water quality in both the
bedrock and overburden shows low concentrations of sulphate and zine, though slightly higher in
overburden than bedrock. Groundwater zinc and sulphate loads in this area are minimal.

Groundwater elevations indicate a gradient towards the Vangorda Pit, but if the pit water level
reached a high enough elevation, flow towards Little Creek Dam, within the basal sand and

weathered bedrock unit, would be possible.

The Vangorda Creek flow and water quality survey indicates that loading to the creek is occurring,
but can mostly be explained by inputs from small surface water drainages below the Grum Pit and
seepage from Moose Pond. An increase in zinc load upstream of Moose Pond was identified, but the
source is uncertain. A high concentration, low flow source, such as a minor seepage from the
Vangorda Dump could cause the observed increase in load, but the presence of such a source has not
been identified.

Vangorda Creek Recommendations

= Monitoring wells P09-VC1 and VC2 2 should be added to the list of regular groundwater
sampling locations.

» Additional flow and water quality surveys should be completed along Vangorda Creek to
determine if the observed zinc load increase is real and, if so, provide spatial guidance for
identification of potential sources.

e Consideration should be given to further subsurface characterization of the basal sand and
weathered bedrock unit underneath the Vangorda mine access road and closer to the
southwestern edge of the pit to determine the elevations and characteristics of this potential
pathway for Vangorda Pit water.
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5.7

5.8

Grum Dump West

Three drill holes were completed in June 2009 west of the Grum Dump, in the vicinity of seep
monitoring station SRK-GD13, immediately down-gradient of the Grum Dump. 2009 sulphate
concentrations at SRK-GD13 were about 1,150 mg/L and zinc concentrations about 0.1 mg/L. Seep
flows range from about 6 L/min during the later summer dry season to greater than 100 L/min during
the spring. Overburden thickness ranges from less than 1m to about 3.5m, lithologies ranging from
sand and gravel to silty or clayey sand. At the time of drilling, significant water was encountered,
but by August, when hydraulic testing and sampling occurred, all monitoring wells were dry,
suggesting seasonal variation in water levels is greater than the depth of monitoring well screens, on
the order of a few metres.

A stream survey was conducted in October 2009 by Laberge to assess surface drainage from this
arca. Water was not observed until a distance of about 200m below the dumps. Water quality at two
stations showed elevated sulphate concentrations (=900 to 1,000 mg/L) and low zinc concentrations
(0.0015 to 0.03 mg/L); the higher concentration being found at a distance of about 400m down-
gradient of the dumps.

While concentrations are relatively low and the catchment size for this area is relatively small,
results suggest seepage from the Grum Dump is the likely source of the loadings.

Grum Dump west Recommendations

e Monitoring wells P09-GW1 and GW3 should be added to the list of regular groundwater

sampling locations for the spring only.

e Consideration should be given to continuing flow and water quality monitoring at least at station
G2 to provide better information regarding potential effects of dump seepage on surface water
drainages over time.

Upper North Fork of Rose Creek

Three drill holes with monitoring well installations were completed within the NFRC valley about
50m downstream of the confluence with the Faro Creek diversion. The purpose of these drill holes
was preliminary characterization of geology and groundwater conditions for use in engineering
design for the re-alignment of the NFRC into a lined channel.

Drilling results indicate that valley alluvial materials have a depth of up to 12m closer to the valley
centre, decreasing towards the valley margins. Shallow, discontinuous permafrost exists, but extents
are uncertain. The alluvial plain characterizing this overall area narrows to about 25m or so at the
southwestern edge, where the NFRC flows out of the valley. The NFRC is probably a gaining
stream at the outlet of the alluvial plain. At the outlet, the sides of the valley are characterized as
colluvial apron, heterogeneous colluvial deposits. Alluvial materials within the valley centre are
quite permeable with hydraulic conductivity as high as 1x10™ m/s. Groundwater flow within the
valley centre is estimated to be on the order of 6 L/s under natural conditions. Groundwater quality
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showed relatively low concentrations of sulphate and zine, considered to be representative of
background levels for this area.

Upper NFRC Recommendations

= [If further background water quality is considered necessary for the NFRC stream channel, one or
more of the monitoring wells in this area could be included in the regular groundwater sampling
program, if the wells are not frozen.

e Engineering design for the cutoff wall at the upper end of the NFRC channel re-alignment
should consider water management during construction and appropriate cutoff wall techniques
for high permeability materials.

This report, “Faro Mine Complex — 2009 Groundwater Investigations - FINAL,” was prepared
by SRK Consulting (Canada) Inc.

Prepared by

Dan Mackie (and CW)
Senior Hydrogeologist

Reviewed by

Cam Scott, P.Eng.
Principal Engineer

All data used as source material plus the text, tables, figures, and attachments of this document have
been reviewed and prepared in accordance with generally accepted professional engineering and
environmental practices.
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Only holes in cross sections are shown on plan.

Elevation (masl)

SIS WELL WATER QUALITY - AUG. 2008
D Zn(mgh) S04 (mgh)
5I81 No sample Bailed dry with slow recovery
sIs2 396 6900
SIS3 360 6000
5154 307 6000
SIs5 No gample Bailed dry wilh slow recovery
SIS 6 No sampla Balled dry with slow recovery
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i 2008 Monitoring Wells Coordinates

i ID Easting | Morthing | Elevation (stick-up)

| PO9-GS1A | 592593 | 6904658 1230.00 j

Faro Mine, Yukan

Dals of Pholography: 2008010

Survey control derivad from existing 1:20000 pholography
Survey conbrol based on: UTM Projection, NAD2ZT, Zome 8
Campilad by The ORTHOSHOP, Calgary, Seplamber 2003
WO 8855
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A\01_STESWFARCH,1000_Daloitte_imn_GE_ProjectsyAcod-Vongordn - Gramh 2005 Drowings'\Wo_Ames.dwg

POS-GS1A P0S-GS1B
1250 — . Ground EL 1229.14m Ground EL 1229.07m
See Detail 1 below
OB/BR Contact / 2
EL 1216.0m (GLL, 2003) o —— - Grum slot standing water
& S04* (mg/lL)  Zn-d* {mgfL) Grum Pit Water — ===
E a7 3‘% - Level El. 1205.45m
"gmm- as0— 5 = - 0see
T 420 - 4,580
& P Grum slot surface water quality:
. 440 4970 P S04 - 310 mglL
- Zr-d - 0.010 mgiL
a7 Sampled Aug. 27, 2009
430 - q.800 D -
1150 —
0 * Water quality samples laken July 14, 2009. Quality at Om water depth 457
averaged from surface water sample points GLS-1 through GL-7.
SECTION (A
\8/
] 20 40 6O BO 100
PO9-GS1A POB-GS18 Scale in Melres
S04 - 410 mglL
Zn-d - 4.360 mg/L
1230 Sampling date-Aug. 1, 2009 -
LEGEND
1220— - - — — E Screen Section
D Owverburden
7 D Bedrock (Phyllite)
E =
5 1210 Packer test . \Water Level (Data taken July 13, 2008)
= Slug test
3 / 4 *G518 - Projected to section
w = Packer test taken near OB/BR contact.
S04 - 450 mgilL z
Zn-d - 0,056 mgll =
1200 Sampling date-Aug. 2, 2008 ; T T T
ELbbbbbbbE
Hydlraulic: Conductivity K {ms)
All tests Packer tasls unless olhenwise indicaled.
DETAIL 1 P
0 5 0 15 20 25 K i 1 2009 Groundwater Investigation
SRR V Enginoors and Sciontists v Faro Mine Closure Grum Slot
‘i‘ Fermeture de la mine Faro Cross Section
SR 08 Mo 1CYDO 034
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SO SITESWUTARDN 1008 Delotthe_from CE_Pra jrctshAcas-vangorsa - Grush20rs Drovings\ SectienPt—WClowg

2009 Drill Hole nordiaes -
AL est L / AN Easting | Northing |Elevation (stick-up)
LEGEND By POS-LCD1 593468 6903138 1097.6

4 2009 Completed Monitoring Well (MW) | _POS-LCD2 | 593465 | 6903136 1097.71
Existing Monitoring Well P09-LCD3 593443 6903104 1093.78
A © | P09-LCD4 | 593436 6903097 1093.7
Surface Watar Survey Location @ P09-LCD5 | 593418 | 6903056 1096.37
' SRK Seep Monitoring Location A8 PO9-LCD6 | 593421 | 6903073 1096.15
L Previous Water License Monitoring Station if] POS-LCD7 | 593423 | 6903009 1101.93
O Weir 4 P09-vCl 593627 6903244 1113.23
- POg9-vC2* 593623 6903259 1111.14
Note: * Location of BH P08-VC2 is approximate . 3 o ‘ P
T
Survey control derived from existing 1:20000 photography w = SHK cﬂﬂﬂ"’f’ﬂg "‘L‘ ,\{l;"; ' 2 L?trl‘,?: g?::l:eéalrgea?'ludgaunn
Survey control based on: UTM Projection, NAD27 V Engineers and Sclantists | EA Faro Mlne Closure :
Compiled by The ORTHOSHOP, Calgary, September 2003 < % W W s & A, Fermeture de la mine Faro Vangorda Creek Drill Hole and
, Stream Survey Location Map
Scale in Matres :: ﬁ:m s:.,—_tc:;c:f"l;-:i:c1 e FARO MINE COMPLEX e Feb. 2010 s oM I 10




SAGE_SITESAF AR 000_Deloit te_fren E_Projects‘\Acod-Yangorda-Grum 2609 Brawingsh SectionFIH-C1ldmg

PO9-LCD7
(No Water Quality
Data. Dry Waell)
“’T_-__ - "':‘--..___‘_‘_
i Possible Original
1100 — : el ey P09-LCDZ PO9-LCD1
S04-175mglL 504 - 165 mgiL
P09-LCD5 P08-LCDE Zn-0.010 Mgl Zn-0.004 mglL
7 __ (No Monitoring Well) S04 - 140 ma/L -
"'-- i e L Z_n-llD13 I'I‘IDIL P08-LCD4 P09-LCD3
i S04-270mall.  g44 450 mgiL
e I o | S e e e e, TSR I T e Zn-0004moll o 6004 mgiL g e S ]
e e e = LR N D el RS :
ﬁ - _.Ql :.0'.5:4.’.‘1{.'?[""5 B :. )
E e ;
=
E 1080 —
£
L
-
]
1085 —|
1080 — : ol e
VEE A stllnens s A S A A i ) A D -
T L b S e S
i 5 e el o - — B T
> L/ N o R L i AT -
-._._?_ X o v_,_ —_—
1075 i3
SECTION
2X Vertical Exaggeration
DRILL HOLE COORDINATES :
Hole ID Easting Northing _ |Elevation (stick-up)
LEGEND: Monitoring Well PO9-LCD1 | 593467.652 | 6903138.018 1097.60
— == ™  Permafrost Horizon POS-LCD2 553465.033 | 6903136.480 |  1097.71
P0OS-LCD3 593443.025 | 6503103.880 1093.79
Silts, Sands (Gravels may be present) Screen P09-LCD4 | 593435.751 | 6903096.675 1093.70
. PO9-LCD75 | 593417.974 | 6903055.890 1096.37
Sanyis, Coatnin (IR ey Soproeany B e PO3-LCD6 | 593421144 | 6903073.076 1096.16
PO9-LCD7 593423.009 | 6903008.629 1101.93

Sands, Gravels (Greenish Black)
Organic Rich Soils

Clays

Bedrock (Phyllite)

All water level measurements taken
between Aug. 5-7, 2009,
Water quality results from August 2009,

0 5 10 15

e —————————————————1

Scala in Metres

20

2008 Groundwater Investigation

¥
SRK Consulting o . =
» Englneers and Scientita oy Ifaro_ Mine Closure Little Creek Dam
‘?_, Fermeiure de la mine Faro Cross Section A
SRK JOB MO 1CYD01.034 _ -
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1120 Vangorda Projected to section
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1110
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—
o
fra)
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|

ELEVATION (masl)

1080

1070

1060
S04-71 aﬁ :

Zn-d - 0.006 :._E__u s

1050

1040 —

LR SECTION (B

0y

Siltand CI
e Monitoring Well No Vertical Exaggeration
Silt and Clay with some Sand/Gravel _

Sand and Gravel Screen
Bentonite Grout

Bedrock (Phyliite) Backfilled Drill Hole

Creek Deposit
=\)/= SRK Consulting
( Engineors and Sclontists

All water level measurements

s \.1 Faro Mine Closure

2009 Groundwater __..<mmﬂ.mm_mmo_._-

&880 @ T--li- delamine Faro

taken on Aug. 5, 2009 0 5 10 15 20 25 Ve 822
o e —— . e——
Sl Metx SRK JOB HO: 1CYOD1.034
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N O0_SITESNFARDN 1000, Detoltte,_ firom G _Pro jects\icad-Vangorda-Grun 2009 Drowings\SectionPOd-WCldwg

ELEVATION {masl)

1140 — e e e R — PO

Sea Notes on holes Vangorda Pit

Creek crossing
B Creek crossi ' o POSVC2 is projected - - -
raak crossing is projecte ¢
onta lithological Himds
information from POSVC1
1100 __________________H—-—'_'_F-_-_-_-_-_-_-_
____________ El. 1080.58
“““ (Jul 13, 2008)
=

1080 —————— ——— e
1060 ——— = — =

l!;‘,.,...,_'..,...,_

Esswewooop

EREBRHAHINY
1040 Hydmulic Conduclivity K (m's)

ﬂ Notes:
SECTION T,
1. Both holes are projected onto section, Elevations to be
No Vertical Exaggeration datermined In final draft.
2. * P09-VC1 drilled at 60° perpandicular to and away from section,
LEGEND:
Maonitoring Well
Silt and Clay
Screen

Silt and Clay with some Sand/Gravel
Bentonite Grout

Sands, Gravels (Silts may be present) Backfilled Drill Hole

Bedrock (Phyllite)

All water level measuraments
taken on Aug. 5, 2009

SRK Consulting

=

2009 Groundwater Investigation
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“we T

Engiisam Snd Sk = Vangorda Creek
0 10 20 3o 40 50 @8 Fermeiure de la mine Faro GI'GF?S Section C
Scale in Metres SRK JOB NO: 1CY001.034
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2009 Drill Hole with Monitoring Wedl (M)
2009 Drill Hole without Manitoring YWell (MW)
Surface Water Survey Location

SRK Consultin : :
SRK Seep Survey Location Enginsers and Soi ” < Faro Mine Closure Grum Dump West

Al - rsiure de la mine Faro Drill Hole and Stream Survey

m—— i Location Map _
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W 1250 ]
- See Figure 14b
for Delails
|
1200 T
0 2438 564.3
SECTION @
1:2500
LEGEND
—_— Creek crossing
POS-GW1  Drill Hole! Monitoring Well
Gl o Surface Water Survey Location
4] 20 40 B0 O 100
=]
Scale in Meiras
sk 2009 Groundwater Investigation
.‘I.KI\L_ w..

l_'. Fermeture de la mine Faro

SRE 408 WO 1CT001.034

FILE KAME:  VG_Area.dwg
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Elevation (masl)

e e S B e

1272 -
1270 ‘
1268
SECTION (B
LEGEND NEV,
E  screen Section Sand and Gravel No Vertical Exaggeration
Topsoil Gravel
| Silty/Clayey Sand Bedrock (Solid)
Weathered Bedrock Water Level Post-Drilling (June 2009) .
NOTE: All Wells Dry August o September 2008 ' 3 4 5
Scale in Matres
i o 2009 Groundwater Investigation

+ﬂl€ Consuitil aMPn "
_\/_ %ﬂmﬁ (V¥ Faro Mine Closure

Fermelure de la mine Faro

Grum Dump West
Cross Section B
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Drlll Hole Cmrdinates
| 10 | Easting Elevation (stick-up)

POS-UN1| 58541
POS-UN2 _
[Pos-uN3 | 586400 m

POS-USH
4 2009 Monitoring Well Completed

2009 Groundwater Investigation

Faro Mine Closure Upper NFRC Drill Hole
a8l - e de la mine Faro Lﬂcatmns

[Rewe pwo STE meod | et




AD00_Deloitie_fom I L) MAoad SME
1140 — See Delail below
T 1130 Trall /
E Morth Fork Rose Creek
=
::__:' 1120 —
< POS-UN3  PO9-UN1 PO9-LINZ
L
o 1110 H H
1100
SECTION (A
LOOKING UPSTREAM
o 10 20 30 40 50
Scale in Metres
11107
LEGEMD: o P0B-UN1
Silt and Clay g
= 1100
Sand and Gravel 35
E
Cobbles E 1085 1
=l
Bedrock (Phyllite) i
1085
* PO9-UNZ Projected to section
DETAIL
o 5 10 5 20 25
e —— et !
Scale in Melres
— 2008 Groundwater Investigation
Survey control derived from existing 1:20000 1*’— SRK Consulting ~ X g
photography Survey control based on: UTM Enginepos and Scleniiss ,}‘FL Faro MIHB Closure Upper NFRC
Projection, NAD27 Compiled by The ORTHOSHOP, B Fermature de la mine Faro Cross Section
Calgary, Seplember 2003 [shx vom no:  1CYO01.034 - s
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Drill Hole Logs
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POS-C1

0to 3 feet

3 to 10 feet

10 to 15 feet

15 to 40 feet

40 to 70 feet

70 to 80 feet

80 to 85 feet

85 to 91 feet

Infill - Road materials (Clay, little silt, sand, and gravel) brown

Organic swamp material (peat?) that smelled — black in color, decaying vegetation
Gravel with cobbles, trace sand and clay.

Silty clay, grey wet

Gravel and cobbles little sand (30 to 50 mm)

Silty clay some sand

Sand and gravel

Weathered bedrock, phyllite.
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PROJECT: 2008 Groundwater Investigation BOREHOLE: POS-C1
snx M’"g LOCATION:  Cross Valley Dam PAGE: 1 oF 3
Engineers and Scienfists FILE No: 10Y001.034 DRILLTYPE:  Odex 4"/Diamond
BORING DATE: 2009-07-22 TO  2009-07-27 DRILL: Fraste MDXL
DIP:  70.00 AZIMUTH: 30 CASING:  Nong
BOREHOLE LOG COORDINATES: 691431385 N 580169.97 E DATUM: UTM MAD 27, 08Y
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
Azimuth approximate. TopscillCrganics [TTT sin
Watar lavel Aug 8, 2009: 0.378m from TOC 7o Tailings Sand 5 Backfil Bentonile Grout
7777 Road materials Graval Bentonite  [7vd Cement
=1 Overburden =] Cobbles Sand
WELL STRATIGRAPHY # Joints [ =i
DETALS # Foliations
E Hydraulic
Rt i d o P conductivity
g| BB T K COMMENTS
2 g TCR ¢
E ﬁ SYMBOL " (mi)
w o
o z DESCRIPTION (%) 5% 2
] B s 7 ExEE
Fem siie Infill - Road materials (Clay, littie silt, sand, and graval], S TR N | :
| ‘ln. JUTS00,1,  boown — |
Ll ] || COrganic swamp malerial (peat?) thal smelled — black in e e e
1 | (l color, decaying vegetation Pl R B |
I i | : i Gravel with cobbles, frace sand and clay. b w e [
| Lt Bt 1012.19 e e =
s [tk Al 4.80 | Silyclay, grey, wel i [ ‘
i e | | 4
1H [ l i l ‘/7 /[f-
(B R 1400 14
IR A |V l
il i 1 LA
T ¥ |
ad [0 A1
i £ i 3 1 ‘
- il |
TR Hil 1220 Gravel and cobbles, Btfle sand (30 to 50 mm) LA Ll ‘
I i 2w e
| "iif| il @ oepd.p
1 [(EEHH RS SRR
Hl ”| B @ PP o ‘
| 181 A TR \
| - w - |
e WEEL 5o el |
(o | L ‘
2 I (8 vie ey |
I I | ¥l b St e P LY ‘ 5
‘ I 996,48 PP |
R | | 21.30 Silty clay, some sand 1+ | |
gl (i .
1 ‘ [ : %ll 99358 ‘ |
JEN S L] |




. PROJECT: 2009 Groundwaler Investigation BOREHOLE: P09-C1
SHK conﬂlﬂlng LOCATION:  Cross Valley Dam PAGE: 2 OF 3
E@mwm FILE No: 1CY001.034 DRILL TYPE:  Odex 4"/Diamond
BORING DATE: 2008-07-22 TO 2009-07-27 DRILL: Fraste MDXL
DIF:  70.00 AZIMUTH; 30 CASING:  Naone
BOREHOLE LOG CODRDINATES: 6914313.85 N 5B0169.97 E DATUM: UTM NAD 27, 08V
GENERAL COMMENTS: SOIL LEGEND 7 cClay WELL PLUG MATERIAL LEGEND
Azimuth approximate. TopsoilfOrganics Sit
Water level Aug 8, 2009: 0.378m from TOC Tl Tailings -] Sand Backiil 1] Bentonile Grout
7771 Road materials Gravel F777] Bentonite Cement
Overburden 5§ Ccobbies [ 2] Sand
WELL c STRATIGRAPHY #Joints [
DETALS ' # Foliations
& WATER E |:E 10 20 ? Hy::::“c
g| 'BE-m ﬁ Ela conductivity COMMENTS
) =a TCR + K
= g | Zl@ RQDE L
E A . SYMBOL %)
a 2 E DESCRIPTION § :e__ % :'-'5_
zls 5|n ?IE il o
goz.17 | Sand and gravel PR e | . [ ]
25.90 Weathered bedrock, phylste [ ]
991.17 :
Se.07 | Bedrock - phyliite [ Phyllite, 3 foln fracs, giz veins, broken and weathered

,/,}f//,/ A {/}".-
Ui

Phyllite layering, 8 foln fracs, gtz veins with xdls,
cemenied joinds, sulphides

B foln fracs, gtz veins with xils, layered
5 foln fracs, vaining, long péeces of core recovenad
4 foln fracs, white & grey layers, sulphide xtis

8 foln fracs, long runs of core

2 foln fracs, sulphides, and gtz vains, vuggy, qiz xiis - pic
in daily report

6 foln fracs, qiz xiis, sulphides, qtz xiis, throughout

5 foin fracs, crumbly fractured, phylite, vuggy, qtz veins
3 foln fracs, gtz xtis, veins & pieces of phyllite

3 foin fracs, phylta very broken up and crumbly

11 fekn fracs, crumibly, clay, lols of fraciures & crumbly
3 foln fracs, clay, same as above

T foln fracs, layered phyfite, gtz blebs & veins, sulphides

6 foln fracs, layered phySiite, veggy with gtz veins
5 fiodn fracs, 3 lareg gtz veins, 20 to 100 mm in length
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PROJECT: 2009 Groundwalter Investigation BOREHOLE:  P0S-C1
LOCATION: Cross Valley Dam PAGE: 3 OF 3
FILE No: 1CY001.034 DRILL TYPE: Odex 4*/Diamond
BORING DATE: 2008-07-22 TO 2009-07-27 DRILL: Fraste MDXL
B DIP:  70.00 AZIMUTH: 30 CASING:  None
OREHOLE LOG COORDINATES: 631431385 N SeisS7E  DATUM: UTM NAD 27, 08V
GENERAL COMMENTS: SOIL LEGEND A1 Clay WELL PLUG MATERIAL LEGEND
Azimuth approximale. =3 TopsoilOrganics  [[ ][ sit
Water level Aug 8, 2009: 0.378m from TOC Tailings -] sand Backfl [l Bentonits Grout
Road matenials Gravel (7] Bentonite Cement
Overburden [E=] Cobbles Sand
WELL £ STRATIGRAPHY # Joints ==
: ﬁﬂ""; E Eé # Foliations T Hydraulic
’ 10 20 30
LEVEL - = it | conductiv
& " E : m ] . uctivity COMMENTS
kI g1 zm TCR ¢ K
5 g | o2 RQDE (mis)
& < o SYMBOL o
a E z DESCRIPTION (%) 2 n L %
2|5 5:J ?F E| E| %z
Bottom is layered purple/brown. B foln fracs, 4 to 5 gz
veins, 10 to 20 mm upéo 150 to 200 mem.
T foln fracs, gtz veins, cemented joinis, green fine
‘i grained bedded
| Green speckled, 10 fodn fracs, easier bo dll thowgh,
/ longer runs, gtz veins
Schist? 5 foln fracs, green, shiny mica like, easy Lo drill
"\ through
Schist? 6 foln fracs, same as above, some gtz veins,
VuQqgy areas
litho change. 1 foln fracs, similar looking to the 10-5
| misec core
3 foln fracs, same as above
1 foln fracs, same as above
956.00 1 foln fracs, competent, hard run to drill
B4.31 END OF BOREHOLE







PO9-C2

0 to 50 feet/15m “Till” clay, some silt sand and gravel brown, then grey
50 to 125 feet/38m Gravel, some sand, trace silt and clay, grey

125 to 145 feet/44m  Gravel with more sand

145 feet Coarse sand, trace gravel, silt and clay.






PROJECT: 2009 Groundwater Investigation BEOREHOLE:  P09-C2
snx conwﬂw LOCATION:  Cross Vallay Dam PAGE: 1 oF 3
Engineers and Scientists FILE No: 1CYD01.034 DRILL TYPE: Odex 4"/Diamond
BORING DATE: 2008-07-17 TO  2008-07-22 DRILL: Fraste MDXL
B DIP:  70.00 AZIMUTH: 30 CASING:  Mone
OREHOLE LOG COORDINATES: 601422757 M 580118.90 E DATUM: UTM NAD 27, 08V
GENERAL COMMENTS: SOIL LEGEND Cey |  WELLPLUG MATERIAL LEGEND
Azimuth approximate. £~ TopsoiOrganics  [1]] sit
Water level Aug. 8, 2009 - Ariesian. S5 Tallings 271 sand Backifiil [l Bentonits Grout
#7777 Road materials reny Gravel Bantonita Cemenlt
[F3 overburden [E2] Cabbles [2d sand
WELL E STRATIGRAPHY # Joints B
:EM“-F; £ : #Foliations T | Hydraulic
ool R 10 20 30 P —
E -m g | COMMENTS
: 5 a TCR ¢ K
(m/s)
E E = 5 SYMBOL B
a z & DESCRIPTION (%) L 5
1015.83 r 2 ?|5 550
0.00 "Till" clay, some silt, sand and gravel, brown, then grey | |
|
i
I
|
|
5 1001.73 |
ol 15.00 Gravel, some sand, trace silt and clay, grey | l
S5 '
il
[
| |
e .‘
1§lEy ]
1R |
A
I} r
s
it
| |
eS|




& PROJECT: 2009 Groundwater Investigation BOREHOLE: POg-C2
SRK consuﬂmg LOGATION:  Cross Valley Dam PAGE: 2  OF 3
Engineers and Scientists FILE No: 1CY001.034 DRILL TYPE:  Odex 4"/Diamond
BORING DATE: 2008-07-17 TO  200807-22 DRILL: Frasta MDXL
DIP:  70.00 AZIMUTH: 30 CASING:  None
BOREHOLE LOG COORDNATES:  6oM2zrsT N SSO1189E DATUM: UTM NAD 27, 08V
GENERAL COMMENTS: S0IL LEGEND ~ 7 Clay WELL PLUG MATERIAL LEGEND
Azimuth approximate. =3 TopsoliOrganics [ sl
Watar lavel Aug. 8, 2008 - Aresian. FE% Tailings - Samd 5]  Backdl [0 eentonite Grout
P77 Road materials 5] Gravel [ZZ] Bentonite  [7ivd Cement
Overburden [®e] Cobbles 11 Sand
WELL e STRATIGRAPHY # Joints [ — |
DETAILS : # Foliations 1
& WATER g = W0 20 30 H::rzrﬂ:
gl| 1=Ean Elg CoRCtIY COMMENTS
2 &8 TCR ¢ K
= g | 48 RQDHE (mis)
i 3 Bl = SYMBOL
u S & DESCRIPTION (%) PR
e E &
- -
|
9B0.12
38.00 Gravel with mose sand i
974.59 [
43,80 Coarse sand, frace gravel, sit and clay. |
973.87 | = ita. N |
e ﬁr:;:ﬂspmﬂhla Puossibie gabbro occurring at depth - see Phylite & sulphi 7 foln fracs
11 foln fracs, small gtz vein

12 folin fracs, very layeredibedded, crumbly

17 foln fracs, cemented joints, waggy

& foln fracs, rubbly, crumbly top more competent than
bottom

14 foin fracs, soma small gtz veins, lange cemented joint
17 foln fracs, qtz veins

12 foln fracs, gtz veins

10 foln fracs, washed oul area in run

T foln fracs, gtz last 41 cm of run




BOREHOLE LOG

PROJECT:
LOCATION:
FILE Ho:
BORING DATE:

DIP: 70.00

COORDINATES:

2009 Groundwaler [nvestigation
Cross Vallay Dam
1CY001.034

2008-07-17
AZIMUTH: 30

TO

691422757 N 5B0118.99E

2009-07-22

BOREHOLE:
PAGE: 3
DRILL TYPE:
DRILL:
CASING:

POS-C2
OF 3
Odex 4"/Diamond
Fraste MDXL
None

DATUM: UTM NAD 27, 08Y

GENERAL COMMENTS:
Azimuth approximate.

‘Water level Aug. 8, 2009 - Artesian.

SOIL LEGEND

EE Topsoil'Organics
g Tailings

Road materials
[=F] overburden

Clay
Sin
Sand
Gravel

Cobbles

HER

2

WELL PLUG MATERIAL LEGEND

Backfil
Bentonite
Sand

Bentonite Grout
Cement

WELL
DETAILS
& WATER
LEVEL -m

WATER LEVEL -m
ELEV.-m
DRILLED DEPTH -m

DEPTH-m

STRATIGRAPHY

#Joints [

DESCRIPTION

# Foliations
10 20 30

Hydraulic
conductivity

SYMBOL

K
(mis)

1x1070

| 1x107

COMMENTS

85 |-

70 |

75 |

940.93

11 foln fracs, giz marbleish at end of run

14 foln fracs, gtz veins running theough - X% pic

5 foln fracs, SAA

10 foln fracs, green in color and very hard

14 foln fracs, giz veins, broken up

10 foln fracs, many small gtz veins

2 foln fracs, clay with pebbles and gtz

gresan clay, crumbly and fracturad with phyllite

‘ 1 foln fracs, crumbly green rock, vuggy, gtz

10 foln fracs, crumbled, gtz al top, phyflite ai the bottomn
| B foln fracs, core missing, clay at the end of the run
11 faln fracs, pink qiz veining

3 fodn fracs, gabbro? Qtz green veining

B0 79.70

END OF BOREHOLE
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PHOTOS OF C3

Depth Description Photo
From | To '
0.0 2.5 Silty SAND with

light brown

gravel. Dry.
2.5 5.0 Silty SAND with

gravel, dark

brown moist
5.0 10 Silty CLAY, dark

grey, moist,

very plastic
10.0 12.5 Coarse silty

SAND with

clay, moist




12.5

135

Light gray rock
(boulder).
Water struck
at 13.5'.

135

16

Silty GRAVEL
with sand, dark
grey, moist

16

18

Silty GRAVEL,
sub-rounded,
sub-angular,
light brown,
wet

See above

18

75

Same as above

Same as above

75

140

Gravel/sand

140

142

Well sorted
beach sand,
dark grey




142

145

GRAVEL with
silty sand,
coarse sand,
small gravel,
mostly dark
colour,
subangular

145

146

sandy GRAVEL,
dark grey,
s50me
subangular %"
pieces, mostly
<1.5" sub
angular and
subround

146

149

Very uniform,
well sorted,
black SAND,
fine grain




145

150

Sandy GRAVEL

150

153

Sandy GRAVEL,
phyllite/quartz
, larger pieces
of angular
rock, possibly
boulders

153

160

Sandy GRAVEL,
some larger
pieces




160

170

GRAVEL

170

189!9"

(began caring
to get through
boulders and
cobbles)
COBBLES

189'9"

21519:‘!

Phyllite core




219'9” | 264’4” | Phyllite and
qguartz,
feldspar

264’'4" | 305’1" | Phyllite, and

possibly
Gabbro after
270 feet?

o e SO STE B TR

-
= -
J "\,._.

AN E T L AR LY e——

|

J ‘_“’;_,. =

5 S ———— S




- PROJECT: 2009 Groundwater Investigation BOREHOLE:  P09-C3
snK LOCATION: Cross Valley Dam PAGE: 1 OF 4
Engineers and Scienfists FILE No: 1CY001.034 DRILL TYPE:  Odex4" & 6*/Diamond
BORING DATE: 2009-06-22 TO  2009-08-30 DRILL: Fraste MDXL
DIP: 7000 AZIMUTH: 210 CASING:  Nona
BOREHOLE LOG COORDINATES: 691414301 N S000740E  DATUM: UTM NAD 27, 08V
GENERAL COMMENTS: SOIL LEGEND 7] cray WELL PLUG MATERIAL LEGEND
OB MW. Azimuth approximats. E—] TopsciOrganics  [T]] sit _ _
[ Tailings Sand [ Backfi [Z0 Bentonite Grout
777 Road materials Gravel 77 Bentonite Cement
[=3 Overburden E=3 Cobbles P sand
WELL £ STRATIGRAPHY #Joints [T
DETALS i # Foliations
& WATER £ z i H]I':I‘al:i"l..: |
g| s @] ER one ity COMMENTS
. | &g i
& £ | o RQDE (mis)
o g = SYMBOL .
a8 S = DESCRIPTION (%) LELLE
35 50 75 xxxxx
. 1018.88 5 & EEEEE
-Hr v 0.00 Silty SAND with lighl brown gravel. Dry. | [ 1]
L%ngé- Silty SAND with gravel, dark brown, moist | |
. |'Iﬂ1'T.1|?| Silty CLAY, dark grey, moist, vary plaslic |
5 |1u11';ogg Coarse silty SAND wilh clay, moist '
g 3.00 [ Light gray rock (boulder). Waler struck at 135",
-5 Wl 1015.31 - Silly GRAVEL with sand, dark grey, mois!
% 3.80 . "Silty GRAVEL, sub-rounded, sub-angular, Bght brown, wet ) i 5] I
3 1""1"1 15[:?3 Silty GRAVEL, sub-rounded, sub-angular, ight brown, wet !
2 1014.28 . X |
| H = ! |
1013.71 i i
5.50 [ |
Lo Lo P e ‘
. L O B |
- » i
o kel E 4 | l‘
- “«| o ¥ |
,15 i .L | |
- - L] |
|
| - 7 a -
1 L] ™ -
. Fl B |
,m - |
I i d |
997.36 |
2290 Gravelisand i
1
Juli |




PROJECT: 2008 Groundwater Investigation BOREHOLE: PO0OS-C3
LOCATION: Cross Valley Dam PAGE: 2 OF 4
FILE No: 1CY001.034 DRILL TYPE: Cdex 4° & 6"Diamond
BORING DATE: 2009-06-22 TO 2009-06-30 DRILL: Fraste MDXL
DiP: T0.00 AZIMUTH: 210 CASING: MNone
BOREHOLE LOG COORDINATES: 6914143.01 N 58007840 E DATUM: UTM NAD 27, 08V
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
OB MW. Azimuth approximate. E TopsoillOrganics D:l:[l Silt
5 Tailings Sand Backfill [ Bentonite Grout
': Road materials f==7] Graval Benfonite 3% ] Cement
Overburden FZ3 Cobbles Sand
— . STRATIGRAPHY # Joints [
DETAILS - # Foliations [
e E S 10 20 30 H::m':&h
g| e | Bla ‘ ettty COMMENTS
L 8| B TCR ¢ K
& 'E" w SYMBOL RQDH i)
u | & DESCRIPTION (%) 25Ley
= 5 50 75 |ERExX
I [aize] ey B e [
30
|
|
_35 |
|
|
-40 .
978.76 ;
42,70 Well sorted beach sand, dark gray |
1 878.13 | "GRAVEL with silty sand, coarse sand, small gravel, mosily [
| a5 94%3?3;; ', dark colour, subangular [
Mi‘ﬂ b sandy GRAVEL, dark grey, some subangular 34" peeces, I
¥ fl.lll mostly <1.5" sub angular and subround
||| Very uniform, well sorted, black SAND, fine grain
||'| Sandy GRAVEL
al II Sandy GRAVEL, phyllite/quartz, targer pieces of angular
= ] | rock, possibly boulders




PROJECT: 2009 Groundwater Investigation BOREHOLE: P09-C3
LOCATION: Cross Valley Dam PAGE: 3 OF 4
FILE No: 1CY001.034 DRILL TYPE: Odex 4" & 6"/Diamond
BORING DATE: 2009-06-22 TO 2009-06-30 DRILL: Fraste MDXL
RE DIP: T0.00 AZIMUTH: 210 CASING: MNone
BO HOLE LOG COORDINATES: 6914143.01 N S800TE.40 E DATUM: UTM NAD 27, 0BV
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
OB MW, Azimuth approximate. v TopsoilfOrganics Sitt
EED  Tailings [==-] sand Backfil [ Bentonite Grout
777 Road materials TiTl Gravel 777 Bentonite Cemant
[ET] Overburden 9% Ccobbles ] sand
WELL £ STRATIGRAPHY # Joints E==
DETALLS ' # Foliations
E raulic
lammrsn 41 € E T c:::uctivity :
E m ﬁ Al COMMENTS
2 ze TCR ¢ K
b AEE ' SYMBOL RQDH el
w < =
a S e DESCRIPTION (%) LBTED
25 50 75 Loyt il A
_ | Les ool s | S |
| |
5 g0 | .
- | 673,02 | Sl
TETR TG S BIE 4B.80 {began coring o get through boulders and HEOS O
FRITHES & |970.20 /| covbles)> COBBLES . |
(LG | I 51.80
140 ‘1 [ | oo D9 |
55 [0 0 QDo |
I 965.97 ceoog ‘
(I i.| 56.31 Bedrock - phyllita. Possible gabbro at depih - see \ || phoyllite. short run. Very foliated, breaks along foliated
LT = ]| o
AT R [
Al ll] I|| [ ; || phyllite. very weak foliated rock
R i ’
60 LI ii phyllite. breaks easily o the louch
| ", phyllite. rock is getting sEghtly more competent, some
| ‘l' areas have mud between folds, bul could be from drill
| | J procass
I | phydlite. rock getling stronger, not breaking along foliated
I | | | lines as much
-65 gl ‘ | | phyllite. weaker, more foliated
i !
il e | phyllite. weaker, more folated
| I i 1
i ! 5 i | phyllite with feldspar and quartz
Il I. il . phyllite. shart run, core was lost in barel
—~T0 i1

phyliite. weaker than previous runs, breaks up easily

phylite with feldspar and guartz. weaker than previous
runs, breaks up easily

phy#iite with feldspar and quartz. stronger rock




% PROJECT: 2008 Groundwater Investigation BOREHOLE: P09-C3
; snx consu,ﬂ'ng LOCATION:  Cross Valley Dam PAGE: 4 OF 4
Emmwscﬁqm FILE No: 1CY001.034 DRILL TYPE: Odex 4" & 6"/Diamond
BORING DATE: 2000-06-22 TO 2000-06-30 DRILL: Fraste MDXL
DIP: T0.00 AZIMUTH: 210 CASING: MNaone
BOREHOLE LOG COORDINATES: 6914143.01 N 580078.40 E DATUM: UTM NAD 27, 08Y
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
0B MW. Azimuth approximate, Topsol/Organics m:l] Silt
g Talings sand [0 sackw [ Bentonia Grou
Road maleriais [ez] Gravel 77 Bentonits Cement
Overburden Cobbies [+ Sand
WELL E STRATIGRAPHY # Joints =]
DETAILS : # Foliations 1 | |
sl i E 10 20 80 | H:"':ri:'::
g wmem | E|Eh o ty COMMENTS
X 41 ze TCR ¢ |
E Al ropm | (ms)
= g = SYMBOL (%)
= = z DESCRIPTION 55838 5%
25 50 75 ERRRR
I I I i P i Al
| phydlite. weak sections, stil easily broken
phyllite with feldspar and quariz. rock more competent,
less foliated
[ phyllite. rock more competent, less foliated
|
|
I phyllite, rock more competent, less foliated
phyllite. rock more competent, less foliated
Two K tests here, Packer - K = 4E-04
Airlift - K = 2E-06, Poor fit, not supporied by
obsenvalions.
gabbro? far less foliated, folds are wider apart
gabbro? far less foliated, folds are wider apart
gabbro? stronger rock
|| gabbro? strang rock, but a few more mechanical break
paints in this run
gabbro? more mechanical breaks
gahbro? strong rock, few foliations
831.50 gabbro? strong rock, few foliations, not easily broken
92.99 EMND OF BOREHOLE




PROJECT: 2009 Groundwater Investigation

BOREHOLE: PO9-I1

o
LOCATION: Intermedsate Dam PAGE: 1 OF 1
Engineers and Scigntists FILE No: 1CYD01.034 DRILL TYPE:  Odex4" & 6"Diamond
BORING DATE: 2009-08-20 1O DRILL: Fraste MDXL
‘ DIF:  70.00 AZIMUTH: 40 CASING:  None
BOREHOLE LOG COORDINATES: 6914108.00 N 530646.00 E DATUM: UTM NAD 27, 08Y
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
Hole abortad at 133", NO MONITORING WELL - grouted to surface. TopsoiOrgarics [ ] Sit
Azimuth approximate. Taikings Sand (<% Backfil [[E Bentonite Grout
Elevation dala unavailable. BB Road materials Gravel Bentonite [Frv3 Cement
G4 Overburden =] Cobbles [-7] Sand
WELL STRATIGRAPHY
DETAILS & | E
& WATER : % E
E EEVEL 2 ﬁ £ COMMENTS
[ =]
3 E| &8
-l |
i SYMBOL
a g E' DESCRIPTION
0.00
0.00 Sandy (coarse), Gravellylwell graded), trace cobbles (cobbles increasing
with depth)
- 5
10
- 1_5
-20
25
30
-5
-35.80
38.10 Silty, sandy , gravelly
-40 -38.10
40.54 END OF BOREHOLE
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- PROJECT: 2009 Groundwater Investigation BOREHOLE:  POg-12
snK comnlng LOCATION:  Intermediate Dam PAGE: 1 oF 1
Engineers and Scientists FILE No: 1CY001,034 DRILLTYPE:  Odex 4’
EORING DATE: 2008-08-07 TO  2008-08-12 DRILL: Fraste MDXL
70.00 AZIMUTH: 220 CASING:  Mone
BOREHOLE LOG COORDINATES: 6913838.00 N 5B0476,00 E DATUM: UTM NAD 27, 08V
GENERAL COMMENTS: SOIL LEGEND 71 Clay WELL PLUG MATERIAL LEGEND
Hole abarted. NO MONITORING WELL - grouted to surface with 400 gallons of grout. EE TopsolliOrganics 11 sm
Azimuth approximale. FZ5 Tailngs [.-] sand Backfill I Bentonitz Grout
Elevation data unavailable. B Road materials fes] Gravel Bentonite Cement
Overburden JE®| Cobbles Sand
WELL STRATIGRAPHY
DETAILS E E
& WATER " 5 .:_:
- m
£ KSRt g Elg COMMENTS
n “ a
e
i g @8
w3 SYMBOL
i g g DESCRIPTION
0.00
0.00 Compacted fill for road way — sand, gravel, clays and silt compacted
-1
3 boulders
F 3 287
" 4 3.05 Layers of sands and gravels, with boulders R S ]
" 5 T R X
2Ly E i
T
-8
-9
-10
11
12
-13
~14
15
-186
-17
-18
-19
-20
-21
-22
-2
-24
-25
~26
27 -25.78
28 27.43 END OF BOREHOLE
-29
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- PROJECT: 2009 Groundwater Investigation BOREHOLE: POS-ETA1
SRK Consulting LOCATION:  Emergency Taiings Area paGE: 1 OF 2
Engineers and Seientists FILE No: 1CY001.034 DRILL TYPE:  Odex 4"/Diamond
BORING DATE: 2009-08-13 TO  2009-08-15 DRILL: Fraste MDXL
DIP:  70.00 AZIMUTH: 300 CASING:  MNone
BOREHOLE LOG CODORDINATES: 6913634.86 N 58280741 E DATUM: UTM NAD 27, 08V
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
Hole drilled under creek - azimuth approximate. E TopsaillOrganics DIH silt
7% Tailings -] sand Backfill [T Bentonite Grout
BB Road materials Gravel Bentonite Cement
Overburden Cobbles [=7] Sand
WELL £ STRATIGRAPHY #Joints [
DETAILS E
RTER E # Foliations — H!rdfau"c
LEVEL -m = EE ' A i conductivity
E = | | COMMENTS
' 41 z8e TCR ¢ m"j
S
E E a g SYMBOL {;‘? pm A
i} = ‘
DESCRIPTION =
= M - E 25 80 75 % % % g:?
I 1073.73 ? f i = e
0.00 | Taiings .
|
|
- 5 1
v |

-10

-15




" PROJECT: 2009 Groundwater Investigation BOREHOLE:  POS9-ETA1
T sﬂK consu’ﬂ'ng LOCATION:  Emergency Tailings Area PAGE: 2 oF 2
Engineers and Scientists FILE No: 1CY001.034 DRILL TYPE:  Odex 4"/Diamond
BORING DATE: 2009-08-13 TO 2009-08-15 DRILL: Frasta MDXL
DIP: T0.00 AZIMUTH: 300 CASING: None
BOREHOLE LOG COORDINATES: 65193486 N SI80741E  DATUM: UTM NAD 27, 08V
GENERAL COMMENTS: SOIL LEGEND 71 Clay WELL PLUG MATERIAL LEGEND
Hole drilled undar creek - azimuth approximate. TopscillOrganics [ITD sa
F55] Tailings Sand Backiill Bentonite Grout
BBl road materials [rzi] Gravel P77 Bentonite Cement
F=F7] Owverburden Cobbiles Sand
WELL £ STRATIGRAPHY # Joints B=l
m"_‘]’_;: E ] # Foliations T | Hydraulic
a3 € E i conductivity
E LEWEL - m E 7 K COMMENTS
:II: = : TCR #
B | a9 RQDE L
i < = : SYMBOL .
a z & DESCRIPTION (%} T
50 75 * = O® =
1055.97
18.890 Sand and grave!
11055.41)| “OB/ER transition
19.50 -
|1054.22) Fhyllite 8 foln fracs - clay material @ lop layer
20.78 18 foln fracs - layered phyllile, gtz veins trace - some
sulphides
J | 17 fokn fracs - layered, gtz blebs - fine grained grean,
gray material
| 11 foln fracs - long competant core, 5 cm gtz @ end with
| sulphides
| | 10 foln fracs - 3 large gtz veins 13 1o 24 cm, pyvite and
green infill
13 foln fracs - darker phyllite - mottied zone 10 cm fault
heaf?
13 foln fracs - phyllite layesed - 10 cm mica at end
5 foln fracs - layered with sulphades - reddish & green
layers oid cemented joints
11 foln fracs - 5 cm gz vein at end - hard
5 foln fracs - bong coee, competent, layerad
| 11 foln fracs - long core, compelent, layerad
18 foln fracs - darker, broken up at top
15 foln fracs - dark and layered
| 9 foln fracs - 2 gtz veins 5 cm long
1033.23 i 10 foln fracs - 1 to 20 cm gz veins - green infilling
43.10 END OF BOREHOLE
|




PROJECT: 2009 Groundwater Investigation BOREHOLE:  POB-ETA2
sn‘ comuing LOCATION:  Emergency Taiings Area PAGE: 1 oF 1
Wmm FILE No: 1CY001.034 DRILL TYPE: Odex 4"/Diamond
BORING DATE:  2009-08-13 TO  2009-08-15 DRILL: Fraste MOXL
oIP:  90.00 AZIMUTH: O CASING:  Nons
BOREHOLE LOG COORDINATES: 91363281 N 58280718 E DATUM: LTM NAD 27, 08V
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
[~ TopsaillOrganics  [[T] sit .
Tailings [—~] Sand B Backfil [[I0 Bentonite Grout
BBl Road materials Gravel Bentonite v 4 Cement
-9 Overburden E=3 Cobbles Sand
WELL " STRATIGRAPHY
DETALLS ;
& WATER ? E Hv:rii'll“‘:
- i condu
g | e g El ty COMMENTS
(1 =] K
z g | Bla (mis)
& g o4 SYMBOL
% E E DESCRIPTION & L %
i T % 3
| 1073.75 i B il
Teml B 0.00 | Taiings
=
TR ] |
= 2 Al A
= 3 |"|lJ | | ! b
>
I '|:| Al |
E Wil Bl
e E | ' \
- B | .l |
M |
— B .‘ [_
-9 : Bl
: | I il | B
ST g Y
11 ' 1 s{iit
12 il § |
-13 R
14 Ol et
15 Aol Bl 1058,51 ‘
3 EAT b ;
" % i 1524 | Sand - fina wilh silt and clay, wel [
3 S HE i:%%if Gravel - wilh sand, pieces of phyliite with a bit of quartz
e |10s6.05( Phylie
18 Vi 16.50 |
-19 3 ‘
1053,95 ‘
20 1980 | END OF BOREHOLE ]
21 L
|







PROJECT: 2009 Groundwater Investigation

BOREHOLE: POS-ETA3

LOCATION: Emergency Tailings Area PAGE: 1 OF 1
FILE No: 1CY001.034 DRILLTYPE:  Odex4"
BORING DATE: 2009-08-15 TO  2009-08-15 DRILL: Fraste MDXL
DIP:  90.00 AZIMUTH: O CASING:  None
BOREHOLE LOG COORDINATES:  69131500N  S203200E  DATUM: UTMNAD 27,08V
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
NOWELL INSTALLED. Bentonite grout to sudface. Handheld GPS co-ordinates only.
E~ TopsoiiOrganics  [[[] st .
RZ7F Tailings Sand Backfill Bentonite Grout
BB Rosdmetersls  [ovz] Gravel 777 Bentonite Cement
| Owerburden =1 cobbles [ sand
WELL STRATIGRAPHY
DETALS c E
& WATER " "E |.'-E
£ LEVEL -m % Ela COMMENTS
. ’ n
T a
]n-' E E - SYMBOL
]
o E g DESCRIPTION
1082.00
0.00 Silly clay, with sand and gravel
1
—
3 1079.00
3.00 Weathered bedrock - phyllite
- 4
| 1077.40
4,60 END OF BOREHOLE
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. PROJECT: 2008 Groundwater Invastigation BOREHOLE: SI81
snK | LOCATION: S-wells PAGE: 1 OF 1
mmm FILE No: 1CY001.034 DRILLTYPE:  Air Rotary
BORING DATE: 2009-08-16 TO  2008-08-16 DRILL: Fraste MDXL
DIP: 90,00 AZIMUTH: 0 CASING: MNone
BOREHOLE LOG COORIIATES:  OSE0N GMESAE BATOW UTMNADZZORV
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
S-wells 515 Manitoring Well. Overburden hole. Mo siug testing compleled. E TopsoillOrganics m Sitt
753 Tailings o] Sand Backid  [[II] Bentonite Grout
B road materials Gravel [ZZ] Bentonite Cernent
(=] oOverburden F# 8 Cobbles [.7] Sand
WELL STRATIGRAPHY
DETAILS c ?
& WATER ' BT
E AL B e COMMENTS
" b | '. =]
T - = Zle
& | 24 SYMBOL
a S & DESCRIPTION
1086.62
0.00 silty clay 1 /] Stick-up length 0.87m.
P
1085.86 - E
. 0.76 silty clay 7
1085.10
152 sandy silly clay
-2
1084.33
2,29 sandy sifly clay
-3
1082.66
-4 3.96 silly clay - black/brawn
1082.05
457 silty clay - black/brown
8 1081.44
5.18 silly clay - blackibrown
10B0.83
s 5.79 sandy clay
1080.34
6.28 END OF BOREHOLE




‘_‘lw. |.
——



F—— ——— — —— [ —— p— e — Y [rm——y ey p— " -y r— ey P —— f——t —

PROJECT: 2008 Groundwater Investigation BOREHOLE: SIS2
m w’ng LOCATION:  S-wells PAGE: 1  OF 1
Engineers and Scientists FILE No: 1CY001.034 DRILLTYPE:  Air Rotary
BORING DATE: 2009-08-16 TO  2009-08-16 DRILL: Fraste MDXL
DIF:  90.00 AZIMUTH: 0 CASING:  MNone
BOREHOLE LOG COORDINATES: 691294976 N 5459363 E DATUM: UTM NAD 27, 0BV
| GENERAL COMMENTS: SOIL LEGEND 7 Clay WELL PLUG MATERIAL LEGEND
S-wells SIS Monitaring Well. Overburden hole. No sbug lesting completed. E TopsoillOrganics m Sit
Tailings [--2] Sand Backiill Bantonite Grout
B Road materials 1 Gravel [Z77 Bentonite Cement
=1 Overburden [=1 Cobbles -] sand
WELL STRATIGRAPHY
DETAILS " E
& WATER v |z
)
E SR 2 Bl COMMENTS
. » n
T - b= Zle
& B| 48
i YMB
] £ Z DESCRIPTION SEYMRN.
L 1086.41
7 7 i y |
?7/’/?/ W 00 e A1 LT [ A stickeup tength 0.28m.
7 //f"’”/’ an% |
A | Z ;
=1 ‘//% 7/%%’/ 1085.19 | Jdird
e L 1.22 gravely silty ciay 3 b Il B N
/; sl P |
/ _:"/ o | -; "
" 7 raen’
A o .z, u’a- o -.-":
- ,%/ o &b e b
Eszg/y‘ Al [ b
-3 ; f,a”/,;/f 1083.36 ’
§f///f 3.05 silty clay ¥ dET
S 1082.75 i A
5%,;’;; 3.66 silty clay : W
T P T
L | y /
| o] [ t0sse AL
] 442 silly clay v
Pt o] 108153 1 | ¥
5 4.88 gravel & sand R
1080.92
5.43 silty clay
-6 1060.31
| |
| |
1
|
|
1
s |







PROJECT: 2009 Groundwater Investigation BOREHOLE: SIS3
snx consmg LOCATION:  S-wells PAGE: 1 oF 1
mmm FILE No: 1CYD01.034 DRILL TYPE: Air Rotary
BORING DATE: 2009-08-16 TO  2009-08-18 DRILL: Fraste MDXL
y DiP: 50.00 AZIMUTH; 1] CASING: None
BOREHOLE LOG COORDINATES: 6912843.97 N 584601.78 E DATUM: UTM NAD 27, 08W
GENERAL COMMENTS: ‘ . . SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
‘S-walls SIS Monitoring VWell. Overburden hole. No slug testing completed. E TopsoiliOrganics |I|:|] sitt .
Tailings [---] Sand | [5] Backim Bentonite Grout
Road materials [iee] Gravel 77 Bentonite Cemant
(=4 Overburden ES3 Cobbles Boo sand
WELL STRATIGRAPHY
DETAILS £ E
& WATER ] E =
£ Sy E‘ £l COMMENTS
] ] =]
= = o
E E E g SYMBOL
o S & DESCRIPTION
1086.33 _
0.00 sandy silty clay 1| Stick-up length 1.03m.
1 !
: ; 1085.11
1 ¥ ’ 1.22 pravelly silty clay
W A e
e o
-2 2 1084.20
213 gravel
1083.58
2.74 gravel with sand
-3
1082.67
3.66 silly clay
- 4
1081.76
457 END OF BOREHOLE
5
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SRK Consulting

PROJECT: 2008 Groundwalter Investigation
LOCATION: S-walls

BOREHOLE: SIS4
PAGE: 1 OF 1

Enginers and Scientists FILE No: 1CY001.034 DRILLTYPE:  AirRolary
BORING DATE: 2009-08-16 TO  2009-08-16 DRILL: Fraste MDXL
DIP:  90.00 AZIMUTH: O CASING:  None
BOREHOLE LOG COORDNATES: 69183617 N SM616T1E  DATUM: UTMNAD 27, 08V
GENERAL COMMENTS; SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
S-wells SIS Monitoring Well. Overburden hole. No slug testing completed. E=J TopsailiOrganics 11 sat
EZ78 Tailngs {1 sam Backfil 1" | Benfonite Grout
B Roadmaterials  [i:] Gravel [777] Bentonite Cement
Overburden [ ¥ Cobbles [[7] sand
o STRATIGRAPHY
DETAILS # |E
& WATER . &
£ CEE %‘ EE COMMENTS
[ ] (]
=
E % §§ SYMBOL
a S g DESCRIPTION
, 108652 _
A e e Y1 14| | stick-up tength 1.03m.
7 ///’// YA
W o / Py v Py
7 i A
7 % . « /
1 f/,,// 787 ///;/ " ; A
R 1085.30 /
i) 1.22 sandy, silty clay .
- 2
1083.78
2.74 clayey, silty gravel & sand
- 3
1082.86
3.66 silty clay
-4
1082.25
4.27 END OF BOREHOLE
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PROJECT: 2008 Groundwater Investigation BOREHOLE: SIS5
snx con’u,t’ng LOCATION:  S-wells PAGE: 1 oF 1
Engineers and Scianists FILE No: 1CY001.034 DRILLTYPE:  Air Rotary
BORING DATE: 2008-08-16 TO  2008-08-16 DRILL: Fraste MDXL
DIP:  80.00 AZIMUTH:  © CASING:  None
BOREHOLE LOG COORDNATES: 691263675 N S462164E  DATUM: LM NAD 27, 08V
GENERAL COMMENTS: _ |  soILLEGEND 7] Clay WELL PLUG MATERIAL LEGEND
Sewells SIS Manitoring Wedl. Overburden hote. Mo slug lesting completed. | E=3 TopsoiliOnganics [ILH sat )
Tailings £=°] Sana Backfl [ Bentonits Grout
B Road materials [F=a] Gravel Bentonite Cemant
bbles -2 Sand
| Overburden [aa] Co L] san
WELL STRATIGRAPHY
DETAILS E E
& WATER . i =
£ MV E gl COMMENTS
. A =1
|
o =10
B E ad SYMBOL
[TT]
u ‘ e g DESCRIPTION
L 1086.51
o I P, g | Vi 3
A o oA K| LAT] || stck-up tength 0.98m.
A A | b
77 b
rd
£ -/ 4
-1 Al L
P I
1084.98 i
1.52 gravel & sand
-2 1084.38
213 clayey, sandy silt
1083.77
274 silty, clayey gravel
-3
1062.85
3.66 silty, clayey til
- 4
1081.94
457 END OF BOREHOLE
5
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PROJECT: 2008 Groundwaler investigation BOREHOLE: SIS6
SRK Consulting LockToN: S Pce 1 or
Engineers and Scientists FILE No: 1CY001.034 DRILLTYPE:  Air Rotary
BORING DATE:  2009-08-16 TO  2009-08-16 DRILL: Frasta MDXL
DIP:  90.00 AZIMUTH: 0 CASING:  Nona
BOREHOLE LOG COORDMNATES:  ewzses7sN  Se464SSE  DATUM: UTMNAD27, 0BV
GENERAL COMMENTS: ] SOIL LEGEND 74 clay WELL PLUG MATERIAL LEGEND
S-wells SIS Moniloring Well. Overburden hole. No slug testing completed. E TopsoilOrganics m Sit 7
EEZ) Tailings =] sand L Backin Bentonite Grout
B Road materials Gravel Bentonite Cement
Overburden Cobbles Sand
WELL STRATIGRAPHY
DETAILS e I
& WATER : 3E
£ Hiicem g i COMMENTS
" =]
£ | g E 8 SYMBOL
a g g DESCRIPTION
_ 1086.48
v ‘__’,;’/',/ e 0.00 clayey sill 7 s || Stick-up tength 0.90m.
) iz A | A
7 /j/// 7 .
- q 7 ; / " A
9 1085.26 d
77 1.22 gravelly, silty clay
g
2
1084,04
244 silty, sandy clay
4 1083.43
3.05 silty ciay
-4
1081.60
-5 4.88 sandy gravel
s 1080.99 i i
‘ ///f;’? 5.40 clayey silt P P E
-6 7 1080.38 d
6.10 END OF BOREHOLE
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= PROJECT: 2008 Groundwater Imvestigation BOREHOLE: POS-GS1A
SRK comnmg LOCATION:  Grum Siot Cut PAGE: 1 oF 1
E‘WBMS&M FILE No: 1CY001.034 DRILL TYPE: Odex 4"/Diamond
BORING DATE: 2009-07-13 TO  2009-07-15 DRILL: Fraste MOMXL
0 DIP:  90.00 AZIMUTH: 0 CASING:  None
B REHOLE LOG COORDINATES: BO04657.96 N 592593.02E DATUM: UTM NAD 27, 08Y
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
TopsoiliOrganics [TT] sin
Tailings Sand BS54 Backfil [[I0 Bentonila Grout
BB Road materials f=5] Gravel Bentonite [Ty Cement
EZ°1 Owverburden [e®] Cobbles [>] sand
WELL p STRATIGRAPHY Joints/im 1
DETAILS E i Fo“atjﬂ!ﬂm : Hyﬂr&u"g
:E‘:E“: E: o E £ o R conductivity
E 2 | | COMMENTS
. o E o TCR ¢ K
E E i 5 RODE {m/s)
oy 5 o SYMBOL N
a = E DESCRIPTION I:‘Ha} p,:_é 25 % 3
2% 50 7 TR OX X X
[ 1229.14 P ang |5 Ll s
0.00 Cwerburden
v l
1220.34
a0 Bedrock - phillita 5 foln fracs, gtz vein 1.5cm
16 foln fracs, broken up and crumbly in seclions,
sulphides
20 foln fracs, 2 gz veins 2 cm, mineralization sulphides
20 foln fracs, CJ present along foln
I 10 foln fracs, lithology changes to a light grey and craamy
colored rock
21 fodn fracs, lithology changes back
24 foln fracs, gtz blebs In the phllite
21 foln fracs, vuggy, sulphides, light coloved mica at end
of run
26 foln fracs, lithology changes again to ight
| 17 foln fracs, large qtz vein 3.5 cm at bottorn
| 19 foln fracs, sulphides, gtz vein, vuggy
| 14 foln fracs, gtz vein, sulphides, crumbly
21 foln fracs, gtz veins, very interbeddeditayered
1109.57 16 foln fracs, layeredibedded, vuggy in places
20,57 | END OF BOREHOLE
|
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- PROJECT: 2008 Groundwater Investigation BOREHOLE: PO8-GS18
snx cons",fmg LOCATION:  Grum Siot Cut PAGE: 1 oF 1
Enginears and Scientists FILE No: 1CY001.034 DRILL TYPE: Odex 4*/Diamand
BORING DATE: 2009-07-14 TO  2009-07-14 DRILL: Fraste MDXL
DiP: 90.00 AZIMUTH: CASING: Naone
BOREHOLE LOG COORDINATES: B904657.22 N 582600.77 E DATUM: UTM NAD 27, 08V
fﬁmwm= SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
) " . -ﬂ - TopsoillDrganics Silt
[&F] Tailings [+-] sand B Backfl [[I] Bentonite Grout
B Road materials Gravel Bentonite [y ! Cemant
Overburden =] cobbles Sand
WELL £ STRATIGRAPHY
DETAILS p
& WATER E I-iy::lau;:c
e | wEa g eb con K"“ ity COMMENTS
z - = | @ (mis)
e g | U4 SYMBOL
s -
u S [E DESCRIPTION &2 & 3
e % R %
| 1229.06 Sy
G W 0.00 Clay, with sand and silt, trace gravel. Poorly soried. Wet. Brown, |
o
- 1
-2
-3 1225.98 ‘
3.10 SAA - Dry. Grey. |
|
1225.36 | J
3.70 Pyrite ore maleral. Wel. Black. ; |
4 122508\ Sand, medium grained with ciay and si, ace gravel (2~ 20mm ciasts) |
Pepper white, grey, black. A‘
1224.43
4.60 Graval with sand, some clay, trace sill. Dark grey.
-5
1223.82 |
5.24 Bedrock, phyllite, gravel size pieces.
- 6
122248
6.60 END OF BOREHOLE
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Grey silty SAND some gravel, some to trace clay, low plasticity

Grey SAND and GRAVEL, some sifl trace clay

Grey silty SAND with gravel

“, Blows; 1st 6" 27, 2nd 6"-53, 3rd&"-70

Gray SILT soma sand, some {o trace gravel and clay; low plasticity
SPT done at 8,99m depth. Sample: Dense grey SILT some clay, gravel and
sand, medsum plasticity (frozen?)

Gray sandy SILT some gravel and trace clay

- PROJECT: 2009 Groundwater Investigation BOREHOLE: P08-LCD1
SBK mﬂ lﬂg LOCATION; Liltle Creek Dam PAGE: 1 oOF 2
Engineers and Scientists FILE No: 1CY001.034 DRILL TYPE: Odex 4*
BORING DATE: 2009-06-16 TO 2008-06-16 DRILL: Fraste MDXL
DIP: B50.00 AZIMUTH: o CASING: Mone
BOREHOLE LOG COORDNATES:  6a0staatr N SMoTet€  DATUM: UTMNAD27, 0BV
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
Bit of mud in well water TopsoiliOrganics 10 sit _
7] Tailings -] Sand Backfill [II] Bentonite Grout
EEl Road materials 357 Gravel Bentonite  [ow 4 Cement
Overburden FZ1 Cobbies Sand
WELL STRATIGRAPHY
DETAILS E { g
& WATER . ;E
£ LEVEL -m g Eiu COMMENTS
] =]
E ﬁ EL@ SYMBOL
— Wiz '
u g = DESCRIPTION
., Thin layer of black TOPSOIL
Medium brown clayey silty SAND some gravel; medium plasticity
1 Light ot medium brown with a grey tinge, silt SAND, some gravel and some
to trace clay
Brown sifty clayey SAND some gravel, med bo low plasticity
— 2
Medium Drown to grey brown clayey SAND, some silt and gravel
3 Medium brown grey silty SAND some gravel and clay
Mediumn orangish brown SAND and GRAVEL some fo trace silt
o Wet brown SAND and GRAVEL some silt
Brownish grey silty SAND and GRAVEL
~ & Gray GRAVEL some sand, frace to no silt
— 8 Gray clayey SAND and GRAVEL some sill




PROJECT: 2009 Groundwater Investigation BOREHOLE: P09-LCD1
LOCATION: Litlle Creek Dam PAGE: 2 OF 2
FILE No: 1CY001.034 DRILL TYPE: Odex 4°
BORING DATE: 2009-06-16 TO 2009-06-16 DRILL: Fraste MDXL
DIP: 90.00 AZIMUTH: 1] CASING: None
BOREHOLE LOG COORDINATES: 6903138.17 N 58346761 E DATUM: UTM NAD 27, 08 W
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
Bit of mud in well water ~— Topsaoll'Crganics [I10 sin
EZE Tailings [77 sSand B Backiil [[I0 Bentanite Grout
EEE Road materials [2ii Gravel Bentonite 2y 4 Cement
=0 Overburden [@e Cobbles [Z*] sand
WELL STRATIGRAPHY
DETAILS E ?
& WATER ' B|E
. |
E LEVEL -m E B & COMMENTS
[ = ‘_ (=]
= 5| 28
g 0 SYMBOL
2 E: = DESCRIPTION
o
1085.19 Grey sandy SILT some gravel and trace clay
: 11.43 Grey gravely SILT, some sand, frace clay; low to no plasticity
12 1084.43
12.19 Grey sandy SILT, some gravel
1083.67 o P
13 12,95 Grey sandy SILT, some gravel =
; 1082.75 i
~14 B 13.87 Gurey clayey SILT, frace sand and trace to no gravel; medium to high z 1
o plasticity A1 L
15 o A A
) 1081.23 f’ dmPEd!
il 15.39 Grey clayey SILT, trace sand and trace to no gravel; medium to high f P ¥
16 & 1080.47 | Pplasticity o2 7
W 16.15 Gray clayey SILT, frace sand and trace 1o no gravel; medium to high v i
) H -t o ; A
a torgss | Pt il N
-17 X 1707 | Dl cuttings sampled clogged with silt , Fi 3
N 10?5.94 Gray silty CLAY, trace graval; high plasticity F d " g
18 1;;36;3 Grey silty CLAY, trace gravel; medium to high plasticity YT LA
Pl rd
B 18,29 Cultings: Grey to brownish black SAND and GRAVEL some to trace rock
19 fines
107727 —
10.35 ", Hit BEDROCK at ~19.2m depih from ground surface, Appears o be the f
: 1076.81— r".‘ carbonaceous phyllite unit, !
20 1681 | |"-.‘ Cutlings: Grey to brownish black GRAVEL, some sand .-"'1
: || 1076.76 Mote: ||
24 19.81 While driling SRKDS-LCD-02 the ground was pressurized al one point o |
: help pull the rods and the j-plug off the top of the piezo on LCD-01 was |
| blown off. It appears as the pressurized air raveled through the gravel layer |
a9 | previousty targeted., |
END OF BOREHOLE




7.62

. PROJECT: 2008 Groundwater Investigaticn BOREHOLE: PO9-LCD2
snK LOCATION:  Little Creek Dam PAGE: 1 oF 1
Engineers and Scienfists FILE Moz 1CY001.034 DRILL TYPE:  Odex 4"
BORING DATE: 2009-08-17 TO 2009-08-17 DRILL: Fraste MDXL
DIP: 90.00 AZIMUTH: 1] CASING: None
BORE HO LE LOG COORDINATES: 6903136.47 N 593464.98 E DATUM: UTM NAD 27, 08
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
TopsollOrganics [ITT st _
Tailings Sand [x7<] Backfm [T Bentonite Grout
BB Road materials [o73 Gravel Bentonie Cement
| =3 overburden =¥  Cobbles [7] sand
WELL STRATIGRAPHY
DETAILS c E
& WATER p (T
£ LEVEL - m E g a COMMENTS
. e | =]
& - £| 38
] SYMBOL
[ E: & DESCRIPTION
1086.79
I.. Py, B 0.00 Medium brown moistfiwet silty SAND some gravel, some to trace clay
H FPel Pal
.
R 1095.88
1 0.91 Medium grey moistiwel brown silty SAND some gravel and clay
2 1084.66
213 Grey brown SAND and GRAVEL to sandy GRAVEL some sill
3
10683.44
335 Brown 1o grey sandy GRAVEL, some silt, trace clay; note that some of the
silt may have been from the dell rods
4
1092.52
4,27 Brown 1o grey saluraled sandy GRAVEL some silt
1%91.91 Water observed in cuttings around 4.72m depth
5 5 Light grey saturated lo moist gravely SILT some sand and some 1o race
clay
1091.00
6 5.79 Grey saturated silty GRAVEL some sand o silty GRAVEL and SAND; trace
109039 |
5,40 Grey silty SAMND, some gravel
: 1089.78 Soil appears to be getling progressively siltier after ~6.71m
.01 Grey sandy SILT, some to trace gravel, trace to no clay
1089.32
TAF Grey sandy SILT, some {o trace gravel
|_1089.17 { “END OF BOREHOLE







- PROJECT: 2009 Groundwaler Investigation BOREHOLE: P0S-LCD3
SRK Mm LOCATION:  Little Craek Dam PAGE: 1 oF 1
Engineers and Scientists FILE No: 1CY001.034 DRILLTYPE:  Odex 4
BORING DATE: 2000-06-17 TO 2009-06-1T DRILL: Fraste MOXL
DIP: 80,00 AZIMUTH: o CASING: MNone
BOREHOLE LOG COORDINATES: 6803103.88 N 593443.03 E DATUM: UTM NAD 27, 0BV
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
Murky waler in well observed EE TopsodiOrganics |_|__|:|] Silt
Tailings Sand 5] Backfil [[E0 Bentanite Grout
EEE Road materials Gravel Bentonite  [,35] Cement
Overburden e Covbles Sand
WELL STRATIGRAPHY
DETALS g E
& WATER . E|E
E KERL < @ E|% COMMENTS
' La
. = =l
& ~ el g3 SYMBOL
o = [ DESCRIPTION
a
1092.85
0.00 Brown SAMD and GRAVEL some silt
1092.24
0.51 Grey brown silty SAND and GRAVEL
~1 Water bevel observed near surface, PVC origionally wanted to be buoyant
1081.33 | butafler it stabilized the head was slightly below the ground surface.
1.52 % Rods flushed with water to clear
2 1080.72 Grey sandy SILT trace clay and gravel, low plasticity
2,13 Grey sandy SILT some gravel and clay; kow to medium plasticity
1090.11
- g 2,74 Gray coarse sandy SILT, some gravel trace clay; low plasticity
3 1089.34
1 351 Grey saturated sandy SILT some gravel and clay; low to medium piasticity
— 4
1088.28
4.57 Grey gravely SAND some silt
-8 1087.67
5.18 Grey gravely SAND some silf, less sil than at 5.180m
1087.06
24 579 Grey silty SAND some gravel
SPT done at 6.10m depth. Sample: Gray silty SAND some gravel trace clay
1086.14 [sampla was not as sand rich as expectad).
- o 6.71 ", Blows: 1st6*-26  2nd6°-38  Jrd 6°-36
1085.53 Grey silty SAND soma gravel
7.32 Gresn grey to brown SAND and GRAVEL, trace 1o no silt, also saw some
1084.83 pyrite in cutlings
-8 782 'II Adter ~7.62m |ots of waler was observed, ~1/2 Lfs flow through cuttings
1084.32 | | spout
853 ||| Drill progressed much slower in gravel unit
-8 1083.71 Grey to greenish black SAND and GRAVEL, some siit; weathered bedrock?
9.14 | Silty ice abserved in cutlings at ~B.53m depth
Grey 1o greenish black SAND and GRAVEL, to gravely SAND, some to
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o
SRK Consulting LocaoN:  Lte CreskDan

mmm FILE No: 1CY001.034

BORING DATE: 2009-06-17

BOREHOLE LOG COORDINATES: 6903096.67 N

PROJECT: 2009 Groundwater Investigation

DIP: 90.00 AZIMUTH: 0

2009-06-17

BOREHOLE: P0S-LCD4
PAGE: 1 OF 2
DRILL TYPE: Odex 4°
DRILL: Fraste MOXL
CASING: MNaone

50343575 E DATUM: UTM NAD 27, 08 V

Grey sandy GRAVEL, some silt; this cullings sample was washed wilh water

GENERAL COMMENTS: SOIL LEGEND 241 Clay WELL PLUG MATERIAL LEGEND
L= TopsoiliOrganics  [1]1 sat
= F---] sand L5 Backin Bentonite Grout
B Road materials 737 Gravel 7277 Bentonite Cement
[==] Owverburden =] Cobbees {77 sand
WELL ‘ . STRATIGRAPHY
DETAILE = A
& WATER i BE
E LEVEL -m g s|§ COMMENTS
] "1
£ i i | @8
& g | a@id SYMBOL
u z & DESCRIPTION
a
109284
ff:‘:”,"“ ﬁ LT | 0.00 Deep brown sty SAND some gravel trace clay and organics; nol quite a
| i 1l 'l ‘ foprsok
§ I
L 1091.93
— 9 | | [ 0.91 Grey sandy SILT some gravel and some to trace clay; low plasticity
L 114
FIE S il 1091.32
i {TH A 1.52 Grey sandy SILT some gravel and clay; low to medium plasticity
{LALI ‘_q,
SETN il
| I }l i
ie! i 1090.10
it A 2.74 Grey silly SAND some gravel 1o silty SAND and GRAVEL trace diay
-3 Al Fidl
.
, |
Il |
| !il (a3
';iﬁl FE 1088.88
bk 1l ft | ! 3.86 Grey sandy SILT, some gravel and clay; low to medium plasticity
i 1
i
1t | 1086.27
il if 4.57 ", Reemed out rodsicleared with water at ~4.57m
5 TI: {H i Gray sifly GRAVEL soma sand, trace to no clay
I ili }
il 1087.35
HIHUE i 5.49 Grey sily GRAVEL some sand
| it 1}
X L .
s Mt | 1086.74 1. Drill was progressing at a very quick rate until~6.10m depth.
gaylit] pasEsil




. PROJECT: 2009 Groundwater Investigation BOREHOLE: P0S-LCD4
SRK consuﬂ'mg LOCATION:  Lilfle Creek Dam PAGE: 2  OF 2
Engineers and Scientists FILE No: 1CY001.034 DRILLTYPE:  Odex4"
BORING DATE: 2008-06-17 TO 2008-D6-17 DRILL: Fraste MDXL
DIP: 90.00 AZIMUTH: o CASING: Mone
BOREHOLE LOG COORDINATES: GO03096.67 M 59343575 E DATUM: UTM NAD 27, 08V
GENERAL COMMENTS: SOIL LEGEND Ciay WELL PLUG MATERIAL LEGEND
TopsailiOrganics [ITT sin
Tailings [-7] Sand W Backfil [[I0 Bentonite Grout
BB Road matedials Gravel Bentonite  [ow: Cement
B33 Overburden ¥ Cobhbles Sand
WELL STRATIGRAPHY
DETAILS £ ?
& WATER . .ﬁ Iz
-l
E D g B COMMENTS
" '_ =]
x & Zla
Y | @ SYMBOL
|
o S z DESCRIPTION
6.55 Grey GRAVEL some silt and sand
7 1085.83
7.4 Grey sandy GRAVEL some silt
1085.37
.47 Gray coarse sandy GRAVE] some silt
_1085.07 L Hard driling at ~7.62m
- B T Grey sitty SAND some gravel
Hit boulder at ~7.62 to 8.08m
1084.31
8.53 | Grey siity SAND some gravel; more sand than al 8.53m depth below ground
| surface
= 9 ‘
1083.39
9.45 % Just after 9.45m water was observed to be dripping from the cultings spout.
1083.0% L Grey silly GRAVEL some sand
10 875 Grey to greenish biack saluraled sandy GRAVEL some silk, staring 1o get
into frozen ground. Weathesed bedrock?
1%‘25;3  Hit a hard passible frozen grey Io green-black sandy GRAVEL some sill
108:9..1? I Grey to greenish black salurated sandy GRAVEL some silt; into frozen
10.67 | ground.
11 \ Swilched to epan hole drilling at 10.67m depth. | AN
1081.56 Grey to greenish black salurated sandy GRAVEL some silt; frozen ground. B B R
11.28 | This unil appeared to be fairly permeable based on cutting and waler R .1’
| observed during drilling. ! P :.:1‘-I'-
Grey to greenish black salurated sandy GRAVEL some silt; frozen ground. N
o 1080.65 r30k
12.19 EMD OF BOREHOLE




PROJECT: 2008 Groundwater Investigation BOREHOLE: PO9-LCDS
m comu"ing LOCATION:  Liltle Creek Dam PAGE: 1 oF 2
Engineers and Scientists FILE No: 1CY001.064 DRILLTYPE:  Odex 4’
BORING DATE: 2008-06-17 TO 2008-06-18 DRILL: Fraste MDXL
DIP: 90.00 AZIMUTH: o CASING: MNone
BOREHOLE LOG COORDINATES: 6005200 N SEMIDOOE  DATUM: UTM NAD 27,08V
GENERAL COMMENTS: SOIL LEGEND 4] clay 'i WELL PLUG MATERIAL LEGEND
Mo piezo installed at this location. Mote the remarks about the frozen ground conditions in the ‘Description’ F— TopsoiliOrganics 11 st ‘
column, G5 Taiinge say | | Backil Bentonite Grout
Handheld GPS co-ordinates only, BBl Road materials Fis] Gravel | [ZZ] Benlonite Cement
Overburden Ed Cobbles [o.] sand
WELL STRATIGRAPHY
DETAILS £ | ?
& WATER . =
A |
£ LEVEL - m E EEE COMMENTS
1 L) "a
r = =>ln |
B B 294
wia SYMBOL
u g & DESCRIPTION
1106.00
0.00 Gray brown silty SAND some gravel, trace clay and organics
Hard drilling al the start of this hole.
1105.09
=1 0.81 Deep grey brown sily sand, some organics and gravel, frace clay
1104.48
‘ 1.82 Dark brownish black TOPSOIL, organic rich, some sand, skt and gravel
2 ‘ 1103.87
2.13 Medium black to dark brownish black TOPSOIL, organic rich, some silt and
clay, some to race sand and gravel
- 3
110234
" 3.66 Deep/dark reddish brown slity SAND and GRAVEL
Utilized water to assist with drilling at ~4.27m
1101.12
- & 4.88 Med grey to grey brown silty SAND to sandy SILT some gravel trace clay
-8 1099.90 : i
6.10 Grey sandy SILT some gravel, low plasticity
100,29 Appear 1o be In groundwater now after 6.40m depth
_ 6.71 Grey sandy SILT some gravel
1028.68
7.2 Grey gravelly coarse SAND, some to frace si#l [faidy clean)
1088.08 |
-8 7.82  |', Clean coarse SAND and GRAVEL unit,
", Gray gravelly coarse SAND some sill
823 Grey 1o green black salurated gravely SAND, some silt
— 9 1096.86
9.14 % Water being produced through cutlings spout just after 8.14m
1006.25 Gray to green-black sandy GRAVEL, some silt




PROJECT: 2008 Groundwaler Investigation BOREHOLE: POS-LCDS
LOCATION: Little Creek Dam PAGE: 2 OF 2
FILE Ne: 1CY001.034 DRILL TYPE: Odex 4"
BORING DATE: 2009-06-17 TO 2009-06-18 DRILL: Fraste MDXL
DiP: 80.00 AZIMUTH: 0 CASING: Mane
BOREHOLE LOG COORDINATES: 6803052.00 M 593430,00 E DATUM: UTM NAD 27,08 V
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
Mo piezo instaBed at this lecation. Note the remarks about the frozen ground conditions in the "Description’ E Topsoid/Organics [[:D] Silt
column, Taiings Sand (5 Backin Bentonite Grout
Handheld GPS co-ordinalas only. - Road materials @ Gravel 'Z-iﬁ:’ﬁ_i Bentonite Cameant
Orverburden Cobbles Sand
WELL STRATIGRAPHY
DETAILS e E
& WATER : ] z
E eV E‘ E|l& COMMENTS
® LR~
E z | @8
E g | a3 SYMBOL
(=] z E DESCRIPTION
Grey silty GRAVEL some sand
109533
" 10.67 % Stoppad drilling on June 17th at 10.67m depth
o 1084.87 1. “Grey gravelly SAND some silt
113 Grey silty GRAVEL some sand
- “ﬁ“é’ Into FROZEN GROUND a1 ~11.28m depth. loy Gravel,
? Less liguid water abserved and more silty frozen ice chunks observed in
cultings.
12 Gray silty GRAVEL some sand
1082.59
1341 Grey silty SAND some grawel
S 1091.67
14,33 Grey silty GRAVEL some sand
48 -_*111%%?_{ Grey sandy GRAVEL some sill
: 108106 || Grey sandy GRAVEL some silt
14.94
1B 1089.69
16.31 Gray silty GRAVEL some sand
-17
18 Extremely hard diilling
= 1087.41
: 18.59 Grey sily GRAVEL some sand
-19
1086.19 Dirill rods flushed with water, Hard 1o get sample of cutling al ~19.51m
a0 19.81 END OF BOREHOLE




§ PROJECT: 2008 Groundwater Investigation BOREHOLE: PO9-LCDE
m camnlﬂg LOCATION:  Litie Creek Dam PAGE: 1 oF 1
Emmmm FILE No: 1CY001.034 DRILL TYPE: Odeu 4"
BORING DATE: 2009-06-17 TO 2009-06-18 DRILL: Fraste MDXL
DiP: 50.00 AZIMUTH: 0 CASING: None
BOREHOLE LOG COORDNATES:  6073i4N  SIM2104E  DATUM: UTMNAD 27,08V
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
E=J TopsoiliOrganics [I10 s . _ )
EZ2 Taiings [2] sand Backfl  [[I] Bentonite Grout
BB Road materials fiz3] Gravel (77} Bentorite Cement
=5 Overburden P ®1 Cobbles 7] sand
WELL STRATIGRAPHY
DETAILS E | ?
& WATER . :%E
£ LEVEL-m E E;m COMMENTS
. e | X :|ﬂ
3 E| @8
i SYMBEOL
o M £ | z DESCRIPTION
o
1085.37
P beve| B iV eeh 0.00 medium brown sandy SILT some gravel. Viery wet
Rt ] P, s
oy R
-1 . 1094.15
1.22 dark brown sandy SILT wilh race of gravel and organics. Very wel
1083.54 Brown mud
2 1.83 Dark brown sandy SILT trace of gravel and organics. Wet
1092.93
2.44 Med brown silty SAND sub rounded gravel < 1/2" trace of organics. Moist
3 108232 |
3.05 %, Drill case stuck with mud
1001.71 Light brown/grey sandy silty GRAVEL. Angular < 1/4"; moist
386 |, Sandy /
4 1081,10 Medium brown silty SAND with Gravel; small subrounded with trace of moist
4.27 Medium brown silty SAND with small angular gravel, trace moist
1040.49
5 4.88 Medium brown, sandy SILT wilh some gravel; small and angular with trace
1080.88 mvoist (silt forms when hand prassed)
548 |", Rock/boulder s
g 1089.27 light brown s&ty GRAVEL with sand; Small angular,wel
610 | water
light brown sitty GRAVEL with some sand;Small angular and subrounded,
7 1088.36 wat
.M light grey silty GRAVEL wilh some sand;Small angular and wet
Asked for SPT
B Flushed casing
1086.84
8.53
9 1086.23
9.14 ECH




]



" PROJECT: 2009 Groundwalter Investigation BOREHOLE: P03-LCD7
SRK Consulting LOGATION: Lt Creok Dam s 1 08 A
Enginers and Scientisls FILE No: 1CY001.034 DRILLTYPE:  Odex4
BORING DATE: 2009-06-18 TO 2009-06-18 DRILL: Fraste MDXL
DIP: 20,00 AZIMUTH: o CASING: MNone
BOREHOLE LOG COORDINATES: 600300874 M 503423.04 E DATUM: UTM MAD 27, 08 V
GENERAL COMMENTS: SOIL LEGEND 7] Clay WELL PLUG MATERIAL LEGEND
Well dry on Aug 5, 2009 E = TopsoiiOrganics  [] [ sat
T Talings [7o7] sand 7] Backfm Bentonite Grout
BE Road materials Eizy Gravel fZZZ Bentonite Cement
| Emd Overbuden iid Cobbles | Eo:] Sand
WELL STRATIGRAPHY
DETAILS é -
& WATER v El I
£ LR < E E|& COMMENTS
] o
I =1
E E E g SYMBOL
a 5 E & DESCRIPTION
1113.00
pe bavs b BV 6 ah 0.0 Dark grey silty CLAY with some sand and trace of organics; highly plastic
i 1112.39
. 0.61 Dark gray clayey SILT with some sand; medium plasticity
3 1111.78
122 Dark brown sandy SILT with coarse sand and gravellow plasticity
111147
2 1.83 Medium brown silty SAMD with gravel;moist
1110.56
2.44 Browmigrey silty SAND with some gravel; subrounded, smiall
= 1109.95
3 .05 Brown sandy GRAVEL with some silt; subrounded 1/2%, maoist
1109.34
4 3.66 Browmigrey sandy SILT with clay (very plastic) and trace of gravel
1108.73 Water not flowing, making mud, jammed up drill
A 4.27 Dark grey sandy SILT with clay; very plasbc
% 5\ Ry 1108.12
=5 g, 4.88 Grey sandy SILT with clay; very plastic
NENNY 1107.51
BN TR 5.49 Grey sandy SILT with clay; very plastic
— 5 :-\\ 1106.80
R e 6.10 Grey sandy SILT with clay (very plastic) and trace of gravel
%«1\\:‘\\ 1106.29 Clayey SILT. Difficult to drill through. Added water to flush
7 37.\\\\\1 “%;fﬁ " Grey sandy SILT with clay (very plastic) and trace of gravel{small)
\::\‘:\i\i T.3‘2 Grey sandy SILT,; wery plastic
S 1105.08
- 8 5 7.82 Dark grey sandy SILT; dry in situ, very plastic
- 39 \»\\\j 1103.88
\ 9.14 Grey silty GRAVEL; 1/4" gravel angulan'subrounded
1103.25
10 8.75 Dark grey silty GRAVEL; small gravel, plastic
1102.64
10.36 ECH







» PROJECT: 2009 Groundwater Investigation BOREHOLE:  POO-VC1
= SRK consun[ng LOCATION:  Vangorda Creek PAGE: 1 oF 3
Engineers and Scieniists FILE No: 1CY001.034 DRILL TYPE: Odex 4"{Diamond
BORING DATE: 2008-07-10 TO  2008-07-13 DRILL: Fraste MDXL
B DIP: 60,00 AZIMUTH: 340 CASING:  Mone
OREHOLE LOG COORDINATES: 600324443 M 59362692 E DATUM: UTM NAD 27, 08
GENERAL COMMENTS: SOIL LEGEND " Clay WELL PLUG MATERIAL LEGEND
Original borehoile diameter: 4' E~3 Topscd/Organics [TTT st
Azimuth approximate. BZe  Tadings 77| Sand B  Backil Bentonite Grout
EFR  road materials Eavs Gravel BZ77 Bentonite 71 Cement
F=4d Overburden Bed cobbles | [~=] Sand
WELL £ STRATIGRAPHY #Joints [
DETAILS E ] # Fn‘“aﬁﬁns : H,rdmu“c_
pwarer | b | Iz Wi a0 conductivity
E LEVEL -m g .% pavalewo by auny COMMENTS
: 4| B TCR # K
T o
= g 2y RQDE i)
m s | 2| ESCRIPTION SYMBOL %)
= = & | s ERCRa
25 S0 75 ® X x X
1112.39 PRI IR TP I s J o i A
0.00 ‘ |
! ||
W 110875
3.05 | Soil {brown) ‘ |
1108.68
427 Sands and clays
- s 1107.90
| \-—ET Sitty sand and gravel - probably il
| 1106.58 - S Rt A Ll
671 Owerburden vt O T e T
- BT N B |
i Brguu-fag
s R 2
B
- o s |
|1101.83 Zatrmese
| 1218 | Clays, sandy brown silt Tk
15 1099.18 ‘
15.24 Overburden
L
- 1096.55
i 18.28 Med-course sand, angular to sub-rounded, dari grey |
11096.02/| S\ b-anguar to angular course sand and gravel, Assoried [
20 18,90 lithe, many urweathered chips [
L 109418
21.03 Sub-angular to sub-rounded course sand wi gravel -
- '1232-;2 Assorted lithe - igneous + phyllite
- 1DS\:‘!.IJG Phwllite chips, all angular




= PROJECT: 2009 Groundwater Investigation EOREHOLE:  P09-VC1
SHK consuﬂlng LOCATION:  Vangorda Creek PAGE: 2 OF 3
Engineers and Scienfists FILE No: 1CY001.034 DRILL TYPE:  Odex £"/Diamond
BORING DATE: 2008-07-10 TO 2008-07-13 DRILL: Fraste MOXL
B : DIP: 6000 AZIMUTH: 340 CASING: Nene
OImHOLE LOG COORDINATES: 500324443 N 593626.92 E DATUM: UTM NAD 27, 08V
GENERAL COMMENTS: | SOILLEGEND LA Clay WELL PLUG MATERIAL LEGEND
Original borehoie diameter: 4' E—] TopsciiOmanics  [T1] sit
Azimuth approximate. Tailings [+ Sand ] Backdl Bantonite Gout
@8 Romimatrials  [Civg Geavel @77 Benwnite Cement
F=4 Overburden 9@| Cobbles {7 Sand
WELL g | STRATIGRAPHY # Joints e}
DETAILS E : # Foliations C—1 | Hydraulic
:E:IE:ER o E E N conductivity
E =-m E .h ATl S SN AR N TR K CMMEHTS
:II: CHE 2 TCR #
3 £ |38 rapm | (™9
i < = | SYMBOL - .
u S z | DESCRIPTION (%) Bk
25 50 5 [ gt .
= pady v s leowrlones 1l |
fill tosa7s | DoUders [ | |
i | | 24.99 , Course sand + gravel - Vared litho - Large # of angular grey |
il B 1090481 Y, phylite chips P
1 ! 25.30 Brown!Grey Medium/course sand + fine gravel. Angular to |
| ! | sub-angular, Unweathered mica chips present. [
il B 1087.58 .
i B 2865 g, Brown fine to course sand, waterbearing -
| 1087.31/~, Brown medium to course sand wi fine gravel, waterbearing |
1 28.96 || “Hlack course sand - fine gravel. Black phyllie dominates : '
1&55.?a||
28,57 ™ other lithos present.
1085.47!| Same as above, wi some qiz or other veining
31.08
1083.35
3383 | Bedrock - phyfite wi quartz, All broken, Breaking paralle! to foliation, weak

foliations, can't distinguish joints

wituartz, Breaking parallel to foliation, weak foliations,
can't distmguish joints. Washing out? Open hloe

wi quartz. " " recovery increasing, stronger,
difficult to distinguish joints

wi quartz. All broken, Breaking parallel to foliation, weak
foliations, can't distinguish joints

wi guartz. Breaking parallel to foliation, weak foliations,
can't distinguish joints, Washing out? Open hloe

w/ quartz. " " recovery increasing, stronger,
difficult to distinguish joints.

10 fioln breaks, joints possibly break an foliation -
weathered

Lost core. All redrilfed.

| fit>46.5m . 46.5 - 46.8m small fit {healed), no litho




- PROJECT: 2009 Groundwater investigation BOREHOLE:  P09-V(CA
W SHH consuﬂfﬂg LOCATION:  Vangorda Creek PAGE: 3 oF 3
N . -~
V. EWSWSCEM FILE No: 1CY001.034 DRILL TYPE: Odex 4"/ Diamond
v BORING DATE: 2008-07-10 TO 2009-07-13 DRILL: Fraste MDXL
DiP: B0.00 AZIMUTH: 340 CASING: Mone
BOREHOLE LOG COORDINATES: 6903244.43 N 583626.92 E DATUM: UTM NAD 27, 08Y
GENERAL COMMENTS: SOIL LEGEND /A clay WELL PLUG MATERIAL LEGEND
Criginal borehole diameter; 4" E Topsoil‘Organics m Siit
Azimuth approximate. EEZ3 Tailings -1 Sand Bacifill Bentonite Grout
B Road materials [327] Gravel FZ7Z Bentwnite [fazi Cement
Overburden s Cobbles - Sand
WELL £ STRATIGRAPHY #Joints [T
DETAILS . # Foliations i
& WATER f z i 20 ':u;l Hy:rauﬁ!:'.:
z | n i
g| wmam |g|Ef T b COMMENTS
:-: n E.:: o TCR ¢
= o= - E RQDE (m/s)
i | E = DESCRIPTION AR, (%) 5 %
Q & &% % %
25 50 75 'EI "EI 'EI x
| change, mare vng between fit
fitzn. 3 folin breaks, rock defonmed vn'd & sulphides,
| multiple shears
I fitzn <49.8m, T foln breaks, same as above, deformed to
163.4, wn'd & sulphides
: | | 11 foln breaks, out of it, same lito as above
| l 16 foln breaks, rock becoming more competent, fewer
| | foln breaks
change in the last 2.5 feet. 14 foin breaks, marble
interbedding last 2.5 feet
17 foln breaks, no marble bedding
9 fodn breaks, losing water in upper 2.3 feet
20 foln breaks, interbedded with marble, sulphides in run
18 foin breaks, sulphide mineralization in foln breaks
16 foln breaks, sulphides, top is piece from last run
16 foln breaks
13 foln breaks, sulphides
I
| 17 foln breaks, rubbly zone at las 2.5 feet
1054.31
67.06 END OF BOREHOLE | l |
| | ||







. PROJECT: 2009 Groundwater Investigation BOREHOLE: POS-VC2
= snx comﬂlﬂg LOCATION:  Vangorda Creek PAGE: 1 oF 1
Engineers and Scientists FILE No: 1CY001.034 DRILL TYPE
BORING DATE: 2008-07-18 TO 2008-07-16 DRILL: Fraste MDXL
DIP:  90.00 AZIMUTH: 0 CASING:  None
BOREHOLE LOG COORDINATES: 6903254.00 N 583636.00 E DATUM: UTM NAD 27, 08V
GENERAL GOMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
Owerburden hole. F~J TopsoliOrganis  [1[1 Silt _
Hole unsurveyed; handheld GPS co-ordinates and elevation only. FZZ8  Tailings [-2] Sand 505 Backll [ Bentonite Grout
B rosdmaterials  [F3ed Gravel 777 Bentonite Gement
Cwverburden Bog Cobbles [-] Sand
WELL £ STRATIGRAPHY
DETAILS ,
& WATER ; = Hy:r:lilh:;
-
g | wem g | Ea candutivity COMMENTS
] EI‘ =] K
[11]
z z | 38 (mis)
a [~ = SYMBOL
a - Z DESCRIPTION CE T
x O x
1110.00 i M I
' o.o0 Sandy siit and clay, trace gravel. Brown.
— 1
-~ 2
- 3
X
-5
& 1103.90
- 6.10 Sandy silt and clay. Wet. Brown. |
= |
=] ‘
0 9 |
3 \
n 1099.30 1
11 10.70 Clay with silt, some sand and gravel. Grey.
12 1
3 1096,30
14 13,70 Clay with silt, race fine to medium sand. Grey.
15 4
_15 |
17 ;
18 1091.70 |
15 16.30 Gravel, cobbles, and sand,
1090.20 =
—20 19.B0 Sand fine to medium grained, trace silt and clay. Well sorted. i
—21 i pra 1088.70 | Phylite
22 oTay]| END OF BOREHOLE .
23 21.59







PROJECT: 2009 Groundwater investigation BOREHOLE:  P09-G\W1
LOCATION: Grum Dump West (GD13) PAGE: 1 OF 1
FILE Mo: 1CY001.034 DRILL TYPE: Odien 4"
BORING DATE: 2008-06-15 TO 2009-06-15 DRILL: Froste, Track Mounted
DIP: 90.00 AZIMUTH: a CASING: MNaone
BOREHOLE LOG COORDINATES: 6004214.01 N 581106.56 E DATUM: UTM NAD 27, 8
GENERAL COMMENTS: SOIL LEGEND 74 clay WELL PLUG MATERIAL LEGEND
Dry well on 27 Aug 2009 E Topsail!Organics M0 st
Height to top of casingipve = 0.804m B Tailings ] Sand [<5 Backf Bentonite Grout
§8 Road materials fewg Gravel (7777, Bentonite [7J53 Cement
Overburden fE¥] Cobbles -+ - Sand
WELL STRATIGRAPHY
DETAILS e E,
& WATER - 5|E
@ LEWEL -m g 4 & COMMENTS
L ] w L a
T - 2 =0
= E i
(1T o SYMBOL
uw g 2 DESCRIPTION
(=1
1279.27 |
0.0¢ Topsoil above from 0-0.46m
T Can observe some ground deflection as the drill progresses
0.46 Mediurm brown silty SAMD some gravel and clay. hainly law plastity.
1278.36
-1 091 Medium 1o light brown SILT and SAND some gravel and trace to some clay.
Low to medium plasticity.
1277.75
1.52 Medium brown SILT and SAND some gravel and clay. Medium to high
plasticity,
1277.29 iy
- 2 1.98 Grey brown GRAVEL and SAND some silt trace clay.
1276.88 Smadl boulder, lots of dust from drill
1;;?‘33 Grey brown GRAVEL and SAND some silt trace oay.
T‘ Cuttings: Grey GRAVEL some to trace sand and silt. Observed water in “ .
' cuttingsiwatenable? after ~3.05m. .
— 3 1276.22 + m s % b = o
3.08 Cuttings-Grey GRAVEL some o trace sand and silt. T s s B @ @ o
123?‘35_’92 Switched to 3.5 button open hole bit at 3.05m to confirm bedrock
AZYE B Weathered Bedrock
3,66 Competent Bedrock
— 4
T 1274.08
K 518 END OF BOREHOLE







PROJECT: 2008 Groundwater Investigation

= SHK cﬂnsuﬂl.ng LOCATION:  Grum Dump West (GD13)

Engineers and Scientists FILE No: 1CY001,034
BORING DATE: 2009-06-15 TO 2009-06-15
DIP:  50.00 AZIMUTH: O

BOREHOLE LOG COORDINATES: 6004213.00 N 581000.00 E

BOREHOLE:  P08-GW2

PAGE: 1 OF 1
DRILL TYPE: Odex 4"
DRILL: Froste, Track Mounbed

CASING: Naone

DATUM: UTM NAD27,8W

GENERAL COMMENTS: SOIL LEGEND 74 Cclay WELL PLUG MATERIAL LEGEND
No piezo installed at this location. E~ TopsoiiOrganics T[] s#t )
[ Tailings 7] samd G5 Backfl [0 Bentonite Grout
B Road materials {521 Gravel FZZ Bentonite  [T5vi Cement
[E=] Overburden G057 Cobbles [-] Sand
WELL STRATIGRAPHY
DETALLS " E
& WATER = (T
£ LEVEL - m @ g o COMMENTS
: o A=
I o =10
k= i o
i SYMBOL
u g 2 DESCRIPTION
(]
1278.87
0.00 ‘ery thin layer of TOPSOIL
‘% Deep brown silty SAND, some gravel, some 1o trace clay
1278.51
0.46 Possible weathered bedrock zome
BEDROCK encountered after 0.48m, closer to 0.61m depth (diorite)
1278.36
0.61 Bedrock becoming competent after 0.61m
- 1
1277.75 ,<<\<
122 END OF BOREHOLE







- PROJECT: 2009 Groundwater Investigation BOREHOLE:  PO9-GW3
SHK con‘suﬂ LOCATION:  Grum Dump West (GD13) PAGE: 1 oF 1
Engineers and Sciantists FILE Mo 1CY001.034 DRILL TYPE:  Odexd”
BORING DATE: 2009-06-15 TO 2009-06-15 DRILL: Froste, Track Mounted
| DiP: 90.00 AZIMUTH: ] CASING: Mone
BOREHOLE LOG COORDNATES:  ss0@21370 N Ss1t1426E  DATUM: UTMNADZ7, 0BV
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
Diry well on 27 Aug 2009 E =] TopsoiliOrganics [T ]] Sit ]
-Height to top of casing/pwe= 0.884m ZZrR Tailings Sand [ Backil [T Bentonite Grout
38 Road materials Gravel P77 Bentonite [7,74 Cement
=] Owverburden Cobbles [(L7] sand
WELL STRATIGRAPHY
DETAILS i E
& WATER ; =T
P}
£ Betem g | By COMMENTS
' i A=
o 7 =0
e wo| Lo
- ) SYMBOL
a E: z DESCRIPTION
a
1291.00
3 5 0 5,0 B dam B at] 0.00 Wet black grey TOPSOIL, organics, silty sand, some gravel and clay
s \\‘ \\\Q P Water was chserved shortly after drilfing started, Brown to orangy brown in
F _E?EL colour coming up around odex bt
3 1 \ : Grey brown wet silty SAND, some clay and grave!
- AN 1289.48
3 e = L 1.52 Medium orange brown clayey SAND, some silt and gravel; medium plasticity
2 : M3 1288.87
- : = .% il 2.13 Moist, medium brown silty SAND with graved, some to trace clay
s 5 128841 |  Standpipe piezometer instalied close to the weathered and overburden
2 I
-3 § | 128795 f '\
g = "—g*a*s_-‘nl Light brown sity SAND some gravel
5 = 1287 BS A Orangy colour typical of seeps obsersed around this area; pH estimated to
5_ 4 -E 3.35 :', be closer to § based on colour
- ¥ | Orangy brown sifty SAND and GRAVEL
E 2 Weathered Bedrock
E £ Orangy brown
i z\ Red-brown
E_ B \ H\. o
- Orangy brown to medium brown R
d o )
f— T ‘Water flowing from cuttings tube estimated to be ~0.33L's at 6.866m depth A
- Orangy brown to medium brown 3 =
- Orangy brown to medium brown i
= Grey to orange brown & Ry
E i%&f ~, Grey to crange brovm P
- . Soli/sound BEDROGK, [appeared to be dionte) Fit at ~6.2am, weathered
= g \\ 1282.01 bedrock above,
= 8.98 EMD OF BOREHCLE







a PROJECT: 2009 Groundwater Investigation BOREHOLE: POS-UN1
. SRK cﬂnsmﬂng LOCATION:  North Fork Rose Creek PAGE: 1 oF 1
Engineers and Scientists FILE No: 1CY001.034 DRILL TYPE:  Odex 4"/Diamond
BORING DATE: 2009-08-18 TO 2005-08-18 DRILL: Fraste MDXL
DIP: 90.00 AZIMUTH: ] CASING: Nome
BOREHOLE LOG COORDNATES: 651422825 N 5o640049E  DATUM: UTMNADZ7, 08V
GENERAL COMMENTS: SOIL LEGEND 7A clay WELL PLUG MATERIAL LEGEND
=] TopsciliOrganics [TT] sat )
B Tailings ] sand Backfil [0 Eentonite Grout
B8 Road materials [r Gravel FZ7 Bentonite  [[.54 Cement
[z ¢ Overburden Eng Cobbles [ Sand
WELL & STRATIGRAPHY
sl E i Hydraulic
g | wEem | g | Ef Eend Li':“‘”t” COMMENTS
r w e 'n
b= I
= £ E"m (mis)
i = S . SYMBOL
a Z [ DESCRIPTION - S
; 2
- 1113.20 i T |
3 7 ""V v 0.00 Gravel - and sand (fine to coarse - sub angular to sub rounded), with silt and |
BN e q |
F . 3 M- i ist-
E . ?E/ ISlll . '_L. with . {fine), organics (roots} gra n, moist - hard to roll St spoon blow count a6 inch intervals over 2 feet: 2,
5 ¢ / 1111.98 nto a thread (breaks) el
o / Eg% 1.22 Same as above - Trace gravel {sub angular), dark grayishibrown, wet R
E o
- 2 "?/
g / E%‘% e | Spli b tat 6§ inch intervals aver 2 feet 26
- 3 / 2.44 Sand - [fine to coarse grained), with gravel, trace sit, sand, and cobbles {30 [ 12" ':EP';":" 54“;;]””“ ) '
E a4 % _;_/ mmy), brown, wet | FleE
= I 4 1109.54 |
F L E - - b , trace sit and
— 4 2,65 e sa!_ui {fine o coarse - subangular to subrounded) an Split spoon blow count at & inch intervais over 2 feet: 48,
s 1108.93 clay, brownish/gray, wet 54 refusal refusal
o 427 Sand - (fine to coarse grained - sub angular to subrounded), with sit and ' !
E 1108.32 | sand, trace gravel, orangefbrown, wet - in SS finer at the top with depth it Slug test. BEJ.
- & 4.88 [ gets coarser, first 1 foot medium to fine sand
E [ 1108.02 T\ “Gravel - with sand (fine to medium - sub angular to subrounded, trace Sit [
E 518 \\lll and clay, orange/brown, wet I Split spoon blow counts: 50+, refusal
f~ 5 1.1;:‘:!?1 '\ Sand - fine to medium grained (subangular), trace gravel, brown, wet |
B | 1107.41 \ Gravel - with sand (fine 1o coarse - subangular), frace silt and clay,
F 578 | | brownishigrey, wet, black boulder ke material
= ¥ 1105.49 || Il\I Gravel - some coarse sand, litthe fine to medium sand, iron staining, black,
£ 8.7 | wet - possibly a boulder?
L 1105.58 | Gravel & Sand - coarse sand, litle silt and sand, iron staining, black, wet -
g 762 Y bedrock????
= B bedrock core - blackipurple grey, fractures, iron staining |
Es 1104.10 |
E .10 END OF BOREHOLE I
: \







. PROJECT: 2009 Groundwater Investigation BOREHOLE:  ppg-UN2
- SRK cmunlng LOCATION:  North Fork Rose Creek PAGE: 1 oF 1
Emmmsmnm FILE No: 1CY001.034 DRILL TYPE: Odex 4"/Diamond
BORING DATE: 2008-08-19 TO  2009-08-19 DRILL: Frasie MDXL
DIP:  S0.00 AZIMUTH: 0 CASING:  Mone
BOREHOLE LOG COORDINATES: £014225.67 N 5B6435.98 E DATUM: UTM NAD 27, 0B\
GENERAL COMMENTS: SOIL LEGEND Clay WELL PLUG MATERIAL LEGEND
E~] TopsoilOrganics [T [] Sit _ _
B2 Tailings Sand B Backil [ Bentonite Grout
@ road materials Gravel Bentonite Cement
[Z5d oOverburden BBY Cobbles Sand
WELL £ STRATIGRAPHY
s 1 & £ Hydraulic
: i = conductivi
g | e | g | EfR ‘I':"‘""' COMMENTS
' Ly (=]
-
= z | G (mis)
a E| B4 SYMBOL
& s % DESCRIPTION . 3 3
X X %
| 1113.82 i Rl |
E /// 0.00 Sand - (fine o medium - sub angular), trace silt and clay, brown, mosst
- s
g '-‘% v 11291 l
-1 jg/ 0.89 Gravel - with sand (fine 1o coarse - sub angluar o subrounded), little silt and | Split spoon blow count: 2, 1, 1
E E‘E% clay, brown, wet, litle recovery |
g #
E 2 55% 111169 Split spoon: 8 blows
E ﬁE/ 2.13 Sand - (fine io coarse - subangular to subrounded) silty, clayey, race gravel _ - )
E ' ::/ {10mm), brown, wet, layered in picture with layers of finer and coarser Split spocn blow count at & inch intervals over 2 feet:
F b ; 3,4,4.8 = 18 Total
E 3 A% / 110,77 | _material.
E z_:/ 3.05 Sand - (fine fo coarse) with gravel, Iitde silt and clay, brown (light and dark l
: / 7z / materials), wet
E az/ |
E- 4 -5 1 Split spoon blow count at § inch intervals over 2 feet: 1,
: 2 110955 B, 8,7 = 24 total
E / 4.27 Mainly silt, with & lesser degree of clay e
=5 Lo e
= |
Split spoon blow count at 6 inch intervals over 2 feet: 5,
: 1108.03 : 7,11, 11 = 34 total
B 5.79 Sand - (medum to coarse - subangular to subrounded) with graved, lite sit il | Al
: 110772 {1, and clay, orange/brown, wet Vi Slug test. BEJ.
E 11%;011 SAA - sand a bit coarse, more gravel, brown, wet 3l [
E 7 T- Sand & Gravel - (fine to coarse grained), rusty ciay matenal, water is dirty in | i
3 1108,81 || | this run, gravel pieces are dark biack as In POS-UN1 - weathered ‘ Spiit spoon blow count: 50+, refusal
: |~ 701 |||\ bedrock???, rusty, wet [2 .
E | 1106.50 |( | Cobbles - with gravel, fitle sand, sit and clay, gray, rusty areas, moist - { | |
- 8 V.32 II|I bedrock, - drillers noded it was a strange run Jll ‘
Tore - Bedrock - blackishipurpie, suiphides, joints infilled with ight clay { |
E materas |
- 9 ’
E | 1104.42
9.40 END OF BOREHOLE







- PROJECT: 2009 Groundwater Investigation BOREHOLE: POS-UNS
7 SBK GﬂﬂSﬂ" lﬂg LOCATION:  North Fork Rose Creek PAGE: 1 OF 2
Engingers and Sciantiste FILE No: 1CY001.034 DRILL TYPE: Odex 4"/Diamond
: BORING DATE: 2008-08-19 TO  2005-08-20 DRILL: Fraste MOXL
DIP: 90.00 AZIMUTH: CASING: Nane
BOREHOLE LOG COORDINATES: 6914243.28 N SBS400.40 E DATUM: UTM NAD 27, 084
GENERAL COMMENTS: | soiLEGEND /A Clay WELL PLUG MATERIAL LEGEND
E—~] TopsciliOrganics [ Sit )
B Taiings ] san Backl [ Sertonie Grou
B Road matesials 3] Gravel Pz Bentonite  [54  Cement
Ot (22 ) san
WELL £ STRATIGRAPHY
DETAILS
& WATER E ':|_': Hy:ra:li::l::
-
g | =em | ||SR condie ity COMMENTS
[} w ol la]
S| @
E E E @ SYMBOL -y
a ES E’ DESCRIPTION ' o
* 0k 0k
1114.38 b M
- y 0.00 Organic Soil - peat, roots, spongy material, biack, moist - water Pk e :
- 1113.75 oo ||
I / 0.61 Silt - with clay, frace sand (fine to medium), organics, dark brown, wet, / 1
E 111345 1 frozen )
- 4 q/ QLA Ly g 2 =
E 3% ¥V | 981 | Sit-clayey, trace sand (fine t medium), organics (wood), dark brown, SDMLstod bW R Gt e R e 1
E § / frazen e
. 5 /
. / £ /
-2 o 111223
- - 213 SAA - trace coarse sand and gravel |
- £ 1111 |
- . 3 “"‘zllj?i" Gravel and sand -(angular to subangular] with silt and clay, dark brown, | Split spoan blow count at 6 inch intervals over 2 feet: B,
E % 111162 ,_moist _ | |1.0,0=7tota
- ] 274 (Split spoon) Silt - clayey, litie fine sand, grayish/brown, frozen, ice crystals
s EE '.JJ:IESJH Drilled in 30 seconds, sand and gravel and wood chips
- Z '
i 5 '
s ; ——— | Split spoon blow count &t & inch intervals over 2 feet: 2,
: 42T | 6 ' - 24, 31, 11 = 68 total
- ! ravel - with sand {coarse angular), trace fine grained sand, rusty, black |
s / rock (bedrock?)
- 5 - /
- / 1108.72 | i 2 feet &
: / 564 | Sili- clayey, cobbles (subangular) at end of run (10 1 20 mm}, grey, wet SR senen How e ace B e oo 2 e B.
- 1108.41 A
— 6 / 585 Sand - {medium to coarse), sity, clayey, trace gravel, gray, wet




PROJECT: 2009 Groundwater Investigation

=5 SRK cmuu'ing LOCATION:  North Fork Rose Creek

Engineers and Scientists FILE No: 1CY001.034
BORING DATE: 2008-08-19 TO  2008-08-20
DIP: 50,00 AZIMUTH: D

BOREHOLE LOG COORDINATES: 691424328 N 58640040 E

BOREHOLE:  pgg-UN3
PAGE: 2 OF 2
DRILL TYPE: Odex 4" Diamond
DRILL: Frasie MDXL
CASING: Mone

DATUM: UTM NAD 27, D8V

GENERAL COMMENTS: SOIL LEGEND 7S oClay WELL PLUG MATERIAL LEGEND
E—~ TopsoiiOrganics [TTT sit
m Tailings ~.+ Sand Backiill [ Bentonite Grout
B Rosd materials RE%e] Gravel 7 Benonite Cement
[ Overburden Bg & Cobbles «oc] Sand
WELL £ STRATIGRAPHY
Foipecnss = - Hydraulic
[ g
B | T % d w"d"'““”"y COMMENTS
' [
= & E g (mis)
o
o g = SYMBOL i
a = E DESCRIPTION % é --E
fad 3 »

TTTTTT

L L R L I LR AL L B

iy b= ‘]
ot = P
i E 1105.52

Sand - gets coarser with depth, litthe silt and ciay, trace gravel, orangesgray,

wet

Cobblefrock - 1 foot piece, white with biotite, rust at end

Cobbles (20 to 50 mm), with sand (fine to medium grained), trace silt and
clay

TR

Split spoon blow count at 8 inch intervals aver 2 feet: 6,
14, 9, 11 = 40 total

Slug test. BEJ.

a’ Q’ 8’ ﬁ ﬂ ‘3

10 |

1103.84

10.52 | (Spiit spoon) - Gravel & sand - with sift and dlay, 1 cobble (10 mm), orange. | Split spoom bow count: 12, 20, refust

1 1103.53 b wet
L 1083 | “Tobbles (30 mm), a piece of white granite looking matenal that is
fracturedfointed, then what looks to be biack bedrock material

12 1102.17 |

1218 | Bedrock |
13

L
1100.66
1370 | END OF BOREAOLE

=
=
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best engineering judgment
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pumped using Hydrolift

pumped by hand

I).!

tubing removed, acting as "slug remova
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1.00E-08

P09-C1 Hydraulic Testing Summary

1.00E-07

K (m/{s)
1.00E-06 1.00E-05 1.00E-04

1.00E-03
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|
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I
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I
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I
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I
I
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I
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I
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70

e Bedrock Contact

— @ — Line for 1x10-8 m/s

Packer Tests

BE) Slug Test K

Error bars represent test
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v #BK Conauiiin PACKER INJECTION TEST
Projact: Faro 2009 Test Interval (m): 27.7 to 323 | BoringN% | Pos-c1
Northing: Date:  24-Jul-03 Start Time: 7:40 Test N°: 4
Easting: End Time: Boring Depth (m): 32.3
@GS Elevation: 91 106 Supervisor: MP
Relumn  Flow Dw Maasurad dapth of static water level (1) m
Valve  Valva Dp Measured dapth to packer 27.7m
Dt Measured dapth te midpeint of tast ~ 30.0m
] Inclination from horizontal (degress) “
Dw* Varlical depth to static water lavel ___0om
Dp' Veriical deplh to packer 26.0m
ot Verfical dapth to midpeint of tast 28.2 m
Ps Packer stratch pressura (2} _Eﬂlps]
Pwmax  Maximum packer working prassura (2) 350]psi
Pgmax  Maximum Injoction gauge pressure (3) 42]psi
Wirell e
Notas; C;:inr:; Dw Pinfmin  Minimum packer inflation pressure 278.0 psl
1; W hole is dry enter Dw = Béring Depth. | ! Pinfmax  Maximum packer inflatien pressure
2. Enter values from packer manufacturer, i Hg Gauge height
3: Pgmax (psi) = 1.5 x verlical dapth (m) Dp Lp Length of dischargs pipe
IN ROCK lo top of tast seclion, i P Radlus of discharge pipa (1"=0.0127m)
= Wirsline ot R Radiug of influence (10 m is standard valus)
Packer rb Borehole radius (HQ=0,048m, NO=0.038m)
Equations: L Langth of last saction
Farmation Hf Friction Loss
P:nfm,,, = (; .42‘Dr';—§saFan;x)‘1.1 Packer Hnit Nat (njection head at midpeint of tast
= +1.42*(Dp'- e
z;nlmafgsx?ﬁﬁ (qthI(-_.,l,-gq) ) K Hydraulic canductivity
Hi = (Dw+Hg-Hi+Pg/1 .42 Test M‘lel’“i‘l“ vars] .
L o : = oitast —— Conversion Factors:
K = (@*Ln(R/r,)) / 2*n"Hy, L) Intarval riseval 10 m of water = 0.9807 bar = 1kg/em? = 14.2 psl
P 1 cm/sec = 864 m/day
LR 1 Lugeon = 1 limin per meter at 10 bars
_ which is approximately 1.4 x 105 cm/sec
- in = 3
Q (m3/ 30 seconds) 1 US gpm = 3.785 liYmin = 5.45 m*/day
_ P, (psl) P, (psi) Py (psi) P, (psi) Py (psi) =———
Measurement Step 1 Step 2 Step 3 Step 4 Step 5
10 20 40 20
1 0.0010 0.0013 0.0015 0.0020 0.0012 i
2 0.0010 0.0012 0.0015 D.0019 0.0010
3 0.0012 0.0012 0.0015 0.0020 0.0008 *
4 0.0013 0.0010 0.0015 0.0019 0.0010 "
5 0.0009 0.0016 0.0020
Qavg (m3/30s) 0.0011 0.0012 0.0015 0.0020 0.0010 4
Qavg (m*/day) 3.110 3.384 4,378 5.645 2952
Hf (m) 0.08 0.09 0.15 0.25 0.07 .
Hnit (ITI) 8.0 15.0 220 289 15.0 [} 1 10 160 1000
K (m/day) 7.2E-02 4.2E-02 3.7E-02 3.6E-02 3.6E-02
iK (m/sec) 8.356-07 4.83E-07 4.26E-07 417E-07 4.20E-07
|Lugeons 0.033 0.019 0.017 0.016 0.016 Field Observations
o] - a i 810 pa here was some fow - n muur:.l;u.tm bying 1o stick he packer nto _
8 g Tock, wa v il r tasd "
LHI‘hHﬂSWmWD';E‘m.m.I en try to do a packer tnaf lownl
2.00E-03 /r
§ 1.60E.03 %J./
T _,d_iﬁ
£ joecs /’_’ ¢ Interpretation of Results
5,00E-04
0.00E+00
0.0 5.0 10,0 150 200 250 30.0 5.0 40.0 450
Pressure (psi)
Appendix B Page 4 Hydraulic Test Sheats



* i iyt PACKER INJECTION TEST
Project: Faro 2008 Test Interval (m): 323 to 36.9 Boring N% | Pos-cz
Northing: Date:  23-Jul-09 Start Time:  12:00 Test N°: 2
Easting: End Time:  1:40 Boring Depth (m): 36.9
GS Elevation: 106 121 Supervisor: MP
Return  Flaw Dw Measured depth of siatic water level (1) m
Valve  valve Dp Measured dapth to packer 323 m
Dt Measurad depih to midpaint of tast 34.6 m
[=] i Inclination from horizontal (degrees) =0y
i;irt:g: Dw' Verlical dapth to stalic water level 0.0 m
o Dp' Vertical depth to packer 30.4m
_T_ ot Vertical dapth to midpoint of test 325 m
Ha Ps Packer stratch pressure (2) Eﬂlpﬁi
Pwmax  Maximum packer working pressura (2) 700|psl
Pgmax Maximum injection gauge prassurs (3) 49| psi
Wirgline e
Holes: Casing Dw Pinfmin  Minimum packer inflation pressure 282.1 psi
1¢ IF hole is dey anter Dw = Boring Deplh, | + W Pinfmax  Maximum packer inflation pressure 746.2 psi
2; Enter valuas from packer manufaclurer. - 5 Hy Gauge height 1.0]m
3 Pgmax (psl) = 1.5 x vertical depth (m) P Lp Length of discharge plpe 3.000m
VHRCKNC 10 bop ol Smat st e P Radius of dischargs plpa (17=0,0127m) 0.0057|m
I Wireline oy R Radius of influence (10 m is slandard value) 10m
Packar th Borehole radius (HQ=0.048m, NO=0.038m) 0.04Blm
Eauations: L Length of lest seciion 4.6 m
Bk (1.42:Dp+Ps+P 1.4 Formation HI Friction Loss
Nfmin = (1.42°Dp'+Ps+Pgmax)*1. Packer Hnit Net Injaction haad al midpoint of tast
Pinf g = Pumaet1.42*(Dp-DW' ;
Hf = B.68xI0 (Q!'Lgms;“) ! R ey
Hay = (DW'+Hg-HMN+Par.42 Tast MI:Ipulnt i e
K = (QLN(RIf)) / 27 Hy, L Interval T oftest Conversion Factors:
Lk it U Vo Intervel 10 m of water = 0.9807 bar = 1kglem? = 14.2 psi
P e 1 cm/sec = 864 m/day
et 1 Lugeon = 1 li/min per meter at 10 bars
which is approximately 1.4 x 105 cmifsec
Q (r'n3l_ 30 seconds) 1 US gpm = 3.785 litymin = 5.45 m¥/day
il Pg (psl) P, (psl) Py (psl) Py (psi) P, (psi) —
GARUraMen: Step 1 Step 2 Step 3 Step 4 Step 5
20 30 40 55 30
1 0.0130 0.0150 0.0200 0.0280 0.0230 1
2 0.0130 0.0150 0.0200 0.0310 0.0220
3 0.0110 0.0150 0.0200 0.0300 0.0250 2
4 00130 0.0150 0.0230 0.0310 0.0230
3
5 0.0120 0.0160 0.0170 0.0330 0.0240
Qavg (m3/30s) 0.0124 0.0152 0.0200 0.0308 0.0234 4
Qavg {m*Iday) 35,712 43.776 57.600 88.704 67.392
[Hf (m) 9.98 14.99 25.96 61.56 3553 ¥
[Hnit (m) 5.1 7.1 32 218 -13.4 0 : ' " o
IK {m/iday) 1.3E+00 1.1E+00 3.3E+00 -7.5E-01 -9.3E-01
IK {m/sec) 1.50E-05 1.31E-05 3.83E-05 -B.69E-06 | -1.07E-05
|Lugeons 0.587 0.515 1,504 -0.341 -0.422 Field Obzervations
Titnd tost, fow out of easing and high flowa with no prossurs. Remave packer and
3.50E-02 —T — |pertarmed a rod test no leak. Will drill another G feet and packer tast Packer fest
::l avery high flaw, mr';‘mlmn :m'lgln-um Thatu (& na flew kam tha casing, Rock
3.00E-02 u 3 s vugs and opanings. Air it tasl,
d_ﬂ_y,_,.—fff‘
2.50E-02 s ;
g 2.00E-02 r//l
& 1soeoz ,__F_——-"“ Interpretation of Results
1.00E-02 /
£.00E-03
0.00E+00
00 10.0 200 ao.o 40.0 50.0 a0.0
Pressure (psl)
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* ARK Commiltiog PACKER INJECTION TEST
Project: Faro 2009 Test Interval (m): 36.9 to 41.5 Boring N°: | Po9-c1
Northing: Date:  24-Jul-09 Start Time:  6:15 Test N°*: 3
Easting: End Time:  7:30 Boring Depth (m): 41.5
GS Elevation: _ 121 136 Supervisor: MP
Retum  Flow Dw Measured dapth of slalic waler [avel (1) m
Valve  valve Dp Measured deplh to packer 369 m
Dt Measured depth to midpoint of tast 3.2 m
PRI [ B tnciination from harizantal (degree) T
] Gauge Dpw' Vartical dapth lo stalic water lavel 0.0m
Dp' Vertical depth to packer 34.7m
_I_ pt' Vartical depth to midpoint of test 36.8m
Hg Ps Packer siraich prassure (2) 50)psi
Pwmax  Maximum packer working prassura (2) To0)psi
Pgmax  Maximum Injection gauge pressura (3) 56]psi
Wirsling i s
Motas: Casing ow Pinfmin  Minimum packer infiation pressure 305.2 psi
s & B | w Pinfmax  Maximum packer inflation pressure
1; Ithole is dry enter Dw = Boring Depth. . 4
2 Enll:: V:Iuga:?m;rpackar :rann?urncfwr. i Hg Gauge height
3: Pgmax (psi) = 1.5 x verlical depih (m) Dp Lp Length of discharge pipe
IN ROCK 1o top of {est seclion, by rp Radius of discharge pipa (1*=0.0127m)
Wiraling ot R Radius of influance (10 m Is slandard Ul'UD)
Packer b Borahala radius (HQ=0,048m, NQ=0.038m)
Equations: L Lenglh of test seclion
Fomation Hf Friction Loss
Pinf,, = g_da‘nfxzpaspgg%)ﬂj Packer Hnit Nal injection head at midpaint of test
Pinfog = Py, +1.42%(0p' Ic conductivi
Hf = 8.86x10-15 (Q2*L plrp®) L e
H,, = (Dw+Hg-HN+Pg/1 .42 Test Mhrifci;ﬂ : r_
= (Q* ool 9 — oftest —— — Conversion Factors:
B RLORIN Y S K ) e intarval 10 m of water = 0.9807 bar = 1kg/cm? = 14.2 psi
2 m 1 em/sec = 864 m/day
TREEE 1 Lugeon = 1 lit/min per meter at 10 bars
: which is approximately 1.4 x 10% g.m!sec
Q (m3/ 30 seconds) 1 US gpm = 3.785 limin = 5.45 m¥/day
Polpsi) | Potpsi) | Potps | Poipsh | Py(psh
Measurement Step 1 Step 2 Step 3 Step 4 Step 5
20 30 40 55 3o
1 0.0070 0.0100 0.0105 0.0105 0.0065 1
2 0.0070 0.0080 0.0105 0.0115 0.0065
3 0.0070 0.0080 0.0105 0.0100 0.0065 <
4 0.0070 0.0090 0.0100 0.0110 0.0065 " I
5 0.0070 0.0085 0.0100 0.0100 0.0070
Qavg (m3/30s) 0.0070 0.0087 0.0103 0.0108 0.0066 4
Q..,,. (m*iday) 20.160 25.056 29 664 30.528 19.008
Hf (m) 3.18 4.91 6.88 7.29 2.83 s
Hnit{m) 11.9 17.2 22.3 324 18.3 0 1 10 100 1000
K (m/day) 31E-01 2.7E-01 2.5E-01 1.7E-01 1.8E-01
K {m/sac) 3.62E-08 3.11E-08 2.85E-06 2.01E-08 2.11E-06
Lugeons 0.142 0.122 0.112 0.079 0.083 Field Observations
- - - Rock was more broken up in the second run of this sel, part of i was washad away.
1.20E-02 Tharalars highsr fiows afe oxpatiud. Rock has alot of quartz veining and vugs In it
1.00E-02 '?:
8.00E-03 = / :
g .
2 G.00E-03 i i
i Interpretation of Results
4.00E-03
2.00E-03
0.00E+00
og 10.0 200 300 40.0 50.0 80.0
Prosaute (pai)
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* Siti Consultion PACKER INJECTION TEST
Project: Faro 2009 Test Interval (m): 41.5 to 46.0 Boring N | Pos.ci
Naorthing: Date:  25-Jul-09  Start Time:  10:30 Test N°: 4
Easting: End Time: _ 11:30 Boring Depth (m): 46.0
G5 Elevation: 136 151 Supervisor: MP
Raturn Flaw Dw Measured depth of static water lavel (1) l 0.0lm
Valve  valye Dp Measured dapth to packer 415m
Dt Measured dapth to midpoint of tast 438 m
L 3 Inclination from horizonlal (degrees) =)
Dw' Vertical depth to stalic water lavel 0.0 m
Dp' Verlical depth 1o packer 39.0 m
5] 8 Vertical depth 1o midpaint of test 41.1m
Ps Packer stratch pressure (2) 50| psi
Pwmax Maximum packer working pressure (2) 700 psl
Pgmax  Maximum injection gauge pressure (3) G3|psi
Wireling
Holes: Casing Dow Pinfmln  Minimum packer infiation pressure 318.4 psi
1: 1 hele 8 dry enter Dw = Boring Depth, l | Pinfmax  Maximum packer infiation pressure 758.4 psi
2. Entar values from packer manufaclurar. - o Hg Gauge height 1.0lm
3: Pgmax {psl) = 1.5 x vartical depth (m) P Lp Length of discharge plpe 3.00lm
IN ROCK to top of tast section, o Pt Radius of discharga pipa (1*=0,0127m) 0.0051|m
Wirsline o R Radius of influence (10 m is standard valua) 10|m
Packar th Borohele radius (HO=0.048m, NQ=0.038m) 0.048]m
Equations; L Lenglh of test saction 45m
i Formatian Hf Friction Loss
E:ﬁ;ﬂin =—(|;t| -42'3?:;55P§5131)'1 | Packer Hnit Net injection head al midpoint of test
= Besu B Lo N Hpmhendail
Hyy = (Dw'+Hg-HN+Pg/1.42 Tast Midpaint 3
K = (Q°Ln(R/r.)) / 2°n"H. L Intarval [ oftest — QQDHE_IQD_EMEE
(@RI 2 oL nierva Intervel 10 m of water = 0.9807 bar = fkglem? = 14.2 pei
B B 1 cm/sec = 864 m/day
i 1 Lugeon = 1 limin per meter at 10 bars
which is approximately 1.4 x 105 cmisec
o Q {m3/ 30 seconds) 1 US gpm = 3.785 liVmin = 5.45 m3/day
u A Paesh [ Posh T Pash | Poesh TPy (esi)
easuremen Step 1 Step 2 Step 3 Step 4 Step 5
15 30 45 60 30
1 0.0005 0.0009 0.0015 0.0008 1
2 D.UDUS 0.0008 0.0013 0.0015 0.0007
3 0.0004 0.0010 0.0012 D.0018 0.0007 z
4 0.0006 0.0009 0.0012 D.0016 0.0008
2
5 0.0010 0.0013 0.0016
Qavg (m3/30s) 0.0005 0.0009 0.0013 0.0018 0.0008 4
Qavg (m’lday) 1.440 2707 3.600 4.493 2.160
[Hf (m) 0.02 0.08 0.10 0.16 0.04 3
[Hnit (m) 115 221 325 43.1 22.1 ” : s o 'y
IK {miday) 2.4E-02 2.3E-02 2.1E-02 2.0E-02 1.8E-02
IK (m/sec) 2.73E-07 o 2.68E-07 241E-07 2.28E-07 2.14E-07
|Lugeons 0.011 0.011 0.009 0.009 0.008 Field Observations
 bit af flaw with O pressure, hard 1o set packar in @ compalent Zone SinEe wa have
1.80E-03 == not it one yet 0.0004 1o 0.0003 m3/0 sec flows with no pressure. No leak thraugh
the casing. Rock is phyllite, very erubly and woathered
1.60E-03 1
1.40E.03 - /
1.20E-03 %
g 1.00E-03 7
& : 558 o
@ ‘DR /: Interpretation of Results
6,00E-04 d
4.00E-04 /./
2.00E-04 - Zl
0,00E+00
0.0 10.0 200 0.0 40.0 B0.0 80,0 700
Pressure (psl)
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* SR pouy PACKER INJECTION TEST
Project: Faro 2009 Test Interval (m): 48.0 to 50.6 Boring N°: | Pos-c1
Northing: Date: 25-Jul-09  Start Time:  1:00 Test N°: 5
Easting: End Time:  2:00 Boring Depth (m): 50.6
G3 Elevation: 151 166 Supervisor: MP
Relum  Flaw Dw Measured deplh of static waler leval (1) m
Valve  valye Dp Measured dapth to packer 46.0 m
Dt Measured deplh to midpoint of test 483 m
== 1 Inelinaiion from herizontal (degrees) | T
-Burge] Dw' Variical depih io slatic water lavel 0.0 m
Dp' Veriical dapth 1o packer 432 m
I Dt Vertical depth 1o midpaoin! of test 454 m
Ha Ps Packer sirelch prassure (2) 50 psi
Pwmax  Maximum packer working pressurs (2) 700 psi
Pgmax  Maximum injection gauge pressure (3) 70]psi
S Wiralina SRS
Noles: Casing D Pinfmin  Minimum packer inflation pressure 331.4 psi
1: If hole is dry enter Dw = Boring Depth, | I . 4 Pinfmax  Maximum packer Inflation pressure 764.4 psi
2. Enlor values frem packer manufaciurer. = Hg Gauge haight 1.0lm
3. Pgmax (psl) = 1.5 ¥ vorlical depth (m) by’ Lp Length of discharge pipa 3.00|m
i ROGHla 16n.of tatt sactan, i s Radius of discharge pips (1=0.0127m) 0.0051]|m
AR i or R Radius of influanca (10 m is slandard valus) 100m
Packer rb Borehele radius (HQ#0.048m, NQ=0.038m) 0.048]m
Equations: L Langth of test seclion 46 m
Formation HI Friction Loss
;:n:m = (|=1' Aa'l::p:;?Eng‘:p;)ﬂ A Packer Hnit et injection head at midpalnt of test
n | +1.42%(Dp'-| . &
H =B B5x D36 (@Lpirp?) K Hydraulic Mnrduehvity
Hyy = (Dw'+Hg-HR+Pg/1 .42 Test Midpaint 3
K = (@Ln(Rin))/ 2°n"H," Intarval [ oflest = Conversion Factors:
PRI <Y ') i Intarval 10 m of water = 0.9807 bar = 1kglem? = 14.2 psi
Haiinn it 1 em/sec = 864 m/day
na e 1 Lugeon = 1 liYmin per meter at 10 bars
which is approximately 1.4 x 10 cm/sec
Q (m3/ 30 seconds) 1 US gpm = 3.785 litYmin = 5.45 m¥/day
i Po(psi) | Pgpsi) | Po(psi) | Pypsi) | Pg(psi)
EEsLrame Step 1 Step 2 Step 3 Step 4 Step 5
20 30 52 70 30
1 0.0016 0.0022 0.0030 0.0035 0.0012 1
2 0.0015 0.0020 0.0032 0.0035 0.0013
3 0.0017 0.0020 0.0028 0.0035 0.0014 .
4 0.0018 0.0020 0.0028 0.0035 0.0014
- 3
) 5 0.0020 0.0032 0.0015
|Qavg (m3/30s) 0.0017 0.0020 0.0030 0.0034 0.0014 4
Q.. (m*/day) 4.752 5.875 8.495 9,907 3917
HFf (m) 018 027 0.56 0.77 0.12 g
Hnit (m) 14.9 21.9 37.1 43.5 220 i B i ol 1060
|K (m/day) 5.9E-02 5.0E-02 4.2E-02 3,7E-02 3.3E-02
IK {m/sac) B.82E-07 5.75E-07 4.90E-07 4,28E-07 3.81E-07
|Lugeons 0.027 0.023 0.019 0.017 0,015 Field Observations
— e 0 . e ke e v
precant and becama vuggy at tha hattom,
3.50E-03 5
3.00E-03 /
_ 250E-03 /
g 2.00E-03 r/,l
: 1.50E-03 Interpretation of Results
1.00E-03
5.00E-D4
0,00E+D0
0o 100 200 30.0 40.0 500 B0.O 70.0 BO.0
Pransutn {pai)
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*smr Sonsuling PACKER INJECTION TEST
Project: Faro 2009 Test Interval (m): 50.6 to 552 | BoringN°: | P09-C1
Northing: Date: 25-Jul-08  Start Time:  3:30 Test N°: 6
Easting: End Time:  4:30 Boring Dapth (m): 55.2
GS Elavation: 166 181 Supervisor: MP
Relurn  Flow Dw Measured depth of static water level (1) I'I‘I
valve  Valva bp Maasured dapth 1o packer 50.6 m
Dt Measured depth o midpoint of tast 52.9m
B Inclination from horizontal (degrees) e
Surge Dw'  Verlical depth ta static water lavel 0.0 m
: Dp' Vartical depth to packer 47.5m
pr' Vartical depth to midpaint of tast 49.7 m
Ps Fackar stratch prassure {2) 50]psi
Pwmax  Maximum packer working prossura (2) 700|psi
Pgmax  Maximum injection gauge pressure {3) 7G|psi
Wiraline —
Nates: Casing Ow Pinfmin  Minimum packer inflation pressure 343.5 psi
1: 11 hola Is dry anter Dw = Boring Depth, | L ¥ Pinfmax  Maximum packer inflation pressure 770.6 psi
2: Enler values from packer manufacturer. — 4 Hg Gauge haight 1.0lm
3: Pgmax (psi) = 1.5 x vertical Flupl.h {m}) P’ Lp Langth of discharga pipe 3.00}m
IN ROCK 1o lop of test section. i % i o Gl g R0 55057Im
Wi Dt R Radius of influence (10 m is standard valus) 10|m
Packer b Borehala radius (HO=0.048m, NO=0.038m) 0.048|m
Equations: L Langth of tast section 4.6 m
Formation HI Friclion Loss
g:ﬂ:m e (; -42'D1IJ:2P!;;F'EIB"\:;)'1 A Packer Hnlt  Natinjestion head at midpoint of tes!
f = +1,42%(Dp'-
Hf =B .85x10- (Q2Lpirp5) K Hydraulic conductivity
H,, = (Dw+Hg-Hf)+Pg/1.42 Tail Midpaint -
K = (Q*Ln(RIr)) / 2°%°H. . L. — oftest ——— Conversion Factors:
@Ln(Rin) 1 2°HyL) s Intarval 10 m of water = 0.9807 bar = 1kglem? = 14.2 psi
G i 1 em/sec = 864 m/day
e e 1 Lugeon = 1 lit/min per meter at 10 bars
which is appraximal_te!y 1.4 x 105 cm/sec
Q@ (m3/ 30 seconds) 1 US gpm = 3.785 liVmin = 5.45 m3¥day
, Py (psi) Pg (psi) Py (psi) P, (psi) Py (psi)
Measurement | ;. 4 Step 2 Step 3 Step 4 Step 5 -
10 25 50 T8 25
1 0.0040 0.0060 0.0060 0 0075 0:D022 N i
2 0.0040 0.0050 0.0060 0,0070 0.0023
3 0.0035 0.0055 0.0065 0.0065 0.0020 2
4 0.0035 0.0050 0.0055 0.0065 0.0020
3
5 0.0080 0.0085
[|Qavg (m3/30s) 0.0038 0.0054 0.0080 0.0068 0.0021 4
(0., (m/day) 10.800 15.480 17.280 19.584 6.120 i
IHI’ (m) 0.81 1.87 2.34 3.00 0.29 s l
IHnIt (m) 71 16.7 33.8 50.8 18.3 o ¥ 10 100 1000
I (m/day) 2,8E-01 1,7E-01 9,.4E-02 7.4E02 || 6.2E-02
[k (misec) 324E-06 | 198E-06 | 1.09E-08 | 8.24E-07 | 7.15E-07
|Lugeans 0.127 0.078 0.043 0.032 0.028 Fiald Observations
B ;D;Jém - 310 ow had 0.0015 m3/ 30 ec. Pulled ack 5 Teet and will iy the 1e31 sgain,
7.00E-03
| =it
6.00E.03 1 ____...,—-—-—"“'//
o
5 SES /.
% 4.00E-03 ,//
L / Interpretation of Results
2.00E-03 o
1.00E-03
0.00E+00
00 100 200 300 400 50,0 80.0 700 80.0
Pressure (pal)
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v SHK Conauling PACKER INJECTION TEST
Project: Faro 2009 Test Interval {(m): 48.1 to 55.2 Boring N*: | Pos-c1
Northing: Date:  25-Jul-09 Start Time:  5:00 Test N°: i 4
Easting: End Time:  6:20 Boring Depth (m): 55.2
GS Elevation: 161 181 Supervisor: MP
Rolum  Flow bw Maasured depth of stalic water level (1) [ Gom
Valve  valve Dp Measured dapth to packer 49.1m
Dt Measured depth to midpolnt of test 522 m
dsaiie T 3 Inclination from horizonts) (degraes) C—or
Gauge bw' Varlical daplh 1o static water lavel 0.0 m
Dp’ Verlical depih to packer 461 m
_I_ Dt Vertical dapth ta midpoint of test 49.0 m
Ha Ps Packer stretch prassurs (2) 50)psi
Pwmax  Maximum packer working pressure (2) 700)psi
Pgmax  Maximum injection gauge prassura (3) T4|psi
Wiralina —
Hates; Casing Dw Pinfmin  Minimum packer Inflation pressurs 339.5 psi
1: If hola I dry antar Dw = Boring Depth, | h Pinfmax  Maximum packer Inflation pressure 769.6 psi
2: Enter values from packer manufacturer. =T 5 Ha Gauge height 1.0)m
3: Pgmax (psf) = 1.5 x vertical depth (m) P Lp Length of discharga plpe 3.000m
IN ROCK 1o lop of tesl seclion, A P Radius of discharge pipa (1"=0,0127m) 0.00511Im
Wiraiina ot R Radius of inflluence (10 m is standard value) 10|m
- Packer rb Borehola radius (HQ=0.048m, NQ=0.038m) 0.04B|m
Equstions: L Length of tesl asclion B.1m
Pinf, (1.42*Dp'+Ps+P| )11 g i HE il
i, = (1.42*Dp'+Ps+Pgmax)*1. Packer
i . il
Hf = 8,65x101% (Q*"Lp/rp®)
H,q = (DWHg-HP+Pg/1.42 Tost Midpoint = y
K = {(Q°Ln{R/r,)) / 2*n*H"L I [~ oftest — :
LRI Z Rk e Intervai 10 m of water = 0.9807 bar = 1kglem? = 14,2 psi
Boring Desth 1 em/zsec = 864 m/day
e 1 Lugeon = 1 litymin per meter at 10 bars
which is approximately 1.4 x 10 cm/sec
Q (m3/ 30 seconds) 1 US gpr = 3.785 IVmin = 5.45 m?/day
Py (psi) P, (psi) P, (psi) P, (psi) P, (psi)
9 e 9 ] ]
Messuramant Step 1 Step 2 Step 3 Step4 | Steps
10 27 50 75 25
1 0.0030 0.0040 0.0070 0.0080 0.0035 5
2 0.0030 0.0050 0.0085 0.0080 0.0025
3 0.0030 0.0050 0.0070 0.0070 00030 2
4 0.0025 0.0045 0.0060 0.0080D 0.0025
3
5 0.0030 0.0040 0.0075
Qavg (m3/30s) 0.0029 0.0045 0.0066 0.0077 0.0028 4
Quup (m*/day) 8.352 12.960 19,080 22,176 8.280
Hf (m) 0.55 1.31 285 3.85 0.54 s
Hnit (m) 75 18.7 33.4 50.0 18.1 i : © P s
K (m/day) 1.6E-01 9.7E-02 8.0E-02 6.2E-02 6.4E-02
K (m/sec) 1.80E-06 1.12E-06 9.22E-07 7.16E-07 7.39E-07
|Lugeons 0.071 0.044 0.036 0.028 0.029 Field Observations
—_-9._0554:::. E————— Ratry of taxt 8.
B.00E-03 —-
7.00E:03 2 7—-—-“—
6,00E-03 /’.
% sooe0s ’,__/J/ u
s il
g e e T Interpretation of Results
3.00E-03 r/ =
2.00E-03
1.00E-03
0,00E+00
0.0 10.0 200 0.0 400 5D.0 E0.D 700 800
Pressure {psl)
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v Ml oy . PACKER INJECTION TEST
Project: Farc 2009 Test Interval (m): 55.2 to 59.7 Boring N°% | Pﬁn-m
Northing: Date: 26-Jul-09  Start Time:  B8:00 Test N% B
Easting: End Time:  9:40 Boring Depth (m): 59.7
GS Elevation: 181 196 Supervisor: MP
Relun  Fiow Dw Measured daplh of stalic water laval (1) [ oalm
valve  valve op Measured daplh 1o packer 552 m
Dt Measured depth to midpoint of tast 57.5m
r B Inclination from horizontal (degrees) "'
Surge Dw'  Vorlical depthta static water fovel 0.0m
pp' Vertical depth to packer 51.9m
ot Verlical daplh te midpaint of lest 54.0 m
Ps Packer stralch presaura {2) 50|psi
Pwmax  Maximum packer working prassura (2) 700]psi
Pgmax Maximum injaction gauge prossura (3) B0 p5i
Wiraline
Nates, Casing Dw Pinfmin  Minimum packer inflation pressurs 353.7 psl
1: IF hola I dry snter Dw = Boring Dapth, | h Pinfmax  Maximum packer inflation pressure 776.7 psi
2: Enler values from packer manufaciurer. b Hag Gauga haight 1.0]m
3. Pgmax (pai) = 1.5 x verlical depth (m) Lp Lenglh of discharge pipe 3.00|m
INROCE I 1ap oreM secten) i p Radius of dischargs pips {1"=0.0127m) 0.0051|m
Wireline ot R Radius of influence (10 m is standard valug) 100m
: Packer b Borahala radius (HO=0,048m, NO=0.038m) 0.048|m
Equations: L Length of test seclion 45m
Pinf, (1.42*Dp'+Ps+P| ) i i omsires
Pinf, = (1.42*Dp'+Ps+Pomax)™1.1 Packer Hnit Met injection head at midpaint of test
Pl # Pyt 1.427(0p-Dw) K Hydr:‘ulic canduclivity -
HI = 8,85x10% (Q**Lplrp%)
H,, = (Dw'+Hg-Hf)+Pg/1.42 Test Midpaint
K = (Q*Ln{Rir,)) / 2*n*H "L Intarval — oftest —— Conversion Eactors:
KT k. i Intarval 10 m of water = 0,9807 bar = Tkglcm? = 14.2 psi
Healh Bash 1 cm/sec = 864 m/day
L 1 Lugeon = 1 lit/min per mater at 10 bars
which is approximately 1.4 x 109 em/sec
@ (m3/ 30 seconds) 1 US gpm = 3,785 |it/min = 5.45 m’lday
_ Py(psi) | Polpsi) | Pylpsi) | Pylpsi) | P,(ps)
Moasurament | g, 4 Step 2 Step 3 Step 4 Step 5
20 40 G0 B0 40
1 0.0080 0,0100 0 0120_ 0.0140 0.0080 1 _ I
2 0.0070 0.0090 0.0120 0.0140 0.0075
3 0.0070 0.0110 0.0120 0.0130 0.0075 5
4 0.0070 0.0100 0.0120 0.0140 0.0070
3
5 0.0070 0,0090 0,0120 0.0130 0.0080
Qavg (m3/30s) 0.0072 0.0098 0.0120 0.0136 0.0076 4
Qv (M/day) 20.736 28.224 34.560 39,168 21.888
HF (m) 3.36 6.23 9.34 12.00 375 s
Hnit (m) 1.7 229 33.9 453 254 o ¥ i i A
K (m/day) 3.3E-M 2.3E-01 1.9E-01 1.6E-01 1.6E-01
K (m/sec) 3.87E-08 2 69E-D8 2.23E-0B 1.B9E-06 1.88E-06
Lugeons 0.152 0.108 0.087 0.074 0.074 Field Observations
1 AOE.02 - B - ] - felry of 1est B,
1.40E-02 71'
1.20E.02 __! ﬂ..-r—"":'-ﬂ;
—. 1.D0E-02 fﬂrﬂﬂ*,’/
g. B.00E-03 qr’/ :
[ Interpretation of Results
4.00E-03
200503
0.00E+00
oo 00 200 300 400 500 800 700 800 800
Preasurs (pal)
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v BRK Ty PACKER INJECTION TEST
Project: Faro 2009 Test Interval (m): 59.7 to 64.3 Boring N°: | Pos-c1 _
Northing: Date:  26-Jul-09 Start Time:  12:00 Test N*: 9
Easting: End Time:  1:20 Boring Depth (m): 64.3
GS Elevation: 196 211 Supervisor: MP
RWM  Eow Measured depth of stalic walar leval (1) [ 00]m
valve  valve Dp Measured depth to packer 59.7 m
Dt Muasured depth to midpaint of tast G20m
B Inclinatian from henzontal (degreas) “
Dw' Vertical depth lo stalic watar lavel 0.0m
Dp' Vertical depth to packer 56.1 m
Dt Vertical dapth 1o midpoint of test 58.3m
Ps Packer stretch pressura (2) 50]psl
Pwmax  Maximum packer working pressure (2) 700)psi
Pgmax  Maximum Injection gauge pressure (3} 90|psi
—— Wirsline =
Hotes: Casing ow Pinfmin  Minimum packer inflation pressure 389.7 psi
1: Il hole s dry entar Dw = Boring Dapth. =1 b .4 Pinfmax  Maximum packer inflation pressure __782.7 psi
2; Enter values from packar mudllurnctumr. = o Hg Gauge height 1.0)m
3: Pgmax (ps)) = 1.5 x vertical dopth {m) Lp Length of discharge plpe 3.000m
1M RROK ttepl eyl soatc) e e Radius of discharge plpa (1*=0.0127m) 0.0051|m
FPn Dt R Radius of influenca (10 m is standard value) ~ 10|m
ERekar b Borehele radius (HQ=0.048m, NO=0.038m) 0.04E8]m
Equations: L Length of test section 4.6 m
Formatian Hr Friction Loss
Pinfy, = (1.42°Dp'+Ps+Pgmax)*1.1 Packer Hnit Nat injaelion head al midpoint of tast
fejf":"‘é‘fs}f{'“uﬁ"}}iﬁ I(J?rg’;)n“" ) K Hydraulle conductivity
Hyy = (DW'+Hg-HN+Pa/1.42 Tesi Mlil{mi;:l - :
= (0" 12 H.* — oftest —— — Conversion Factors:
K @ Lnifm) L 21 ML) el Interval 10 m of water = 0.9807 bar = 1kg/cm? = 14.2 psi
i it 1 em/sec = 864 m/day
- e 1 Lugeon = 1 litYmin per meter at 10 bars
which is approximately 1.4 x 10 cm/sec
Q (m3! 30 seconds) 1 US gpm = 3,785 litymin = 5.45 m?/day
n Py (psl) Pg (psi) Py (psh) P, (psi) P, (psl)
BARITRMANE Step 1 Step 2 Step 3 Step 4 Step 5
20 30 60 a0 a0
1
1 0.0040 0.0085 0.0070 g.0100 0.0040 "
2 0.0040 0.0047 0.0070 0.0090 0.0040
3 0.0040 0.0048 0.0070 0.0090 0.0045 2
4 0.0040 0.0050 0.0070 0.0100 0.0045 :
5 0.0040 0.0048 0.0070 0.0090 |
[Qavg (m3/30s) 0.0040 0.0050 0.0070 0.0094 0.0043 2
[Quy, (m?1day) 11.520 14.285 20.160 27.072 12.240
|Hf (m) 1.04 1.60 3.18 5.73 117 & ;
[Hnit (m) 14.0 205 40.1 58.6 21.0 o 1 1 100 1000
lK (m/day) 1.5E-01 1.3E-01 B8.3E-02 8.5E-02 1.1E-M1
IK (m/sec) 1.75E-08 1.49E-06 1.08E-06 9.87E-07 1.25E-06
Lugeons 0.089 0.058 0.042 0.039 0.049 Field Observations
= 'I_.UDE.DZ_ = E i Bl = Ratry of text 6.
9.00E-03 /-"" r
8,00E5-03 | "]
7.00E:03 fﬂ“fﬁg
5 8.00E-03 ﬁ -
g £,00E.03 - r"'""-f - = =
% iamii ,/‘:r“',/ Interpretation of Results
3.00E-03 /
2.00E.03
1.00E-03
0,00E+00
00 100 200 300 400 500 8OO 700 8OO 900 1000
Prasaute (pai)
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P09-C1 Slug Tests
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P09-C2 Hydraulic Testing Summary
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v AIRK Doyauning PACKER INJECTION TEST
Projact: Faro 2009 Test Interval (m): 46.0 to 48.2 Boring N°: | P09-C2
Northing: Date:  18-Jul-09 Start Time:  16:30 Test N 1
Easting: End Time: Boring Depth {m): 48.2
GS Elevation: Supervisor: MP
Ratum  Flow bw Measured depth of static water level (1) [ odm
Valva  valye Dp Measured depth to packer 46.0 m
Dt Measured depth {o midpaoint of test 47.6 m
Praigine o Inclination from horizontal (degroas) "
Dw' Vartical depth to static water lavel 0.0 m
op' Verlical depth to packer 43.2 m
Dt Vertical depth ta midpaint of test 44.7m
Pz Packer stralch prassure (2) 50|psl
Pwmax  Maximum packer working pressure (2) T700]psi
Pgmax  Maximum injeclion gauge pressura (3) 69 |psi
Pinfmin  Minlmum packer Inflatian pressurs ___330.4 psi
4: If hole Is dry enter bw = Boring Dapth, | v Pinfmax  Maximum packer inflation pressure 783.5 psl
2: Enter values from packer manufaclurer. = o Ha Gauge height 1.0)m
3: Pgmax (pai) » 1.5 x vertical depth (m) : Lp Length of discharge plpe 3.00]m
IN ROCK 1o top of test section. L Pt Radius of discharga pipa (1°=0.0127m) 0.0051|m
Wirsline ot R Radius of influence (10 m (s standard valua) 10]m
Packer rb Borehole radius (HQ=0.048m, NQ=0.038m) 0.04Blm
Eaquations: L Length of test section 3.2m
Bt S AR - Formation HI Friction Loss )
Nfn = (1.42°Dp*+Pa+Pgmax)*1. Fackar Hnit Nat Injection head at midpolnt of test
PINT oy ® Pt 1.42%(Dp-Dw)
HI =ma.ﬁﬁx1"6"f“ (QE"LPII'P!'} K Hydraulic conductivity
H,; = (Dw'+Hg-HN)+Pg/1.42 Toid Midpoint i
K = (Q*Ln{Rir,) / 2*1*Hyg L — aftest — Conversion Factors:
Lol i Interval 10 m of water = 0.9807 bar = 1kg/cm? = 14.2 psi
Eiosinn Deplh 1 em/sec = 864 m/day
= aRen 1 Lugeon = 1 litmin per meter at 10 bars
which is approximately 1.4 x 104 cmi/sec
@ (m3/ 30 ssconds) 1 US gpm = 3.785 liVmin = 5.45 m3/day
] P, (psi) Py (psi) Py (psi) P, (psi) P, (psi)
Measurement Step 1 Step 2 Step 3 Step 4 Step 5 ]
10 25 52 68 25
1 0.0002 0.0002 0.0006 0.0008 0.0001 3
2 0.0000 0.0002 0.0005 0.0000
3 0.0001 0.0003 0.0008 0.0008 0.0000 2
4 0.0002 0.0D03 D.0004 0.0008 0.0000
3
5 0.0001 0.0005 0.0000
|Qavg (m3/30s) 0.0001 0.0003 0.0005 0.0008 0.0000 4
IQ“, (m*Iday) 0.348 0.720 1.498 2304 0.058
[Hf (m) 0.00 0.00 0.02 0.04 0.00 8
IHnit {m) B.O 18.6 376 48.8 18.8 o 1 10 100 1000
IK {m/day) 1.1E-02 1.0E-02 1.1E-02 1.3E-02 8.2E-04
IK (m/sec) 1.32E-07 1.18E-07 1.22E-07 1.45E-07 9.51E-09
|L_ugaen5 0.005 0.005 0.005 0.006 [ 0.000 Field Observations
9.005-04 - 1 | (et o staten cxnaiorn iy b e lEg e e Ve ek
8.00E-04
7.00E-04 = /
8.00E-04
g 5.00E-04
B ; ‘ ,// Interpretation of Results
3.00E-04 ’f-.,,.-d
2.00E-04 rr// /
1.00E-04 ./ z
0.00E+00
oo 10.0 20.0 3o0.0 40.0 500 e0o0 70.0 BOD
Pressure (psl)
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* BAK Consufting PACKER INJECTION TEST
Praject: Faro 2009 Test Interval (m): 49.2 to 53.8 Boring N ] P09-C2
Northing: Date: 19-Jul-03  Start Time:  7:45 Test N°: 2
Easting: End Time: 9:30 Boring Depth (m): 53.8
GS Elevation: Supervisor: MP
Ralum  Flow Dw Measured depth of atatic water laval (1) [ogm
valve  yalve Dp Maasured dapth to packer 489.2 m
Dt Maasurad depth to midpoint of test 51.5m
‘ e [} Inelination from horizontal (dagreas) o
%m{ Gauge pw' Vertical depth (o static water level 0.0 m
Dp' Vertical depth to packer 46.2 m
-‘T_ ot Verlical depth to midpaint of test 484 m
Ha Ps Packer stretch pressure (2) 50| psi
Pwmax Maximum packer working pressure (2) 700 psl
Pgmax  Maximum injection gauge pressura (3) 74|psi
Wirelina o—
Hotas; Casing Dw Pinfmin  Minimum packer inflation pressure 338.7 psi
1: If hole is dry enter Dw = Baring Oepth, I—— - 4 !- Pinfmax  Maximum packer inflation pressure 768.7 psl
2! Enler values from packer manufacturer. = i Hg Gauge height 1.0lm
3! Pgmax (psi) = 1.5 x vertical depth (m) Lp Langth of discharge pipa 3,000m
IR ROGHfa top of el sackion. He p Radius of discharge pipa (1"=0.0127m) 0.0051)m
= Wireline pt R Radius of influence (10 m is standard valus) 10lm
Packar rb Borahale radius (HQ=0.048m, NQ=0.038m) 0.04B]m
Equations: L Length of tast seclion 4.6 m
it (1.42:Dp+PesP 11 Formation Hf Friction Loss
Nfoun = (1.42°Dp'+Ps+Pgmax)*1. Packer Hnlt Nat injection head at midpalnt of tast
Bt = P, +1.424Dp-Dw) — K Hishroillo aoriuctiiy
HI = B.65%10+8 (Q2*Lp/rp%)
Hy = (Dw+Hg-H+Pgi1.42 Test m?pmm =
K = (QLARIED) J 2°n°H... 5L 1 I [— oftest ——— Conversion Factors:
Sk A e o Interval 10 m of water = 0.9807 bar = Tkalem? = 14.2 psi
Sioting Baslh 1 cm/zec = 864 m/day
a.Per 1 Lugeon = 1 litymin per meter at 10 bars
which is approximately 1.4 x 10° cm/sec
Q (m3/ 30 seconds) 1 US gpm = 3.785 liYmin = 5.45 m¥/day
Potos) | Potps) [ Potesi) | Pytpsi) | Py (psi)
Measurement Step 1 Step 2 Step 3 Step 4 Step §
10 25 52 72 50
1 0.0001 D.0001 0.0002 0.0003 0.0001 1
2 0.0001 0.0001 0.0004 0.0002 0,0001
3 0.0001 0.0001 0.0003 0.0004 0.0001 #
4 0.0001 0.0001 0.0002 0.0003 0.0001
3
5 0.0002 0.0001
|Qavg (m3/30s) 0.0001 0.0001 0.0003 0.0003 0.0001 4
IQ"u {m*/day) 0.288 0.288 0.749 0.864 0.288
IHf {m) 0.00 0.00 0.00 0.01 0.00 ¥
IHnll(rn) 8.0 18.6 376 51.7 36.2 a 1 10 100 1000
|K {m/day) 6.6E-03 2.5E-03 3.7E-03 3.1E-03 1.5E-03
|K {m/sec) 7.66E-08 3.31E-08 4.26E-08 3.57E-08 1.70E-08
|Lugeons 0.003 0.001 0.002 0.001 0.001 Field Observations
Y e et | e i, R B Wi e T
3.00E-04 Fﬂ_._._._,_,_,;,l
2.60E.04 T :
§ 2.00E-04
g 150804 ,/ Interpretation of Results
-~
1.00E-04 M
5.00E-05
0.00E+00
0.0 10.0 20.0 30.0 40.0 B0.O B0.0 700 BOOD
Pressure {psl)
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v SR Consuiting PACKER INJECTION TEST
Project: Faro 2009 __TestInterval (m): 53.8 to 58.4 | BoringN%: | P09.C2
Northing: Date:  19-Jul-09 Start Time:  12:00 Test N°: 3
Easting: End Time: 13:15 Boring Depth (m): 58.4
G5 Elevation: Supervisor: MP
Dw Measurad deplh of static waler tavel {1) [iam
bp Measured depth to packer 53Bm
Dt Measured depth o midpoint of test 56.1m
B Inclination from horizantal {degrees) “
Dw' Vartical dopth to static watar lavel 0.0 m
bp' Varlical dapth to packer 50.6m
ot Vartieal deplh to midpoint of test 52.7Tm
Ps Packer siralch pressurs (2) 50|psi
Pwmax  Maximum packer working pressure (2) 700|psi
Pgmax  Maximum Injection gauge pressura (3) | B0]psi
Wirali il oY
Hotes: G;:Ir?: Dw Pinfmin  Minlmum packer inflation pressurs 351.8 psi
1: IFhole is dry enter Dw = Boring Depth, | . Pinfmax  Maximum packer inflation pressurn 774.9 psi
2: Enter values from packer manufacturer. = A Hg Gauge halght 1.0lm
3: Pgmax {psl) = 1.5 x vertical depth {m) p Lp Length of discharge pips 3.00]lm
IN ROCK 1o top of tas! seclion. e Radius of discharge pipa (120.0127m) 0.0051|m
Wireling ot R Radius of Influenca (10 m Is standard valua) 100m
Packer h Borahole radius (HQ=0.048m, NO=0.038m) D.U&E|m
Equations: L Langth of tas! section 4.6 m
Bk (1.42'Dp+Ps+P 344 Formatian Hf Friction Loss
il = (1.42°Dp'+Ps+Pgmax)™1. Packer Net injection head at mid f
PiNfee = Pryrart1.42°(Dp-DW) H:“ H:dr:j:l'i: ::nd:al:ﬂ;:ym Pt
HIf = B,65x10°16 (Q2*L pirp®)
Hyit = (Dw'+Hg-HR +Pg/1.42 Tost Mi"*:i?l = i -
K =(Q'Ln(Rin)) / 2*n*Hy, 'L T oftes Conversion Factors:
A Ea ) I Intorval 10 m of water = 0.9807 bar = 1kgl/em? = 14.2 psi
| e — 1 cm/zec = 864 m/day
neENY 1 Lugeon = 1 li¥min per meter at 10 bars
which is approximately 1.4 x 10° cm/sec
Q (m3/ 30 seconds) 1 US gpm = 3.785 litmin = 5.45 m¥day
= " Py (psi) Py (psi) Py (psi) Py (psi) Py (psi)
RABUrAMAn Step 1 Step 2 Step 3 Stap 4 Step 5
20 40 B0 80 40
1 0.0002 0.0002 0.0003 0.0005 0.0001 i
2 0.0002 0.0002 0.0003 0.0003 0.0001
3 0.0003 0.0003 0.0003 0.0005 0.0000 =
4 0.0002 0.0003 0.0003 0.0004 0.0000
- 3
5 0.0003 0.0004 0.0000
Qavg (m3/30s) 0.0002 0.0003 0.0003 0.0004 0.0000 4
Qavg (m*day) 0.648 0.720 0.864 1.210 0.115
[HE (m) 0.00 0.00 0.01 0.01 0.00 3
[Hnit (m) 16.1 292 432 57.3 29.2 5 1 1 100 1000
IK (m/day) 7.9E-03 4.6E-03 3.7E-03 3.96-03 7.3E-04
IK (misec) 9.19E-08 5.28E-08 4.27E-08 4.51E-08 B.44E-09
[Lugeons 0.004 0.002 0,002 0.002 0.000 Field Observations
450E04 = ; ?;:;m: L?:;;mm;g Ilgv:;::ond run of this set, part of It was washed -Eh
4.00E-04 - A
3.60E-04 — — - /
3,00E-04 ﬂ_'_'_,_;_,_.. L s
g 2.50E-04 _,_.—_—-w-"""'# . /
g 2oom ; Interpretation of Results
1,50E-04 2
1.00E-04 5
BO0E.D8 |—" . —1
0.00E+00 =
0.0 100 0.0 300 400 500 800 700 80.0 80.0
Pressuse (i)
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* SHE Consuiing PACKER INJECTION TEST
Project: Faro 2008 Tast Interval (m): 53.8 to 62.9 Boring N | pos.cz
Northing: Date:  20-Jul-09  Start Time:  10:00 Test N 4
|_Easting: End Time: 11:30 Boring Depth (m): 62.9
GS Elavation: Supervisor: MP
Relun  Flow bw Measured depth of stalic water leval (1) m
valve  valva Dp Measured depth to packer 53.8m
Dt Measured depth to midpaint of test B84 m
B Inclination from horizantal (dagrees) P
bw' Vartical depth 1o static water laval 0.0m
Dp' Vartical deplh lo packer 50.6 m
Dy Veriieal depth to midpeint of teat 54.8 m
Ps Packer sirateh pressurs (2) 50]psl
Pwmax  Maximum packer working pressure (2) 700]psi
_ Pgmax  Maximum Injection gauge prassura (3) 80]psi
Wirsline A—
Notas: Casing ow Pinfmin  Minimum packer Inflation pressure 351.8 psi
1: It hola Is dry antar Dw = Boring Dapth, ! w Pinfmax  Maximum packer inflation pressure ___777.9 psi
2: Enter values from packer manufacturer. = 5 Hg Gauge haight 1.0]m
3. Pgmax (psi) = 1.5 x vertical dapth (m) P Lp Length of dischargs pipe 3.00im
IFEDR ke oR ohien Blckon: 1 P Radius of dischargs pipa (1°=0.0127m) 0.0051|m
Wiraling Dr R Radius of Influenca (10 m is standard valua) 10im
- Packer b Borahola radius (HO=0,048m, NQ=0.038m) 0.048|m
Equations: L Langth of tast section 91 m
s Formation Hf Friction Loss
g::;m.,. : :; -42'5? ;ﬁaipg‘@?“i Packer Hnit et injaction head at midpoint of test
HE =m5:‘c65xm_% (d*‘Lpfrp") K Hydraulic conductivity
H, = (Dw'+Hg-HR)+Pg/1 42 P Midpoint )
K =(Q*Ln(Rir,)) / 2**Hy L) Interval [ oftesl > Converslon Factors:
Intarval 10 m of water = 0.9807 bar = 1kg/cm2 = 14.2 psi
B o Bl 1 cm/sec = 864 m/day
R 1 Lugeon = 1 lit/min per meter at 10 bars
which Is appraxima_lely_ 1.4 x 10% em/sec
Q (m3/ 30 seconds) 1 US gpm = 3.785 lit/min = 5.45 m¥/day
Py (psi) Py (psi} Py (psi) Py (psi) Py (psl)
: ] ] g 2 a
Measurement | g 4 Step 2 Step 3 Step 4 Step 5
20 42 62 80 40
1 0.0004 0.0015 0.0015 0.0022 0.0008 i
2 0,0004 0.0018 0.0020 0.0018 0.0010
3 0.0004 0.0010 0.0015 0.0028 0.0008 =
4 0.0013 0.0020 0.0021 0.0010
- 3
5 0.0015 0.0021 0.0010
|Qava (m3/30s) 0.0004 0.0014 0.0017 0.0022 0.0009 i
IQ..,, {(m%day) 1.152 4.032 4,896 6.336 2.650
IHf {m) 0.01 0.13 0.18 0.3 0.05 :
IHnIt(m) 15.1 305 445 57.0 291 P i 10 i e
K {m/day) 7.1E-03 1.2E-02 1.0E-02 1.0E-02 B.5E-03
K (m/sec) 8.26E-08 1.43E-07 1.19E-07 1.20E-07 9.84E-08
Lugeons 0.003 0.006 0.005 0.005 0.004 Field Observations
- z.u«uE,u; - - B Flow cmng \Jphtha Py mlny.,=| u;s:( a'l\ouri ta tnnknf test yesterday and ansther §
l’;:,-);,m mr;:;vr“ 1;:;::»‘-1 ests. Complated a xurisce test packer inflaled
3 20 psl = 1L = 3.16 minutes = .15L/30 see
40 pal = 1L = 1,50 minutes, 2L = 3 44 minutes = 271730 sec
2.00E-03 / 60 psl = 1L = 1,20 minutes, 2L = 2.47 minutes = 36L30 seo
BO pai = 1L = 1,00 minutes, 2L = 2 20 minutes = 4301 305ec
. 7 f__ﬂ/
g 1.50E-03
g = =
é 1.00E-03 // Interpretation of Results
5.00E-04 /
J-v-"""ﬁ—-
0.00E400
0o 100 200 300 400 500 80.0 70.0 80.0 0.0
Pieasuia {pai)
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SRK Consulti
w sl PACKER INJECTION TEST
Project: Faro 2009 Test Interval (m): 584  to 629 | BoringN°: | PO3-C2
Northing: Date: 20-Jul-08  Start Time: 11:30 Test N* 5
Easting: End Time: _13:00 Boring Depth (m): 62.9
G5 Elevation: Supervisor: MP
Relum  Flow Dw Measured depth of static water leval (1) r|1
Valve  valve Dp Maasured depth lo packer §8.4 m
- bt Maasured depih lo midpeint of 1ast 60.7 m
Pressure B Inclination from horizontal (degroes) '-‘
Dw' Vertical depth ta stalic waler lovel 00m
Dp' Vertical depth fo packer 5489 m
I (1] Vertical depth 1o midpoint of test 57.0 m
Ha Ps Packer stretch pressure (2) 50]psi
Pwmax  Maximum packer working pressure (2) 700]psi
Pgmax  Maximum injeclion gauge pressure (3} 88| psi
Wirelino —_
Hotes: Casing ow Pinfmin  Minimum packer inflation pressura 365.9 psi
1: 1 hola Is dry anier Dw = Borlng Dapih, L ! Pinfmax  Maximum packer inflation pressurs 780.9 psi
2: Enter valuas from packer manufacturer. 4 Ha Gauge helght 1.0lm
3: Pgmax {psi} = 1.5 x vartical depth (m) o Lp Length of discharge pipa 3.00|m
INROCK 12 fop ot axt saclion, i rp Radius of discharge pipa (1%=0.0127m) 0.0051|m
Wirsline Dt R Radius of inlusnes (10 m is slandard valus) 10]m
Packer ] Borehale radius (HQ=0.048m, NO=0.038m) 0.048]m
Equations: L Langth of test saclion 45 m
. , Formation Hf Friction Loss
ll:]l:{,m = (FE.AZ'JE:D;;:EFFE;;;N A Packer Hnit Net injection head at midpaint of tost
= 1. p- —
HF = B B5x i 0 (@*Lplp®) K Hydraulic conduclivity
Hou = (DW'+Hg-Hiy+ Py 1.42 Test | Midpolns | e
K = (@ Ln{R/r)} / 2*n*H,,"L) Intarval £ :
o) » Intarval 10 m of water = 0,9807 bar = 1kg/cm? = 14.2 psi
R 1 em/sac = 864 m/day
P 1 Lugeon =1 lit/min per meter at 10 bars
which Is approximately 1.4 x 10'% cm/sec
Q (m3/ 30 seconds) 1 US gpm = 3.785 lit/min = 5.45 m¥/day
Py (psi) Pg (psi) Py (psi) Py (psi) Py (psl)
Measurement Step 1 Step 2 Step 3 Step 4 Step 5
20 40 62 85 40
1 0.0010 0.0015 0.0020 0.0027 0.0008 "
2 0.0009 0.0010 0.0015 0.0022 0,0007
3 0.0010 0.0015 0.0020 0.0020 0.0010 g
4 0.00086 0,0010 0.0017 0.0020 0.0010
: 3
5 0.0007 0.0010 0.0020 0.0020 0.0007
|Qavg (m3/30s) 0.0008 0.0012 0.0018 0.,0022 0,0008 4
Quyq (M'Iday) 2.419 3.456 5,209 6,278 2418
|Hf (m) 0.05 0.08 0.22 0.31 0.05 *
[Hnit (m) 15.0 29.1 44.4 60.6 29.1 " s = o e
IK (m/day) 3.0E-02 2.2E-02 2.3E-02 2.0E-D2 1.6E-02
IK (m/sec) 3.52E-07 2.60E-07 281E-07 2.27E-07 1.82E-07
|Lugaons 0.014 0.010 0.010 0.009 0.007 Field Observations
= ” i = —= Flow coming up the 4° caying, took 3 houre to packer fert vﬂlfréﬂv;ﬁd another 5 |
2.50E-03 o e e today, but now have completed 2 1ests.
20 pul = 11 = 1,42 minutes, 2L = 3,35 minuies = 201/30 g
o 40 pai = 11 = 1.13 minutes, 2L = 2,30 minutes, 3L = 3,46 minutes = .40L/30 see
2 00E.03 =T = B0 pil = 1L = 1.00 minutes, 2L = 2.05 minutes, 3L = 1,08 minutes = ARL/10 sac
BS psl = 10 = 49 seconds, 2L = 144 minutes, 3L = 2,38 minutes = 571/30 sec
5 1.60E.03
: .
1.00E-03
B 7 Interpretation of Results
5.00E-D4 /
D.0DE+00
on 100 200 300 400 50.0 60.0 70.0 80.0 200
Prossure (gsl)
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SN Sommuliing PACKER INJECTION TEST
Project: Faro 2009 Test Intarval (m): 62.9 to 67.5 Boring N*: | Pog-c2
Naorthing: Date:  20-Jul-09 Start Time:  2:45 Test N°: 5
Easting: End Time:  3:30 Boring Depth (m): §2.9
GS Elevation: ¥ - Supervisor: - _ MP
Return  Flow Dw Measured depth of static water lavel (1) I"I‘I
Valve  valva Dp Measured dapth ta packer 628 m
Dt Measured depth lo midpoint of tast 65.2m
e L inclination fram horizontal (degrees) “
Gauga Dw' Vertical depth o static water level 0.0m
Dp' Vertical depth to packer E89.1m
_T_ ot Vartical dapth to midpoint of lest 61.3m
Hg Ps Packer stratch prassura (2) 50]psi
Pwmax  Maximum packer working pressure (2) 700]psi
Pagmax  Maximum injection gauge pressure (3) 94|psi
Wirelina _ il
Hotes: Casing ow Finfmin  Minimum packer inflation pressura 377.9 psi
1: 1 hole is dry enler Dw = Boting Depth | W Pinfmax  Maximum packer Infiation pressure 787.0 psi
2 Enter values from packor manufacturar, =" i Hg Gauga hoight 1.0]m
3; Pgmax (psl) = 1.5 x vertical depth (m) g Lp Length of discharge pipe 3.00lm
IMLROCK ¥ topr ot sl mectir He' p Radius of discharge pipa (1"=0.0127m) 0.0051Im
Wiralina ot R Radius of influence (10 m is standard valus) 100m
Packer [1:] Borehole radius (HQ=0.048m, NQ=0.038m) 0.048]m
Equations: L Length of test section 4.6 m
Formation Hf Friction Loss )
Emm e (;|42‘E1P:;?El;pg‘?;;)'1-1 Pacher | Hnlt Nat Injection head at midpoint of tast
Hi= B E5el o (d"LpIrp’) K Hydraulle conductivity
H, = (Dw+Hg-Hf)+Pg/1 .42 Tast Midpoint .
K = (O LniRIFY 1 2% H_ L — aftest —— — Conversion Factors:
(iaEhlt e e Intarval 10 m of water = 0.9807 bar = 1kglcm? = 14.2 psl
St il 1 em/zec = 864 m/day
e e 1 Lugeon = 1 lit/min per meter at 10 bars
which is approximately 1.4 x 10° cm/sec
Q (m3/ 30 seconds) 1 US gpm = 3.785 litymin = 5.45 m*/day
n i P, (psi) Py (psi) Py (psi) P, (psi) P, (psi)
Edanremen, Step 1 Step 2 Step 3 Step 4 Step 5
20 30 GO 50 6D
1 0.0000 0.0000 0.0002 0.0004 0.0001 y
2 0.0000 0,0000 0.0001 0.0005 0.0000
3 0.0000 0.0000 0.0003 0.0003 0.0000 2
4 0.0000 0.0000 0.0003 0.0005 0.0001
3
5 0.0000 0.0000 0.0001 0.0004 0.0001
|Qavg (m3/20s) 0.0000 0.0000 0.0002 0.0004 0.0001 4
la,,, (m*/day) 0.000 0.000 0.576 1.210 0.173
IHI {m} 0.00 0.00 0.00 0.01 0.00 §
lHnit {m) 15.1 221 43.3 64.4 43.3 o y 10 100 1000
IK {m/day) 0.0E+00 0.0E+00 2.5E-03 3.5E-03 7.4E-04
IK. (m/sec) 0.00E+00 | 0.00E+0D 2.85E-08 4.02E-08 8.54E-09
|Lugeons 0.000 0.000 0.001 0.002 0.000 Field Obsarvations
B — - R B | [30pai = 1L = 1.40 minutes = 301730 ]
250604 [ a0ps=1L= ua:mu:::n.;awux
60 pud = 10 = 1.16 minutes = 391/30 sec
400504 ; o0 ::l-il.-:.us mlnu;tsn.l!IJ!Duc
3.50E-04
3.00E-04 /
g 2,50E-04 /
5
4 e Interpretation of Results
1.50E-04 4 .
1.00E-04 /
5.00E:05 ‘
0.00E+00
0.0 100 200 30.0 400 500 an.o 70.0 a80.0 90.0 100.0
Pragdute (i)
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SN o iuny PACKER INJECTION TEST
Project: _ Faro 2009 Test Interval (m): §7.5 to 721 | BoringN* | POS-C2
Northing: Date:  20-Jul-09  Start Time:  6:30 Tost N*: 7
Easting: End Time:  7:30 Boring Daepth (m): 72.1
GS Elevation: Supervisor: MP
Retum  Flaw Dw Measured depih of static watar level (1) rr|
Valve  valve Dp Measured dapth to packer 67.5 m
Dt Measured dapth to midpaini of test 69.8 m
= Prossure o & Inelination from horizental (degraes) °
: Gauge Dw Vartical depth (o stalic waler laval 0.0m
op' Variical depth 1o packer 634 m
_T_ bt Veriical depth 1o midpaoint of tast 65.6 m
Hg Ps Packar stralch prassure (2) 50)psi
Pwmax  Maximum packer working prassure (2) 700]psl
Pgmax  Maximum Injection gauge prassure (3) 101 | psi
—— ——— Wireline S S
Noles: Caging bw Pinfmin  Minimum packer inflation pressura 3981.1 psi
1; Whala iz dry enter Bw = Baring Depth, | | ; Pinfmax  Maximum packer inflation pressure 793.1 psi
2: Enler values [rom packer manufacturar. A Hg Gauga halght 1.00m
3; Pgmax (psl) = 1,6 x veriical depth (m) P Lp Lenglh of discharge pipe 3.00|m
IN ROCK 1o top of test seclion. i p Radius of discharge pips (1*=0.0127m) 0.0051|m
s o R Radius of influence (10 m is standard valus) 100m
Packer rb Borahale radius (HQ=0.048m, NQ=0.038m) 0.048]m
Equationg; L Length of tast seclion __445."'
Formation HI Friction Loss
giin:m,n - (; .42'D1p:‘2P:l;Pan;3;)'1 A Packer Hnit Mo Injection head at midpaint of tost
Max = +1.42%Dp'- — i E
Hi = E,Bsxm (Q2*Lpirpt) K Hydraulic eurfudin-y_ i
Hyy = (Dw'+Hg-HI+Pg/1.42 Tast L S e -
K = (@ Ln{Rir,))/ 2"n*H,,"L] Interval of tasl A ;
(LR 2 L nerva interva 10 m of water = 0.9807 bar = 1kgicm? = 14.2 psi
R i 1 cm/sec = 864 m/day
) 1 Lugeon = 1 litmin per meter at 10 bars
which is approximataly 1.4 x 105 cm/sec
- o Q (m3/ 30 seconds) 1 US gpm = 3.785 litVmin = 5.45 m¥/day
" & Py (psi) Py (psi) Py (psi) Py (psi) Py (psi)
gasyromean Step 1 Step 2 Step 3 Step 4 Step 5
25 50 . 75 100 50
1 0.0001 0.0005 0.0005 0.0009 1
2 0.0002 0.0003 0.0004 0.0006 0.0003
3 0.0001 0.0003 0.0005 0.0006 0.0003 3
4 0.0003 0.0004 0.0006 0.0007 0.0003
3
5 0.0007 0.0003
Qavg (m3/30s) 0.0002 0.0004 0.0005 0.0007 0.0003 i
Qavg (malday) 0.504 1.080 1.440 2.016 0.864
|Hf (m) 0.00 0.01 0.02 0.03 0.01 b
IHnIt(m) 186 36.2 53.8 714 36.2 o 1 10 100 1000
IK (m/day) 5,0E-03 5.5E-03 4.9E-03 5.2E-D3 4.4E-03
IK_(mfsac) 5.79E-08 6.38E-08 5.72E-08 6.04E-08 5.10E-08
|Lugeons 0.002 0.003 0.002 0.002 0,002 Field Observations
_— = ——— [Rod tast dans, rode do not faak. Cable broks & Bit betors tet,
8.00E-04 — = p—— 0 pel = 1L = 2,04 minutes, 7L = 4.14 minutes = ,241/30 sac
75 pal = 1L = 1.27 minutes, 2L = 2.04 minutes = .48L/30 see
7.00E-04 160! = 14 = 141 minutes, 2L = 2.51 minutes = 450/30 1ec
6.00E-04 /
.. S.00E-04 //
5, 4.00E-04
i
3.00E-04 Interpretation of Results
2.00E-04
1.00E-04
0.00E+00
o0 200 40,0 80.0 80.0 100.0 1200
Pressura [psl)
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v R conay g PACKER INJECTION TEST
Project: Faro 2009 Test Interval (m}: 70.4 to 76.7 Boring N®: ] P08-C2
Northing: Date: 21-Jul-09  Start Time: 2:45 Test N°: 8
Easting: End Time:  4:23 Boring Depth (m): 76.7
G5 Elevation: Supervisor: MP
Rom  Fiow Dw  Maasurad deplh of staic watar lavel (1) [ oa]m
Valve  valva Dp Maasurad depih to packer 70.4 m
Dt Maasured depth to midpoint of test 736 m
Prassurs ] B Inclination from heorizontal {(degrees) “
Gauge Dw' Verlical depth Lo stafic water lavel 0.0 m
op' Vatlical deplh to packer 66.2 m
_1_ pr Varlical dapth to midpain of test 68.1m
Ha Pa Packer siraleh prassure (2) 501psi
Pwmax Maximum packer working pressure (2) 700 psi
Pgmax  Maximum injection gauge prassura (3) | 105 |psi
MNotes: Casing Dw Pinfmin  Minimum packer Inflatien pressure 39B.9 psi
1: It hale is dry enter Dw = Baring Depth. | | !_ Pinfmax  Maximum packer inflation pressure 798.1 psl
2: Entter values from packer manufaciurer. A Hag Gauga height Om
3: Pgmax (psi) = 1.5 ¥ variical deplh {(m) Lp Langlh of discharge pipa 3.00|m
IN ROCK ta top of test sectian. Het P Radius of discharge pipa (1"=0.0127m) 0.00511m
Wirelina by R Radius of influanca (10 m is standard valua) 100m
Packar b Borehels radiug (HQ=0.048m, NQ=0.038m) 0.048|m
Equations: L Langth of 1as! section ___B3m
Formation HI Friclion Loss
s:ﬂ;,nh ) (I:"TD‘IP:ZP?E)PHE::}’;).‘ A Packer Hnit Net injection head at midpaint of test
Mg ™ 1.42%(Dp] e i
Hi !IFETBEM“I'E"F‘E (GE-Lpirp®) K Hydraulic eonductivily B -
= i . Midpoint :
;'nn_ (é?ﬂ;gﬁ_ﬁ?gf_h?” o e = Conversion Factars:
Intarval 10 m of water = 09807 bar = 1kg/cm? = 14.2 psi
T — 1 em/sac = 864 m/day
g e 1 Lugeen = 1 lit/min per meter at 10 bars
which is approximately 1.4 x 10°% cm/sec
Q (m3/ 30 seconds) 1 US gpm = 3,785 lit/min = 5.45 m*/day
M t Py (psl) Py (psi) Py {psl) Py (psil) Pyipsi) |~ -
BagLremen Step1 Step 2 Step 3 Step 4 Step 5
30 50 75 105 50
1 | ooom 0.0003 0.0005 0.0007 0.0000 3
2 0,0002 0.0003 0.0005 0.0007 0.0000
3 0.0003 0.0002 0,0004 0,00086 0.0001 z
4 0.0003 0.0002 0.0004 0.0005 0.0000
— S
5 0.0002 0.0002 0.0005 0.0005 0.0001
[Qavg (m3/30s) 0.0002 0.0002 0.0005 0.00086 0.0000 n
ICI“, (m?/day) 0.634 0.691 1.325 1.728 0.115
IHI’ {m) 0.00 0.00 0.01 0.02 0.00 ;]
IHnit (m) 22_1 36.2 53.8 74.9 36.2 8 1 10 100 1660
IK {m/day) 3.9E-03 2.6E-03 3.3E-03 3.1E-03 4.3E-04
IK {m/sec) 4.47E-08 2.98E-08 3.84E-08 3,60E-08 4.97E-09
|Lugnons 0.002 0.001 0,002 0.001 0.000 Field Observations
700E04 — _— | itk St ke o Sk s i R ST
blew « took packer out and replaced lost 1S houn.
0.00E-04
5.00E-04 . 4/’
T -
& 400E-04
<t /:: re
& so0e04 o .
=t -" Interpretation of Results
2.00E-04 /
1.00E.04 7
./
0.00E+00
00 200 40,0 a0,0 80,0 100.0 1200
Pressurs (pai)
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v R PACKER INJECTION TEST
Project: Faro 2009 Test Interval (m): 76.7 to 79.7 | BoringN®; | P03-C2
Northing: Date: 22-Jul-08  Start Time: 7:45 Test N 9
Easting: End Time:  9:00 Boring Depth (m): 78.7
G5 Elevation: Supervisor: MP
Relum  Frow Dw Measured depih of siatic water lavel (1) m
Valve  Valye Dp Measured deplh lo packer 76.7 m
Dt Measured depih lo midpoint of leal 78.2 m
) Inclination from herizontal (degraes) "
Dw' Vortical depth 1o static water level 00m
Dp' Vertical depth 1o packer 721 m
Dt' Vertical depth to midpoint of test 735 m
Ps Packer strelch pressura (2) 50)psi
Pwmax  Maximum packer working prassure (2) 700]psi
— Pgmax Maximum injection gauge pressure (3) 115]psi
Wirsline ——
Holes; Casing Dw' Pinfmin Minimum packer Inflation pressure 417.3 pgi
11 If hola Is dry anter Dw = Baring Dapth. (- ¥ Pinfmax  Maximum packer inflation »
2: Enter values from packer manuflaclurer, Hn Gauge height
3: Pgmax (psi) = 1.5 x vertical depth (m) Dp' Lp Length of discharge pipa
IN ROCK to lop of las! section, Het P Radius of discharge pipe {1*=0.0127m)
L WG ot R Radius of influsnce (10 m is standard valus)
- p— Packer rb Berehala radius (HQ=0.048m, NQ=0.038m)
Equations: L Length of tast seciion
Formalion Ht Friction Loss
E:n;,,.-“ = (ll .Az'ﬂp:;?EPan‘:lx;ﬂ A Packar Hnit Net injection head at midpoint of lest
Mgy = Fymax 1 P-
Hi = B 85x1 07 (Q7Lplp?) K Hydraulic undu_ﬂmly
Hpy = (DW'+Hg-HO+Pg/1.42 Tast | Midpaint | ; :
K (@ LRI} 2% H L) iy of fest Convarsion Factors: .
Interval 10 m of water = 0.9807 bar = 1kg/cm? = 14.2 psi
ey 1 cmisec = 864 m/day
- R ez 1 Lugeon = 1 litymin per meter at 10 bars
which is approximataly 1.4 x 10°% cm/sec
Q (m3/ 30 seconds) 1 US gpm = 3,785 litmin = 5.45 m%’day
wessurement | P30 | Patesh T Potosh T Potosh T Pyesi) |-
B Step 1 Step 2 Step 3 Step 4 Step 5
30 60 80 110 60
1 0.0000 0.0002 0.0002 0.0003 0.0001 i
2 0.0000 0,0002 0.0001 0.0002 0.0000
3 0.0000 0.0002 0.0002 0.0003 0.0000 i
4 0.0000 0.0001 0.0001 0.0003 0.0001
3
5 0.0000 0.0000 0.0002 0.0003 0.0000
Qavg (m3/30s) 0.0000 0.0001 0.0002 0.0003 0.0000 1l
Qavg (m*/day) 0.000 0.403 0.481 0.806 0.115
[Hf (m) 0.00 0.00 0.00 0.01 0.00 8
[Hnit (m) 221 43.3 57.3 78,5 43.3 g i W %0 i
IK (miday) 0.0E+00 26E-03 2.3E-03 2.9E-03 7.5E-04
IK (m/sec) 0,00E+00 3.06E-08 2.63E-08 3.37E-08 8.73E-09
|M|mﬂs 0.000 0.001 0.001 0.001 0.000 Field Observations
300204 1—— At i o St i aer S sk s s T et P
blaw - 1ook parker aut and replsced logr 1.5 haure,
2.50E-D4
2.00E-D4
E 1.50E-D4 - '__,__._.—H-""'
e Interpretation of Results
5.00E-05 4
0.00E+00 & -
0.0 200 400 BO.0 B0.0 1000 1200
Praxsura {psi)
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C2-HL-RH
Data Set: Y:\..\C2-hl-rh-T.aqt
Date: 10/30/09 Time: 10:01:22
PROJECT INFORMATION
Company: SRK Consulting
Location: Faro Mine
Test Well: C2
Test Date: 8 August 2009
AQUIFER DATA
Saturated Thickness: 5.826 m Anisotropy Ratio (Kz/Kr): 1.
WELL DATA
~_ Pumping Wells Observation Wells -
Well Name X (m) Y (m) Well Name X(m) | Y(m)
C2-hl-rh 0 0 o C2-hl-rh 0
SOLUTION
Aquifer Model: Confined Solution Method: Theis (Recovery)
T =6.241E-7 m2/sec S/8'=1.101
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P09-C3 Hydraulic Testing Summary

K {m/s)
1.00E-09 1.00E-08 1.00E-07 1.00E-06 1.00E-05 1.00E-04 1.00E-03
0 : : : - : ——
1
|
10 :
| ; o  Packer Tests
| |
20 : T Line for 1x10-8 m/s
: | [ Bedrock Contact
—~ 38 -l a
E | ‘ B BEJ Slug Test K
:' | 1]
m I ‘
° 40 M
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E | 3 [1]
. | ‘
@ 50 4 1
= | |
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'E ' i zone
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* N Commiieg PACKER INJECTION TEST
Project: Faro 2009 Test Interval (m): 63.0 to 71.6 Boring N°: | Poa-c3a 3
Northing: Date: 26-Jun-09  Start Time: 9:45 Test N*: 1
Easting: End Time: 12:00 Boring Depth (m): 71.6
GS Elevation: Supervisor: DM
Relurn  Flow Dw Measured depth of static walter level (1) m
valve  valva pbp Measured dapth lo packer B3.0m
Dt Messured depth to midpaint of test 67.2m
Prassure B Inclination from horizontal (dograes) I ?C]“
Dw' Vertical depth ta static watar lavel 0.0m
op' Vartical deplh to packer _59.2m
pr Varlical deplh to midpaint of lest 83.2m
Ps Packer siraleh pressurs (2) 50|psi
Pwmax  Maximum packer working prassure {(2) 700 psi
y Pgmax  Maximum injaction gauge prassura (3) G9]psi
Wireli S
Holas: C;:Inn; Ow' Pinfmin  Minimum packer infiation pressure 353.1 psi
1: IFholo I dry anlar Dw = Boring Depth. | | . Pinfmax  Maximum packer inflatian pressure 789.8 psl
2: Enter values from packer manufacturar, aa A Ha Gauge haight 1.0lm
3: Pgmax (psi) = 1.5 x vertical depth (m) P Lp Length of discharge pipo 3.00im
IN ROCK to top of test section, e P Radius of discharge plpa (1°=0.0127m) 0.0051|m
Wirsline o R Radius of Influance (10 m is standard value) 10lm
Packor rh Borehala radius (HO=0,048m, NQ=0.038m) 0.048]m
Equations: L Langth of tast section B6Em
Pinf, = (1.42°Dp'+Ps+Pgmax)*1.1 i 4 ol |
N = (1.42°Dp+Ps+Pgmax)*1. Packer Hnit Net injection head at midpoint of test
Pinfym = Pumat142%(0p-Dw' .
H:‘ =B.85x10" (G*‘Ll(:vlrg’J ! " PR
Hy = (Dw'+Ho-HN+Pg/1.42 Tast g e . E
K = (@Ln{Rir)) / 2*n"H, "L ™ oftest = Eﬂﬂ!ﬁtﬁlﬂﬂ_ﬂ_ﬂﬂﬁ
(LRI 2 L) Interval Interval 10 m of water = 0.9807 bar = 1kglem? = 14.2 psi
i tianh 1 cm/sec = 864 m/day
G 2ee 1 Lugeon = 1 litymin per meter at 10 bars
which is approximately 1.4 x 10% cm/sec
Q (m3/ 30 seconds) 1 US gpm = 3.785 liYmin = 5.45 m¥day
W ¢ Py (psi) Py (psi) Py (psi) Py (psi) Py (psi)
Rasyureman Step 1 Step 2 Step 3 Step 4 Step 5 o
10 15 25 40 25
1 0.0010 0.0010 0.0010 0.0015 0.0005 y
2 0.0005 0.0010 0.0005 0.0010 0.0005
3 0.0005 0.0010 0.0005 0.0010 0.0010 2
4 0.0000 0.0000 0.0010 0.0010 0.0000
a
5 0.0005 0.0010 0.0005 0.0010 0.0010
Qavg (m3/30s) 0.0005 0.0008 0.0007 0.0011 0.0006 4
Qg (mYiday) 1.440 2.304 2.016 3.168 1.729
Hf (m) 0.02 0.04 0.03 0.08 0.02 4 ‘
Hnit (m) 8.0 11.5 18.6 291 18.6 0 ] 10 100 1000
K (m/day) 1.8E-02 2.0E-02 1.1E-02 1.1E-02 9.2E-03
K (m/sac) 2 05E-07 2.29E-07 1.24E-07 1,25E-07 1.06E-07
Lugeons 0.008 0.008 D.005 0.005 0.004 Field Observations
SO === Original recard lost
3
1.00E-03 ’f/ /
8.00E-04 | /
g ‘*H—q:///
3 pooE0d &
5 Interpretation of Results
4.00E.04
Marginal. Low K
2.00E.04
0.00E+00 -
0.0 50 10.0 150 200 280 a0 180 40.0 450
Pressure {psi)
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SRK Consulting PACKER INJEGTION TEST
Project: Faro 2009 Test Interval (m): 71.6 to 76.2 | Boring N% [ pos.c3
Northing: Date: 27-Jun-09 _ Start Time:  14:30 Test N°: 2
Easting: End Time: _16:00 Boring Depth (m): 76.2
G5 Elevation: Suparvisor: DM
Pl Bw  Measured dapth of stalic water level (1) [oalm
Vave  valve Dp Measured depth lo packer 716 m
Dt Measured depth to midpoint of tast 38 m
1 Inclination fram horizontal (dagraas) T
Dw' Varlical deplh to stalic waler lavel 0.0 m
pp' Verlical depth ta packer 67.3m
ot Vertical depth ta midpaint of test 68.4m
Ps Packer stretch pressurs (2) 50psi
Pwmax  Maximum packer working pressure (2) 700)psi
Pgmax  Maximum injection gauge prassura (3) 74]psi
Mates: Casing Dw Pinfmin  Minimum packer Inflation pressura 369.5 psi
1: I hels is dry enter Dw = Baring Depth, | | h 4 Pinfmax  Maximum packer inflation pressuro 79B.6 psi
2: Entar values from packer manufacturer. o e Ha Gauge haight 1.0lm
3; Pgmax (psi} = 1.5 x vartical depth {m) P Lp Length of discharge pipe ~ 3.000m
IN ROCK to top of tast sectian, i p Radiuz of discharga pipa (1'=0.0127m) 0.0085|m
b vreiine ot R Radius of influenca (10 m is standard value) 10|m
. Packar b Borehole radius (HQ=0.048m, NQ=0.038m) 0.048|m
Equatians: L Length of tast section 4.6 m
y Formation Hf Friction Loss
Pinfn, = (1.42°Dp'+Ps+Pgmax)*.1 Packer Hnit Net injection head at midpaint of test
ﬂ":m;ﬁ;‘wgﬁig'giéﬁg;?w) K Hydraulic conductivity
Hy = (Dw'+Hg-HN+Pg/1.42 Tost Mitr:lputnt _
K = (Q'L(RIR) / 27 Hyy'L interval " oftest = Converslon Factars.
Lol Lait Interval 10 m of water = 0.9807 bar = 1kg/em? = 14.2 psi
Baving s 1 cm/sec = 864 m/day
o 1 Lugeon = 1 liymin per meter at 10 bars
which is approximately 1.4 x 105 cm/sec
@ (m3/ 30 seconds) 1 US gpm = 3.785 litymin = 5.45 m3/day
i | Patesh | Poesh | Pyiesid | Po(ps | Py (esi)
Sgauramen Step 1 Step 2 Step 3 Step 4 Step 5
12 20 3 40 30
1 0.0015 0.0020 0.0025 0.0025 0.0020 1
2 0.0010 0.0020 0.0018 0.0030 0.0020
3 0.0020 0.0015 0.0020 0.0025 0.0015 2
4 0.0015 0.0015 0.0020 0.0025 0.0015
3
5 0.0015 0.0015 [ 0.0020 0.0020 0.0020
Qavg (m3/30s) 0.0015 0.0017 0.0021 0.0025 0.0018 4 |
Qg (mfday) 4,320 4,896 5.933 7.200 5.184
HF (m) 0.04 0.05 0.08 012 0.06 5
Hnit (m) 9.4 15.0 228 29,1 221 o i 16 100 1000
K (m/day) 8.5E-02 6.0E-02 4.8E-02 4.6E-02 4.3E-02
K (m/sec) 9.82E-07 6.96E-07 5.58E-07 5.30E-07 5.02E-07
|Lugeons 0.039 0.027 0.022 0.021 0.020 Field Observations
P I— — S — i | [erigined recards st
2.50E-03 /n
2.00E-03 f%
— | f
g 1.50E-02 —_]
Interpretation of Results
1.00E-03
Reasonable test. Reasonabla flow.
5.00E-04
0,00E+00
0.0 50 10.0 150 200 250 a0.0 350 40,0 450
Pressure (psl)
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W SRN Consulting PACKER INJECTION TEST
ijacl: Test Interval (m): 79.2 B5.6 Boring N°: | Pos-c3
Nerthing: Date: 28-Jun-089  Start Time: 11:15 Test N*: 3
Easting: End Time: 12:00 Boring Depth (m): 85.6
GS Elevation: Supervisor: RC
Relum  Flaw Dw Measurad dapih of slatic water lavel (1) m
Valve  vawe Dp Measured dapth to pacher 79.2 m
Dt Measured depth to midpaint of test __BZ4am
1 Inclination from horizontal (dagreas) “
?}t:;: Dw' Veriical depth 1o static water lavel 0.0m
op' Vartical depih to packer 74.4 m
Dt Vertical depth to midpoint of test 77.4_ m
Ps Packer slratch prassure (2) 50]psi
Pwmax  Maximum packar working prassure (2) 350|psi
Pgmax  Maximum |njection gauge pressure (3) 142]psi
Motes: Casing Dw Pinfmin Minimum packer Inflation pressure A447.7 psl
1: Ifhole ia dry enter Dw = Boring Depth, 4§ 1 ¥ Pinfmax  Maximiim packer inflation y 8§10.0 psi
2: Enter values from packer manufacturer. B Hg Gauge height i.00m
3: Pgmax (psi) = 1.5 x verical depth (m) Lp Length of discharge pipe 3.00]m
IN ROCK to lop of test seclion. k3 P Radius of discharga plpa (1*=0,0127m) 0.0051|m
B Wireling or R Radius of Influanca (10 m is standard value) 10m
: - Packar b Borahola radius (HQ=0.048m, NQ=0.038m) 0.048]m
Eguations: L Length of tast saction 6.4 m
- Farmation Hf Friction Loss
Em;m L (;-42.?19':;?59933?'1-1 Packar Hnit Net injection head at midpaint of tast
max = Pomm?1- P =
Hf = B,65x101% (QE.LP”PE} K Hydraulic conductivity
Hy, = (Dw'+Hg-HN+Pg/1.42 Tt Midpoint o
K = (Q"Ln(R/r) / 2*r*HyeL — o test - Conversion Faclors:
QLRI /2% Hu'L) intarval Interval 10 m of water = 0.9807 bar = 1kgiem? = 14.2 psi
S B 1 cm/sec = 864 m/day
ks 1 Lugeon = 1 liYmin per meter at 10 bars
which is approximately 1.4 x 105 cm/sec
Q (LY 30 seconds) 1 US gpm = 3.785 liYmin = 5.45 m¥day
Py (psi) Py {psi) Py (psi) Py (psi) Py (psi)
Ll L] a Ll ]
Measurement | oo 4 Step 2 Step 3 Step 4 Step 5
10 20 40 60 40
1 0.0010 0.0005 EU_ODS 0.0005 1
2 0.0005 0.0000 0.0005 00010
3 0.0000 0.0005 0.0000 2
L) 0.0005 0.0000 0.0005
3
5 0.0000 0.0000 0.0005
|Qavg {L/30s) 0.0004 0.0002 0.0004 0.0008 #DIV/0! 4
ID.,, (m’lday) 0.001 0.001 0.001 0.002 #DIVIOI
IHf (m) 0.00 0.00 0.00 0.00 #DIvV/0! 5
IHI‘Iit (m) 8.0 15.1 292 43.3 #DIv/a! o ] 10 100 1000
IK (m/day) 1.9E-05 5.1E-06 5.2E-06 6.6E-06 #DIV/0!
IK (cm/sec) 2.20E-08 5.87E-09 6.07E-09 7.67E-09 #DIV/0!
]Lugaons 0.009 0.002 0.002 0,003 #DIV/OI Field Observations
== = & Two nllempls were made al Injs test. The frstatempl falled when fiing connacting
70 (ha N ling 1o tha packet was dislodgad (ihe drillor suggastud that he bumped ft
inftially and it was tested 3t 10m depth where the packar did inflate: |kely falled
— oY AHaa A ey Novs EHeiLi Sore o sl ooe . Sated G 05
___,_,_._-—f Yasgs misrval Y Y
| Sty
| e =]
A g——| /Ir"""'ﬂf
0 Interpretation of Resuits
20 ¢<
10 |- ::::m
==
0 I el
0.0 00 0.0 oo LX ] 0.0 00 0.0 0.0
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: SAK Consulting

Enpront ant Sotis PACKER INJECTION TEST
Project: Faro 2009 Test Interval (m): B5.3 to 92.6 Boring N°: | Poa-c3
Northing: Date: 29-Jun-09 Start Time: 8:00 Test N°: 4
Easting: = End Time: 11:00 Boring Depth {m): 926
G5 Elevation: Supervisor: DM
Ralum  Elow Dw Measured depth of static water laval (1) I 0,(]m
Valve  valve Dp Measured depth to packer 85.3m
Dt Maasured deplh to midpeint of last 89.0m
[ Inclination from herizantal {degrees) T
Dw' Vertical depth to static waler level 00m
Dp' Vertical depth o packer 80.2m
bt' Vertical dapth to midpoint of tast B83.6m
Ps Packer stroich prossure (2} 501psi
Pwmax  Maximum packer working prossura (2) 700|psi
Pgmax  Maximum injection gaugs pressurs (3) B0{psi
Wireline e =
Motes: Casing Dw Pinfmin  Minimum packer infation pressure 393.8 psi
1: If hale s dry enler Dw = Boring Daplh, | | h 4 Pinfmax  Maximum packer Inflation prossure 818.7 psi
2. Enter values from packer manufacturer. T i Hg Gauga height 1.0lm
3: Pamax (psi) = 1.5 x verlical dapth (m) Lp Length of discharga pipa 3.00|m
IN OG- tap ot st sactan s P Radius of discharge pips (1"=0.0127m) 0.0065|m
== Wireline or R Radius of influence (10 m is standard valua) 10jm
Packer b Borshole radius (HO=0.048m, NG=0.038m) 0.048m
Equations: L Length of test section 7.3m
Pinf, (1.42*'Dp'+Ps+P ¥4 ki o i e
In ={1. P s+Fgmax)”1. Packar
o e - HE g i
HI = 8,65x10°1 (Q2*Lpirp?) '
Hiyy = (DW+Hg-HN+Pg/1.42 Tast Midpoin i
K = (QLn(RRY) / 2°1°H.. oL — oftest ——— Conversion Faclors:
R, S ) e Interval 10 m of water = 0.9807 bar = Tkglem? = 14.2 psi
—— 1 cm/sec = 864 miday
9 Dap 1 Lugeon = 1 liVmin per meter at 10 bars
_ which is approximately 1.4 x 109 cm/sec
Q (m3/ 30 seconds) 1 US gpm = 3.785 litmin = 5.45 m¥/day
P, (psl) Py (psi) Py (psi) P, (psi) Py (psi)
Measurement Step 1 Step 2 Step 3 Step 4 Step 5
12 20 30 40
— | —
1 0.0230 0.0285 0.0450 0.0300 1
2 0.0230 0.0280 0.0330 0.0260
3 0.0220 0.0330 0.0370 2
4 0.0200 0.0280 0.0320 0.0350 l
3
5 0.0220 0.0280 0.0300 0.0360 l
Qavg (m3/30s) 0.0220 0.0284 0.0346 0.0328 #DIV/O! 4 _
Qavg (m*day) 63.360 81.720 99.648 94.464 #DIV/0!
Hf (m) 8,98 14.94 2221 19.96 #DIvio! 3 ‘
Hnit {m) 0.5 0.1 -0.1 - 9.2 #DIV/O! a 4 i0 100 1660
K (m/day) 1.6E+01 BAE+01 | -1.4E+02 1.2E+00 #DIVIOI
K (m/sec) 1.81E-04 7.40E-04 | -1.65E-03 1.38E-05 #DIV/0I
Lugeons 7.085 28.055 -64.940 0.542 #DIvio! Field Observations
4.00E-02 — e — — — -?I:::nro:; :I‘:I';rh;l:':i"nur:’ l:“:!dﬂu::onu run of this sel. part of { was washed away.
3BOED2 [ ——
1T T—
3,00E-02 = - .
2.50E-02 /
g 2.00E-02 // -
S / Interpretation of Results_
1.00E-02
6.00E-03
0.00E+00 -
00 5.0 100 150 200 250 300 350 400 450
Pigzauie (gal)
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WELL TEST ANALYSIS
Data Set: Y:\..\P09-C3 Airlift Recovery.aqt
Date: 10/30/09 Time: 10:51:39

PROJECT INFORMATION

Company: SRK

Client: YG

Project: 1CY001.034
Location: C3 85.3-92.6
Test Well: C3

Test Date: June 29, 2009

Appendix B

Page 31

WELL DATA
Pumping Wells Observation Wells

Well Name X (m) Y (m) Well Name X (m) Y (m)

C3 0 0 a C3 0 0
SOLUTION

Aquifer Model: Confined Solution Method: Theis

T  =1.505E-5 m2/sec S  =0.01254

Kz/Kr=1. b =8.m

Hydraulic Test Sheets






P09-C3 Slug Tests
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P09-ETA2 Slug Tests
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P09-GS1A Hydraulic Testing Summary

K {m/s)
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01 | | | | | 1 | | 1 l | | 1 | | | [} | I l | | | 1
0. 8. 186. 24, 32, 40.
Time (min)
WELL TEST ANALYSIS
Data Set: Y:\.\GS1FH_11-14m.aqt
Time: 10:52:17

Date: 10/30/09

PROJECT INFORMATION

Company: SRK

Client: YG

Project: 1CY001.034
Location: P09-GS1 - 11to14m
Test Well: GS1

Test Date: July 14, 2009

Saturated Thickness: 12.75m

AQUIFER DATA

Initial Displacement. 3.75 m
Total Well Penetration Depth: 12.75 m
Casing Radius: 0.048 m

WELL DATA (GS1)

Static Water Column Height: 12.756 m
Screen Length: 3. m
Well Radius: 0.048 m

Aquifer Model: Unconfined

Kr =3.176E-6 m/sec
Kz/Kr=1.

SOLUTION
Solution Method: KGS Model
Ss =0.007843 m"!






* N PACKER INJECTION TEST
Project: Faro 2009 Test Interval (m): 14.3 to 18.9 Boring N°: | Pos-Gs1A
Northing: Date:  14-Jul-09 Start Time:  12:30 Test N° 2
Easting: - End Time: Boring Depth (m): 18.9
GS Elevation: Supervisor: MP
Relurn  Flow Dw Measured deplh of stalic water laval (1) m
Valve  vava Dp Measured depth to packer 143 m
e Dt Measured depth lo midpaint of lest 16.6 m
Fressure B Inclination from horzontal (degreaes) ""
Gaugo ow' Vertical depth o stalic watar tlaval -2.5m
op' Varlical depth 1o packer 14.3 m
_I_ ot Varlical deplh to midpoint of lest 16.8 m
Hg Ps Packer slralch preasurs (2) 50| psi
Pwmax  Maximum packer working pressure (2) 350]psi
Pgmax  Maximum Injection gauge prassura (3) 5 50]psi
Wireline —t—h
Holes: Casing Dw Pinfmin  Minimum packer inflation prossure __273.8 psi
1: It holla Is dry anter Dw = Bofing Depth, | h 4 Pinfmax  Maximum packer Inflation pressure 727.1 psi
2: Enter values from packer manufacturar, == o Hg Gauge halght
3 P 1) = 1.5 x vertical depth ' i
IROCK to top o ot setny i i o
He' p Radius of discharge plpe (1"=0.0127m)
Wiraling ot R Radius af Influanca (10 m is slandard valus)
Packer rb Borahola radius (HQ=0.048m, NQ=0.038m)
Equations: L Langth of tast section
Pinf, (1,42°Dp'+Ps+P 1.1 i o A Lt
Nl = (1.42°Dp'+Ps+Pgmax)*1. Packer Hnit Net injection head at midpaint of test
Pififg: = Pumas1.42*(Dp'-DW) :
. =m6f651' ’irfg_ ¥ (QLpim?) K Hydraulie conductivity
H,; = (Dw'+Hg-HN+Pg/1.42 Tast Midpaint —
K= (@-Ln(RIn)) / 2°2°H.. L Tt — oftest ——"— Conversion Factors:
el ) s Intsrval 10 m of water = 0.9807 bar = 1kglem? = 14.2 psi
R—— 1 cm/sec = 864 m/day
Eh 1 Lugeon = 1 lit/min per meter at 10 bars
which is approximately 1.4 x 105 cm/sec
Q (m3/ 30 seconds) 1 US gpm = 3.785 liVmin = 5.45 m3/day
W > Py (psl) Py (psl) Py (psi) Py (psi) Py (psi)
Eaparamen Step 1 Stap 2 Stap 3 Step 4 Step 5
10 20 42 52
1 0.0000 0.0000 0.0000 0.0009 0.0000 1
2 0.0000 0.0000 0.0000 0.0004 0.0000
3 0.0000 0.0000 0.0008 0.0005 0.0000 2
4 0.0000 0.0000 0.0005 0.0007 0.0000
3
5 0.0000 0.0000 0.0008 0.0000
Qavg (m3/30s) 0.0000 0.0000 0.0004 0.0008 0.0000 4
Qavg (m*/day) 0.000 0.000 1.084 1.800 0.000
Hf (m) 0.00 0.00 0.01 0.03 0.00 :
Hnit {m) 56 12,6 281 351 -1.5 o i 0 100 1000
K (m/day) 0.0E+0D0 0.0e+00 7.2E-03 9.5E-03 0.0E+00
K (m/sac) 0.00E+00 0.0DE+00 B.33E-08 1.10E-07 | 0.00E+00
Lugeons 0.000 0.000 0.003 0.004 0.000 Field Observations
7.00E-04 — : :
5.00E-04 /.
500E-04
g 4.00E-04 -
E aoozos : Interpretation of Results
2.00E-04
1.00E-04 = ===
0.00E+00
0.0 100 200 30.0 400 0.0 G0.0
Pransura (pai)
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* HOK Coamniion PACKER INJECTION TEST
Project: Faro 2009 Test Interval (m): 18.9 to 235 Boring N*: | Po9-GS1A
Northing: Date: 15-Jul-09  Start Time:  9:00 Test N a. -,
Easting: End Time:  9:45 Boring Dapth (m): 18.9
GS Elevation: _ Supervisor: MP
Ralufn Flow Dw Measured depth of static water laval (1} m
valve  Valve Dp Measured depih to packer 18.8 m
ot Maasurad depth to midpaint of tast 21.2 m
—— [ Inelination from horizontal (degrees) T
Surge Gauge Dw' Vertical depth to static water [avel 0.0 m
Dp' Vertical depth to packer 1B.8m
“T" ot Vartical dapth ta midpoint of tast 21.2m
Ha Ps Packar stratch pressure (2) 50|psi
Pwmax  Maximum packer working pressure (2) 350|psi
Pgmax  Maximum injection gauge pressure (3) 50|psi
Wiraline
Hotes; Casing Dw Pinfmin  Minimum packer inflatien pressure 276.8 psi
1 It hale Is dry enter Bw = Boring Dopth, I F Pinfmax  Maximum packer inflation pressuro .1 psi
2! Entet values from packer manufacturer. " L Ha Gauge haight 1.0]m
3! Pgmax (psi) = 1.5 x vertical depth (m) P Lp Length af discharga pipa 3.000m
IN ROCK to lop of a5l section, i rp Radius of discharga pips (1°=0.0127m) 0.0051lm
e Wirslira ot R Radius of influenca (10 m is standard valus) 10]m
Packer tb Borshole radius (HQ=0.048m, NQ=0.038m) 0.048|m
Equationg: L Length of test section 4.6 m
Pinf (1.42*Dp'+Ps+P 114 Farmalion Hf Friction Loas
Pinf, = (1.42°Dp'+Ps+Pgmax)™1. Packar
At > s | b SRR
HI = B.65x101¢ (G2 Lp/p%) :
Hy = (DW-Hg-H)+Pg/1.42 Yeil Midpoint = _
K = {Q*La(R/r,)) / 2*n*H "L [ oftest — .
R Bt i Interval 10 m of water = 09807 bar = 1kglcm? = 14.2 psi
ot 1 em/zec = 864 m/day
hk 1 Lugeon = 1 liYmin per meter at 10 bars
_ which is approximately 1.4 x 10 cm/sec
Q (m3/ 30 seconds) 1 US gpm = 3,785 liymin = 5.45 m*day
M Py (psi) P, (psi) P, (psi) P, (psi) P, (psi) =
ARSUTHMANE Step 1 Step 2 Step 3 Step 4 Step 5
10 20 40 60
1 0.0000 0.0000 0.0000 0.0000 0.0000 i
2 0.0000 0.0000 0.0000 0.0000 0.0000
3 0.0000 0.0000 0.0000 0.0000 0.0000 2
4 0.0000 0.0000 0.0000 0.0000 0.0000
3
5 0.0000 0.0000 0.0000 0.0000 0.0000
Qavg (m3/30s) 0.0000 0.0000 0.0000 0.0000 0.0000 4
|9ayg (m’fday) 0.000 0.000 0.000 0.000 0.000
IHf {m) 0.00 0.00 0.00 0.00 0.00 5
IHnIt (m) 8.0 15.1 28,2 433 1.0 0 1 10 100 1000
IK (m/day) 0.0E+0D 0.0E+00 0.0E+00 0.0E+00 0.0E+00
|K {misec) 0.00E+DD | 0.00E+00 | 0.00E+00 | O.00E+00 | 0.0DE+0D
|Lugeons 0.000 0.000 0000 | 0.000 0.000 Field Observations
1.00E400 |~
8,00E-01
B.00E-01
7.00E-01
;‘ 6.00E-01 |-
3 500E01
2 sonty Interpretation of Results
3.00E-01
2.00E-01
1.00E-01
0.00E+00
0.0 10.0 200 30,0 40,0 50.0 800 700
Pressure {pai)
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* SRK Gt PACKER INJECTION TEST
Project: Faro 2009 Test Interval (m): 23.5 to 28.6 Boring N°: | Pos-GsiA
Northing: Date: 15-Jul-09  Start Time: 11:45 Test N° 4
Easting: End Time: Boring Depth (m): 18.9
G5 Elavation: Supervisor: MP
Dw Measured depth of siatic water level (1) m
Dp Measured dapth to packer 23.5 m
Dt Measured depth ta midpaint of tast 26.6 m
n Inclination from horizontal (degrees) '
Dw' Varlical depth lo slalic waler lavel 0.0m
op' Vertical depth to packer 23.5 m
ot Vertical depth to midpaint of tast 266 m
Ps Packer siratch pressure (2) 50|psi
Pwmax  Maximum packer working pressure (2) 350]psi
Pgmax  Maximum Injection gauge pressura (3) G0]psi
Wiraline i e
HNotes: Casing Dw Pinfmin  Minimum packer inflation pressure 283.4 psi
1: It hole is dry enter Dw = Boring Deplh. L1 . o8 Pinfmax  Maximum packer inflation pressure 737.7 ps
';; gnmr valuas i'f:\m packer manufaclurer, Bl £ Hg Gauge height 1.0|m
;. Pgmax (psl) = 1.5 x vertical dapth (m) l Lp Length of discharge pipa 3.000m
IN ROCK 1o top of test section, o P Radius of discharge plpa (1"=0.0127m) 0.0051|m
_ Wirsling o R Radius of influence (10 m is standard value) Olm
. Packar rb Borehole radius {(HQ=0.048m, NQ=0,038m) 0.048]m
Equations: L Length ef test section 8.1 m
Pinf, (1.42°Dp™+Ps+P 1.1 oo i Sl
i = (1.42°Dp™+Ps+Pgmax)™1. Packer Hnit Nat injaction head at midpaint of tast
Pinfas = Pumat1-42%(Dp-Dw'
Hl = B 65xIa (ﬂ?*u(:urgﬂ : i ickasat Sodoiial
Hye = (Dw'+Ha-HI+Pg/1.42 Tast Mllr‘lpdm T
K = (@ LN(RMN 1 277 Hy'L Intarval [ oftest —= Conversion Factors:
(QLN(RIr}) / 277 Hy L) L Intecval 10 m of water = 0,9807 bar = 1kg/em? = 14.2 psi
1 cm/sec = 864 m/day
Heing Dapth 1 Lugeon = 1 li/min per meter at 10 bars
which is approximately 1.4 x 10% cm/sec
Q (m3/ 30 seconds) 1US gpm = 3.785 litmin = 5.45 m¥%day
Pu (psi) Pg {psi) Pg (psi) Py (psi) Py (psi)
Measurement Step 1 Step 2 Step 3 Step 4 Step 5
10 20 40 60 20
1 0.0002 0.0003 0.0005 0.0004 0.0001 1
2 0.0002 0.0003 0.0002 0.0004 0.0000
3 0.0001 0.0002 0.0003 0.00D4 0.0000 :
4 0.0000 0.0002 0.0005 0.0006 0.0000
3
5 0.0000 0.0000 0.0002 0.0000
Qavg (m3/30s) 0.0001 0.0002 0.0003 0.0005 0.0000 4
Quyg (mYday) 0.288 0.576 0.879 1,295 0,058
Hf (m) 0.00 0.00 o.01 0.01 0.00 5
|Hn|t(n1) 8.0 15.1 29.2 432 15.1 0 1 10 100 1_000
IK {m/day) 5.0E-03 5.3E-03 4.7E-03 4.2E-03 5.3E-04
II{ (misec) 5.77E-DB 6.16E-08 541E-08 4.83E-08 | 6.16E-09
|Lugeons 0.002 0.002 0.002 0.002 0.000 Field Observations
5.00E:04
4.50E-04 ==
4.00E-04 /%
3.50E-04 o
¥ 300E-04
% 2.60E-D4 /
T 200E-04 / / Interpretation of Results
1,50E-D4 / /
1.00E-04 . /
5.00E-05 -
o
0.00E+00
0.0 10.0 200 0.0 40.0 50.0 B0.0 70.0
Pressure {psi}
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P09-LCD1 Slug Tests
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2. T T T T TT1TT T T T T TT7TT T T T T T 1T
152 f b
E I ]
c | |
= 1.04 i “.
g .
3 I ____.-f"' =
£ )
5 L 7 "
5 s ]
;% 0.56 8 @ a 5
x ]
0.08 —
_0‘4_ | | II|1II| | | Ilillll | | Ilitli_
1. 10. 100. 1000.
Time, t4'
LCD02-HP-RH-A
Data Set: Y:\..\LCDO02-hp-rh-a-T.aqt
Date: 10/30/09 Time: 10:20:53
PROJECT INFORMATION
Company: SRK Consulting
Location: Faro Mine
Test Well: LCDO2
Test Date: 7 August 2009
AQUIFER DATA
Saturated Thickness: 1.2 m Anisotropy Ratio (Kz/Kr): 1.
WELL DATA
Pumping Wells Observation Wells
Well Name X (m) Y (m) Well Name X (m) Y (m)
| LCD02-hp-rh-a 0 0 | [= LCDO02-hp-rh-a _ o | o |
SOLUTION
Aquifer Model: Confined Solution Method: Theis (Recovery)
T =3.878E-6 m%/sec S/8'=1.255
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1. 10. 100. 1000.
Time, tt'
LCD02-HP-RH-B
Data Set: Y:\..\LCD02-hp-rh-b-T.aqt
Date: 10/30/09 Time: 10:20:44

PROJECT INFORMATION

Company: SRK Consulting
Location: Faro Mine

Test Well: LCDO2 -
Test Date: 7 August 2009

AQUIFER DATA

Saturated Thickness: 1.2 m Anisotropy Ratio (Kz/Kr): 1.
WELL DATA
. Pumping Wells Observation Wells L
Well Name X (m) Y (m) Well Name [ X(m) Y (m) |
LCDO02-hp-rh-b 0 0 o LCD02-hp-rh-b 0 0
SOLUTION
Aquifer Model: Confined Solution Method: Theis (Recovery)
T =6.348E-6 m2/sec S/S' = 1.039
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P09-LCD3 Slug Tests
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P09-LCD6 Slug Tests
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P09-VC1 Hydraulic Testing Summary
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SR Lonsuitiog PACKER INJECTION TEST
Project: Faro 2009 Test Interval {m): 36.9 to 411 | BoringN®: | PO9-VC1
Northing: Date:  11-Jul-09  Start Time: 9:00 Test N°: i
Easting: End Time: 12:40 Boring Depth (m): 411
GS Elevation: Supervisor: DM
Relum  Flow Dw Measured dapth of static water leval (1) |"|1
valve  valva Dp Measured dapth o packer 36.9 m
ot Measured depth to midpoint of test 38.0m
Sn & Inclination fram harizontal {dagreos) [so
Dw' Vertical depth to static water tavel 0.0m
Dp' Vertical depth to packer 32.0 m
Dt Vartical dapth to midpoint of {ast 33.8m
Ps Packar sirelch pressure (2) 50|psi
Pwmax  Maximum packer working prassura (2) 350]psi
Pgmax  Maximum injection gauge pressura (3) 25)psi
Wireline [Ep—
Hotes: Casing Dw Pinfmin  Minimum packer inflation pressure 270.4 psi
1: If hola I dry anter Dw = Bering Depth. | h Pinfmax  Maximum packer Inflation pressure 748.0 psi
2: Enter values from packer manufacturar, - : Hg Gauge halght 1.0|m
3: Pgmax (psi) = 1.8 x verlical depth (m) P Lp Langth of discharga pipe 3.00lm
IMRACH fatop dliogtancion; e e Radius of discharge pipa (1°=0.0127m) 0.0051|m
Wiraling 5] R Radius of influence (10 m is standard valug) 10lm
‘Packar b Barehala radius (HQ=0,048m, NQ=0.038m) 0.048Im
Equations: L Length of tosi section 2 m
Formation HF Friction Loss
E:n;ﬂin = (;-W‘ETP:;!EPQB‘I;IW A Fackar Hnit  Netinjection head at midpoint of tast
fl = 42% | o
i =m6‘.'65x 1"8'?‘; (Q“‘L;(Jh’g’) ) K Hydraulic conduclivity
Hyy = (Dw'+Hg-Hi)+Pg/1.42 Tast lef?l ;
K = (QLn(RI,)) / 270" Hyy" [ oftes — Conyerslon Faclors:
QLRI 252%Hn'L) fniervl interval 10 m of water = 0.9807 bar = 1kglem? = 14.2 psi
G 1 cm/sec = 864 m/day
s 1 Lugeon = 1 lifmin per meter at 10 bars
which |s approximately 1.4 x 10 cm/sec
Q (m3/ 30 seconds) 1 US gpm = 3.785 liymin = 5.45 m¥day
; Py (psl) Py (psi) Py (psi) Py (psi) P, (psl) =
Measuremen Step 1 Step 2 Step 3 Step 4 Step 5
12 30 50 30
1 0.0020 0.0030 0.0040 0.0085 0.0040 1
2 0.0020 0.0025 0.0040 0.0065 0.0055
3 0.0020 0.0030 0.0040 0.0080 0.0040 2
4 0.0020 0.0030 0.0040 0.0060 0.0045
3
5 0.0020 0.0040 0.0060 0.0040
Qavg (m3/30s) 0.0020 0.0029 0.0040 0.0062 0.0044 4
Q,, (mday) 5.760 8.280 11.520 17.856 12,672
HF (m) 0.26 1.04 2,49 1,28 §
Hnit (m) 9.2 211 337 209 0 1 10 100 1000
|I'E (m/day) 1.3E-01 1,2E-01 1.1E-01 1.1E-01 1.2E-01
IK (m/sec) 1.47E-08 1.33E-06 1.28E-06 1.24E-06 1.42E-08
Lugeons 0.058 0.052 0.050 0.049 0.056 Field Obzervations
i = ~ | [Firat uttampl Glew infiatian ne. Lina prabably abraded installing and biew of about
7.00E-03 . 200psL Pulled, blew out water and repaired. Re-installsd,
— - ) Duting text, no leaks, decent sleady pressure. Flows linear.
) /l Reck ts highly bioken up. Broaks on folistion, Black phyllits with qiz and sulphides.
5.00E-03 J = Top of test zone aboul 10K drilled depih below OB-BR contact
"I/ K values makas apnea in such broken, weathared rock. Weathering obsarved as
- 4.00E-03 E "cruddy” looking foliations and high number of foliation braaks. Rock is érumbly
g_ / All sysinm was good.Confident of resulls.
& anoeos - : Interpretation of Resuits
2.005.03 // Good results. Laminar flow. lower flow on step
down likely within pressure error (+/- 2psi).
1.00E-03
0.00E+00
00 100 200 300 400 50,0 80.0
Pressure (pal)
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* T Cauitig PACKER INJECTION TEST
Project: Faro 2009 Test Interval (m): 44.5 to 51.8 | Boring N% | Pos-ved
Northing: — Date:  11-Jul-08  Start Time:  9:00 Test N*: 2
Easting: End Time: 12:40 Boring Depth (m): 51.8
G5 Elevation: e Supervisor: DM
Rolum  Flow Dw Measured depth of stalic water level (1) [o0]m
Valva  valve Dp Measured depth to packer 44.5 m
Dt Measured depth to midpaint of tast B_. 2 m
_ e [ B Inciination from horizantal (dagrees) T
?r‘:n“: Gauge Dw' Vertical deplh lo atalic water lavel 0.0 m
] Dp' Vertical depth to packer 38.5m
_I_ Dt Vertical depth to midpoint of test 41.7m
Hg Ps Packer stretch pressura (2) 50| psi
Pwmax  Maximum packer working prassure (2} 700]psi
Pgmax  Maximum injection gauge pressure (3) 75)psi
Wirelina i
Hotex; Casing Dw Pinfmin  Minl packer 329.7 psi
1: If hole i# dry enter Dw = Baring Depth, A - Pinfmax  Maximum packer infiation pressura 759.2 psi
2 Enlar values from packer manufacturer, K o Hg Gauge height 1.0lm
3; Pgmax (psh) = 1.5 x vertical depth (m) P Lp Length of discharge pipa 3.00]m
IN ROCK to top of tast section & M Radius of discharge pipa (1°=0.0127m) 0.0051|m
Wiraline o R Radius of Influance (10 m is standard valua) 100m
Packar Th Barehole radius (HQ=0.048m, NQ=0.038m) 0.048im
Equations: L Langth of tast section 7.3m
Formatian Hf Friction Loss
E:mmh =_(;‘42‘Ef:';55‘:‘§[ﬁ;::1‘1-1 Packer Hnit Net injection head at midpaint of test
Hi = B.65x10°7 (dT'Léfrg;) ) K Mydiraulia conductivity
Hyy = (Dw'+Hg-HN+Pal1 .42 Tast Mi:rrd:i 7 . -
K ® (@Ln(RINY) / 2*7H, "L Intarval — oftest ——— Conversion Factors:
s T e Intarval 10 m of water = 0.9807 bar = 1kg/em? = 14.2 psi
1 cm/sec = 864 m/day
Boring Deplh 1 Lugeon = 1 litymin per meter at 10 bars
which is approximately 1.4 x 10 cm/sec
Q (m3/ 30 seconds) 1 US gpm = 3.785 lit/min = 5.45 m3/day
P I Patesh | Putesh | Po(psh) | Pylpsh | Py (s
maEuramen Step 1 Step 2 Step 3 Step 4 Step 5
10 25 50 75 50
1 0.0015 0.0020 0.0040 0.0050 0.0035 i
2 0.0020 0.0020 0.0045 0.0050 0.0035
3 0.0010 0.0020 0.0035 0.0050 0.0035 2
4 0.0010 0.0020 0.0020 0.0050 0.0035
3
5 0.0010 0.0020 0.0035 0.0060 0.0035
Qavg (m3/30s) 0.0013 0.0020 0.0037 0.0050 0.0035 4
Qavg (m*/day) 3.744 5760 10.656 14.400 10.080
|Hf (m) 0.11 0.26 0.89 1.62 0.79 5 J
[Hnit (m) 7.8 183 35.3 52.2 35.4 — 3 7 it
Iﬂmldny) 5.5E-02 3.7E-02 3.5E-02 32E.02 3.3E-02
IK {m/sec) 6.36E-07 4.23E-07 4.06E-07 3.72E-07 3.B3E-07
|Lugeons 0.025 0.017 0.016 0.015 0.015 Field Observations
8.00E-03 = — Diuring tesl, o loaks, decent steady pressuie, Flows linaar,
Multiple shear zones or small faults (don'l think they are duetile, but there are offset
vains, Bulghides fn facll vains. Rock is ganorally black phyliita ar shistwith
5,00E-03 '.._'._,_' ﬂlbl:nlnllﬁl mnd sulphkios. Top of tast zona sbaul 40R drilled depth below 08-BR
conlac
4,00E-03 /ﬂf All systom was good. Confidant of resulls
g 3,00E-03 —- —
§ /’"’/ Interpretation of Results
2,00E-03 ]
r’_,,_ﬂ-" Good {esults. Laminar flow. lower flow on step
o down likely within pressure error (+/- 2psi).
0.00E+DD
0.0 10.0 200 300 40.0 600 60.0 70.0 80.0
Preasure {psi)
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SIK Gommtiiag PACKER INJECTION TEST
Project: Faro 2009 Test Interval (m): 53.6 to 61.0 Boring N°: | Po3-vei
Northing: Date:  12-Jul-09 Start Time:  11:25 Test N°: 3
Easting: End Time: 14:45 Boring Depth (m): 61.0
LGS Elevation: Supervisor: MP
Return Flow Dw Measured depth of static water lavel (1) r|'|
Valve  Valve Dp Mpasured dopth to packer 53.6 m
Dt Maasurad dapth to midpaint of tast 35 5 m
; & Inclination from horizantal (degrenz) [so)°
Surge Dw' Vertical depth 1o stalic waler level 0.0m
Dp' Vaerlical depth to packer 46.4 m
bt' Vartical dapth 1o midpoint of test 49.6 m
Ps Packor stratch prassura (2) 50|psi
Pwmax  Maximum packer working prassura (2) 700|psi
Pgmax  Maximum injection gauga pressura (3) 100]psi
Wireline A,
Hotes: Casing ow Pinfmin  Minimum packer inflation pressura 365.9 psi
1: It hola Is dry sntar Dw = Baring Dapth, | ! Pinfmax  Maximum packer Inflation pressure 770.5 psi
2: Enter values from packer manufacturer, op Hg Gauga halght 1.0lm
3; Pgmax (psi) = 1.5 x vertical depth (m) Lp Length of discharge pipe 3.00lm
IN ROCK 10 top of test section. i rp Radius of discharge pipa (1*20.0127m) 0.0051]m
Wiraline ot R Radius of influence (10 m is standard valua) 10im
Patkar rb Borohole radius (HQ=0,048m, NO=0,038m) 0.048]m
Egquations: L Length of test sectlon 7.4
Farmatian Hf Friction Loss
;:-":m - (;-42'E1P:;55P.EQ;KJ'1 A Packer Hnlt  Netinjection head al midpoint of test
HP:ma551m1 (d*"Lp('.'fﬂp);) ! K Hydraulic conduetivity
H,; = (Dw'+Hg-Hf)+Pg/1 42 Test Midpeint
K = (@'Ln(Rir,)} / 2'n*H "L Interval — oftest —— Conversion Factors:
(LRI 2 i interval 10 m of water = 0,9807 bar = 1kg/cm? = 14.2 psl
= i 1 cm/sec = BG4 m/day
ki 1 Lugeon = 1 limin per meter at 10 bars
which is apprbxima_taly 1.4 x 10° cm/sec
Q (m3/ 30 seconds) 1 US gpm = 3.785 lit/min = 5.45 m¥/day
Po(ps) | Py(psh | Po(ps) | Po(ps) [ Py (psh
Measurement | geop 4 Step 2 Stop 3 Step 4 Step 5
25 50 75 105 50
1 0.0015 0.0025 0.0035 0.0045 0.0020 1
2 0,0_015 0.0025 0.0030 0.0045 0.0020
3 0.0010 0.0025_ 0.0035 0.0040 0.0020 2
4 0.0020 0.0025 0.0030 0.0040 0.0020
3
5 0.o010 0.0020 0.0035 0.0050 0.0025
Qavg (m3/30s) 0.0014 0.0024 0.0033 0.0044 0.0021 4
Qayg (m¥day) 4.032 6.912 9.504 12.672 6.048
|Hf (m) 0.13 0.37 0.71 1.26 0.29 5
IHnIt (m) 18.5 35.8 531 737 35.9 o 1 10 100 1000
IK (m/day) 2.5E-02 2.2E-02 2.1E-02 2.0E-02 1.9E-02
IK___(m_fsac} 2.90E-07 2.5BE-07 2.3BE-07 2.29E-07 2.24E-07
|L_ugnons 0.011 0.010 0.009 0.009 0.009 Field Obzarvations
T T T e T = = F"I.I-llhmal 181 1o 200 teel (55 2 o §1m) a1 no prossure wignificant fiow up casing
S.00E-03 — ——— increased Packer pressure, no change. Pull packer, eheck lines, pull easing back lo
170, hava packef In ballar rock.  Tioubls with second seat alin aame msus,
4.50E-03 packer droppad furthar bafors pulling Plece of core stuck In b Packer wasnt set
TR -f'. in bedroak far first two attempts.
e / Test zone 28-30m horizontal from ooilar. Aboul 48m vertigal below collar of about
3,50E-03 : 40m below creek.
F 300E-03 |- ! /
E All systam was good. Confident of resulls. of abeut
2 250E-03 / ——
R '/ Interpretation of Results
1.HOEs0A /l’/ = Good results. Laminar flow. lower flow on step
1.00E-03 / down likely within prassure errar (+/- 2psi).
8,00E-04 —
0.00E+00
0.0 200 40.0 80.0 B0.0 1000 1200
Prasaurs (i)
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* S Coansniing PACKER INJECTION TEST
Project: Faro 2009 Test Intarval (m): 61.3 to 67.1 Boring N*: | Pos-vci
Northing: Date: 12-Jul-09  Start Time: 17:00 Test N _ 4
Easting: End Time: 14:45 Boring Depth (m): 67.1
GS Elevation: Supervisor: MP
Retun  Flaw Dw Measured dapth of slalic water laval (1) [ogm
Valve  vyalve bp Measurad daplh to packer 61.3 m
Dt Measured depth ta midpaint of tast B4.2 m
Prasie == B Inclination from horizontal (degrees) °
?':g: Gauga | 1 Dw' Vertical dopth to static water loval 0.0m
bp' Vertical dapth Lo packer 53.1m
i pt' Vertical depth lo midpoint of test 55.6 m
Water Flow
Pump Matar Hg Ps Packer slralch presaure (2) G0]psi
Pwmax  Maximum packer working pressura (2) 700|psi
Pgmax  Maximum injection gauge prassure (3) 100)psl
Wirslin R
Holes, canl::; ow Pinfmin  Minlmum packer inflation pressure 375.4 psi
1¢ IFhele is dry anter Dw = Boring Deplh, | ! Pinfmax  Maximum packer inflation pressure 779.0 psi
2 Enter valuas from packer manufaciurar, ) Hg Gauge halght 1.0lm
3; Pgmax (psi) = 1.5 x vartical dapth (m) Dp Lp Length of discharge pipe 3.00lm
IN ROCK to fap of test sactian. He m Radius of discharge pipe (1=0.0127m) 0.0051}m
Wireline ot R Radius of influance (10 m is standard value) 101lm
Packer [1+] Boraehala radius (HQ=0.048m, NQ=0.038m) 0.048Im
Equations: L Length of tast section S8m
Formation Hf Friction Loss
EE“:‘“‘" =_g'42.5.r ';-E"SEF"QE‘I;K)'I A Paciee Hnit Net injection head at midpoint of test
an=m3m.‘E_5x [ (er'(J’ r:’) ) K Hydrautic conduelivily
H,y = (Dw'+Hg-Hf)+Pg/1.42 Tast Midpoinl :
K = (@Ln(Rirn,)) / 20" H 'L Interval [ ortest —— Convergion Faclors:
@RI 25 Hy L) e intarval 10 m of water = 0.9807 bar = Tkglom? = 14.2 psi
B 1 em/sec = B84 miday
s 1 Lugeon = 1 liYmin per meter at 10 bars
which is approximately 1.4 x 10 cm/sec
Q (m3/ 30 seconds) a 1 US gpm = 3,785 litYmin = 5.45 m?*/day
= (| Patesd | Patesd | Putes [ Pyipsi | Pyipsi - -
BaRRremen Step 1 Step 2 Step 3 Step 4 Step 5
27 50 75 100 50
1 0.0036 0.0045 0.0065 0.0070 0.0045 q
2 0.0036 0.0055 0.0085 0.0080 0.0035
3 0.0038 0.0050 0.0065 0.0075 0.0042 2
4 0.0030 0.0052 0.0075 0.0040
3
5 0.0046 0.0048 0.0075 0.0038
|Qavg (m3/30s) 0.0037 0.0050 0.0085 0.0075 0.0040 4
12, (m/day) 10.714 14,400 18.720 21,600 11.520
IHI (m) 0.90 1.62 274 385 1.04 8
IHnit(m) 19.1 346 51.1 67.8 352 a 1 10 100 1000
IK (m/day) 8.2E-02 6.1E-02 5.4E-02 4,7E-02 4.8E-02
IK (m/sec) 9,50E-07 7.06E-07 6.22E-07 5.40E-07 5.55E-07
|L_uEEI:mE 0.037 0.028 0.024 0.021 0.022 Field Observations
e o = === First atiampl had laak al stufling box. Gacond aHempl want well
3 Tost fane inciuded zone with 10cm vein and much more highly “weatherad™ or
7.00E-03 cruddy looking rock immadiataly abave ft
/‘/ il ayalnm was good  Gonfidunt of results.of shout
B8,00E-D3 o -
. 5.00E-03 / /
4.00E-D3 / -/—/
3.00E-03 Interpretation of Results
200803 |- Reasanable results. Possible turbulent flow or more
likely blacking of fractures. Pressuras were quite
1.00E-03 steady.
0,00E+00
0.0 200 400 80.0 80.0 100.0 1200
Prausura (psi)
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P09-VC1 Slug Tests

=——ms-fh-a
e m5-rh-a
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e i5-fhi-3
= ms-rh-a
= ms-fh-b
=—ms-rh-b
—s5-fh-a
e §5-TH-2
-ss-fh-b
———ss-rh-b

P09-VC2 Slug Tests
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P09-UN1 Slug Tests

1
| | |
0.8 : : l
| | |
g 0.6 \
—
o s 15-Fh-a
2 | | | "
g | o= m5-rh-a
g | s mis=Fhi-by
% 0.4 T
2 | ( =—=ms-rh-b
= | |
= = 55-Th-a
& |
g | e 55-TH-3
é 0.2 ~———ss-fh-b
: . =——=ss-rh-b
| . e
| ' ;
1] 0 .
-0.2
0.1 1 10 100
Time (s)
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P09-UNS3 Slug Tests

m=mi5-fh-a

==—=ms-rh-a

= ms-fh-b

e===ms-rh-b
e 55-fh-a
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Slug Test - Data Acquisition Sheet

Dale ; & f AL & '3‘-- D27
weli Number__ L O T —C| Tests Perlormad by: AR SV RS
Wall Locali on Ceoss JALLEY DAM fHE s DOoOUaHTY
Proje ﬂ.o WAINE

o S

Date of Lasl Wall Davalapmenl__ .2 EVEZ Y foy 2
Initial Static Water Level [rom TOG. 1 -0 % m W) (TH ey THEMOED NS

Final Stetic Water Level from TOC crsiig > 4 /
TOG from land surl’awwfn Ly Eon) B 2415
Borehole Dlameter_=, , = 5 Qay— s

Annular Seal Details__ !

Reporied Well Dapth from Land Surace
Measured Depth rom TOG (top of caﬁ!ng]
Casing Diameter and Schedule_2=Z: &
Screen Length and Slol Size__ /s
Depth to Top of Screen from TOC, ﬁﬁ'
Filter Pack Delalls

T
BN

|} o=

Serlal Number Purpose and Placement Reading in Alr

Type
" Transducer #1 me'iagf@m el [PZ2AKZF | SCUA TEST & CrF LA
Transducer #2
Dala Logger Type and Serial Number__ S 6 [ 1M 5T
Logging Program:__{ EVEL OGAE EE 3-2-] Acqulsifon Rate;___ ©>r S ¢
Pressure or Pressure Head Unlts:  wA Tima Unpils: =

Comments: =\ = p/ i i ; P 2482 __ Po9—¢CI| . "2009_ ﬂ‘?-bg.._-. -*E;-f

Teal 03

Intiation method T MIERIUM SCUG | =— e = —
Rising/fafling head SALLIN G EAaLLING Pas (Ne | & avecindg
Pre-test value 5-i5e 5. 3 A i K a 279
yt|_Posttestvalue &.377 5. 377 £ 27 & -

i Expecl

£

IR
Iy =925
14217 106
JYy=249:42
4. L7 26
, Tasl 06 “Test 07 Test 08 Tosl 00 T Test 10
inftlation method IMEDEUMA SCILA | sSMALL 5L UG = =" F—
Rising/falinghead | @y S |edg CALLyd & Rasiae A LU Mg, .15 g

Proehivaus | -2 537+ CER T 337 S-276
Posl-lesl valus SR

A ;«;.‘L’,ﬁ‘g‘.};ﬁ'&};‘;}. T tv"-'f’:uﬂ
Prepared by the Kanzas Geological Survey (disiributed wilh parmission)

S MALL sLUGs S/t X"ﬁf'mq

H PELAD N § FLort Ll LaGQEE P HEMD () ABaIC

-‘ £ publ. @ O "ﬁsm BEfFORE [y ] AT ACHERD, IWATEE. rfieae
NO’]E WNppER M B-6 ’[ deéﬁ i Pl aing Fyidr ggfiest Shadé
Foe. BOTH 5LYa5(Froui g = # 7B [oguni” 7w, EEf 55T,

L O3ed SELE




Slug Test - Data Acquisition Sheet

Well Number Ig 06?”’5(

Date e

LA S [F.05.2 5
Tasts Performed b: !

Well Location

leﬁcl

Repurtcd Wail Deplh fmm Land Burfﬂne
Measured Depth from TOG (lop of casing),
Caslng Diameler and Schedule
Screen Length and Slot Slze
Depth to Top of Sereen from TOG,
* |Fitter Pack Delalls__

Date of Last Well Developmant,
Inftial Static Water Levol from TOG.
Finel Siatlo Walter Leval from TOG
TOC from land surface
Borahola Dlamaler,

Annular Seal l:lalallu

Typa Saral Numbar

Purpqm and Plamment Reading in Alr
Transducer #1 f :
Transducer #2
Dala Logger Type and Serial Numbar
Logglng Program:_ _ Acquisitlon Rate:
Pressure of Pressure Head Units: Time Uniis:

[ e ame

(023482 £09-C1 — 200 OF_0F e/

: TestpF o) estld— iz asl Tesl 04 asl 05
Iniiation method | SMALL SLLAG =
| Risingflalling head | FALLIA & £1% z [T
Pra-tesi value &-275% £.%
Post-test value £-776 £ 3P

H-& Spis2

Tasl 06 ~Tesl 07 Tost 08 a5 08 Tost 10

Tnlilaiion method
Rising/falling head

Pro-i6at value

Posl-lasl valug =

Expacied
e iRk eldiRala) s i R AR F.;,&«:—ﬁ{ﬂﬁﬁl AR RS eeA u"“iﬁi
Proparad by the Kansas Geologlcal Survey (distributed with parmission)
t
QMmact stUa: 5’/3 < 1-08m
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Slug Test - Data Acquisition Sheet
- Date / 29
Wall Number POA e Tests Parformadby: M A 2ie 7 0EEY
Well Location L2255 £Y DA QUL S Dot TY
Projec AR L ,
Reportad Wall Depth rom Lend Surface e Date of Last Well Development__© g/ enr ey
Measured Dapth from TOC (top of casing) Initial Static Water Level trom TOG 2. L AN
Casing Diameter and Schedula £ {Finel Statio Waler Level from TOC__ AR T ES [ AR
Screen Length and Siot Slze TOC irom land surface__ 7, %
Depth to Top of Sereen from TOG, HBorehola Dlameter__=5 42/ /1 == fed s
Fitter Pack Delalls Annular Saal Datails :
Typo _Serlal Number Purpose and Placement Reading In Alr
Transducer #1 |LEVELCLGER M \p7. ZAEZL [PUMP T 5T 70 (A B 209 A
Transducer #2 ' i '
Dala Logger Type and Serlal Number, _Soe LlLNET
Logging Program;_LEVEL 0G L EA 2.7, Acqulsiion Rate;___ 0 -3
Pressure or Pressure Head Unitg; 11 Time Unllst ¢
|C°f"'""-'"‘“= FILENAME: 102382 Poq4~c2 . 200908 . D& pumplest.lev

~ Tesl 01 Tast D2 Tasal Tast 04 Tesl 05
initiation mathod  {HYDROLIET PULHE
Rising/falling head | ()6 | iy iR S N
Pretestvalus | AR TES (AN G540 qui~ A
| Posi-test valug APTESVAN B
__ Expooled —
10- 53787 = PUMIED ~ 45 L, LOGGER READING |52

AT _BEND OF PAMPI NG . ZECoERED 10 ARTESIAN BY (2:10

Tasl OB 'I_‘uﬁ)-?

Tosl 08 Test 09

Test 10

Jlillallan' method

Rising/falling head

Pre-lost valua
Posi-tasl value
_Expected
T S e e ey
Prepared by the Kansas Gaological Survey (distribuled with parmission)
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AR, AR ety 6 T

Po%c‘j_

Slug Test - Data Acquisition Sheet

Data ¥ [AUG | 2.00 9

Well Number Fo Cf— ¢33 Teats Performed by: MALIE STDREY
Well Location C 20 5& URAW EY 0 A Heis bouaHTY
Frn]e ~ = MIM

Reporlﬂd Wall Dapth l'mm Land Surfaoe Date of Last Well Davelopmant
Mezasured Dapth from TOC (top of casing) Inltial Static Water Level from TOG
Gasing Diameler and Schedule Final Static Waler Level from TOC,
Sereen Lenglh and Slol Size -{TOG from land surface__

Fo 5_5(?}9"

Dapth to Top of Streen from TOG Borahola Dlamaler,

Fllter Pack Detalls . ) Armu'lar aaai Datalla

[ Type Saral Numbar _ Purpuaa and Flaoame ann Alr
Transducer #1 [\ EFVELDAGER M 18] | @ - 39 2 SLuG TEa 5 an| - | Owy
Transduger #2 L& SO et \SwrT

Dala Logger Type and Serial Number 2LIA =T _ 7
Logalng Program:__ ( EVELDGGEZ _5:2 - [  AcquisionRate: 2" S5
|Prassure or Pregsure Head Unite:  jan Time Unlts: 5

Conmens CIENAME, Loz zase_ POA~L3 _ 2004 _OF _08_ . lou

Test 02 asl Test 04

[ Tnifialion method | MEDIUL M SCItG e — Bi& SCWA  [MED(UM SLIREG e

Risinglfaling head | FA LA, | @RIGI N4 — FALUI M & LS NG
Pre-test value 2- 918 2 AL — 341y 3 .1E
Post-lest value 3-°N¢ Z-918 S 291 e 5“:'_.
Expecled H, ] ; — 0 - F&

DS LLA TDRY RESPOMNSE ez 4% 285

W ) 12:51210
[2°53°45 _ BlG SCuUG G T Dot L«JE’LL
12267710 OSCILLATDRY RE5PONSE
7268 :Up i ‘o
Tasl 08 Tes 07 Tos1 08 Tes1 00 Test 10
Iniliation method |MEeD[(JM ScU 4 g.-« 2= = SALL Stig
Rising/falinghead | FALLIMG | Ay el DA FAaLLING | YV STHS FALLING
Pre-iast value % A4 _3-&1 2 a0y 2915 2:91Y
Fosl-lestvafue G 3 . 2.4 2491y 2 Ale
, 5.3 T MK 4

2 SCILLATDRY

|22p2:Y4 S _ ! 1y
1209 =10 " L
I‘%“r bs_:?-’q' L ~%
L W a2

i é&c“ffi‘h;\ifﬁ: e

TR _
Praparad by the Kansas Geological Survay [ﬂlsiribulad with permlssion)

6[& ScUa ',5 x réom
MED (UM SLUE -, =le" ¥ 1-60m
CMAkLL SLUG - 5" % (05 m
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Well Number__|_ © A4 "?3

Well Location,

Repaorted Wall Dapth from Land Surface
Measured Dapth from TOC (lop of casing)
Casing Diametor and Schedule

Screen Length and Slot Size

Sarial Number

Date, 3

Tests Parformed by:

Date of Last Well Davelopment
Initial Statlo Water Level from TOG,
Fingl Statlc Waler Leval from TOG,
TOG from land surface,

Borehala Diameter,

Annular Seal Delells

Purpose and Placemant

Reading in Air

Transducer #1

Transducer #2
Data Logger Type and Serial Number
Logglng Program; Acqulsliion Rate:,
Prassure of Préssure Head Units: Time Unlts:

Comments; ¢~ LENAME

(023982, Po9-L3_ 7009 _0&..0%_. lev

_ el B || o6l 2 Test@f | % Tes [ Tesl Q8 /¢
Inftiatlon method | SMALL SLUE = = = " S
Rigingftalling head | (S [ A FACLL A 1eiNG | FAWLING | £16 /g
| Pro-test value 2-4[5 FEETE 2976 2L 2913
Post-test valuo ERCTE 294 ‘2 4 ETE Z.91u
Expecled H 7 g y 3 ;
12:12:0% DSCILLAThEY RESPINCE
|21 4 1 7 1 R
\B218 10 " L
"&.‘?rzﬂiqp L i
13 224 /% -
M| TealDd / TesloF [ Tesi 00 Test 08 Tast 10
Initlalion methed [AmALL SCU = '
Rislng/feling head } AT L[ Alo i (A g
Pre-esivaiue ERLIL Z-95
Poszl-les! valua 29185 G
Expecled RS 7.
[3:27 <60 GHESCILLATORY EESCOMNSE
(3°3F:0F il A
A D R S S e s h At
Prapared by the Kansas Geological Survey (distributed with parmission)
d B T
SMALL stUa - e 105 m
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Date 6] KAA] 2007
Wl Numbar___ (L S [ A7 Tests Performed by;_sA A AL STD EEY,
Well Location__ G 2. LAM _Scot (e 1s BOUAHT?
Projecl  FARD TATME

Reporied Well Dapth from Land Surlace_ 2 Juf Dale of Last Well Development___ 2§ A6 | 2.00
Meagured Dapth from TOC (top of casing)_ 24 Initlal Stallo Water Level from TOG_Z , 5 21 {
Casing Diameter and Schedule 22 /' s> |Final Static Water Level from TOG
Sereen Lenglh and Slot Blze TOC from land surface

Depth to Top of Screen from TOG, Borshola Dlameter__ & 4 C# " afm
FIIl Pack etaiis Annular Saal Datalls

Type Serial Number Purpose and Placemant Reading In Alr
Transducer i1 |SOC{WST M0 | (D LEAFE SCUG TEST T ban =
Transduoer #2
Dala Logger Type end Serial Number_S2LINST (L EVELCAAEA. & O L&
ILogging Program; LEVEL 0e66€ 2.7 Acquisition Rate; 0= 575
Pressure or Pressure Head Unite: A Time Units: 5
|comman!a: ElLENAMES: 1oL BA82 ~A51IA . 2069 _0F_04& _ . [au (TE575 1-3)
s 5 cg- 06 2. lev (resTl)
Test 01 Tast 02 Test 03 Tasi 04 Tes! 05
Iniliation method | SoL1b  S5LUG A = =
Rising/Talling head | FALL (M6 1S (M4 EALLING RS NG
Pre-tesi valug S Yfe . YES & .47 s. 96l
§ Posl-test valua S gs T.H410 T 5 4T
- Expacled H 6 ¢ e =

i1

(1276252

L Ll 13:0L520
SMALL SLKA /" w [-085im BT
B g - £ 35:08

Tt 06 Tes! 07 Tes1 08 Test 09 —_ Testi0

Initiation method

Rising/falling head

Pro-loet valus

Posl-test value

Expected H;

e e

CEE AboUE.

Prapared by the Kansas Geological Survay (disiributed with permission)
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Slug Test - Data Acquisition Sheet

Dalsg__ ¥ [ Aus | 2004
Tests Pefformad by:  MARK. STOEEY,
CHR\S DEUAATY

Date of Last Well Davalopment_ L
Initial Stalic Water Leve! from TOC

Reporied Wall Depth from Land Surface
Measured Depth from TOG (lop ol asing
Casing Diameter and Schedule - Flnal Static Water Leval from TOG
Screen Length and Slot Size  ~ TOC from lend surface .

Depih to Top of Sereon from TOG 2 5 o Borehole Diameter =, 57" g
Filler Pack Detalls Annular Seal Datailg

Type Serial Number Furpoge and Placament
| Transducer 1 |SoLINST C.6 | 10 23452 SLWG T EST TRy
Transducer 2
|Data Loggar Typa and Serlal Numbar_SeLINST tEVELBLAER S bLD

Logging Program;_LEVELOGGEE % 2. Acquisilion Rate:__©-5 &

Pressura or Pressure Head Unils: [l Tima Unlts:  Secangl 5

Comments: FILENAMES ¢ [02%34E2 — ASIE - 2007 .— GF —05~. lews [TESTS 1~6)
/022982 6518 - 2009 _p% ~05_ 2 .len  (TeSTs 3. 10)

Reading In Air

Test 02 Tesl 03 Tesl 04 Tasl D6
Inltiation method | SPC/b Scthg | SeLlix SLU4 | soub StUg | settl> Stug | setil SLUG
Rising/falling head | £AL-LING FATATN A Ealling &S \NG EALLING
x| Pretestvalue 2.3 2w I R T Zing 2 -3 B Be 7 inn
#|__Postlestvalue | 5[l 3 ?I'E.m f ':"l'Erm ‘9-"?.“‘1-1\1& g’»-?l.?ﬁm

M{D{MM 5LM£ lS’*l(: :5'5'

.._572: i TR 8
leMace  stidg §/g" XI5 m 1§ 28 &3
i SenAl L Liag i {52921
SMALL  SLug g 19; 362
SMALL sekb o _(5=31:09 =
Tesl 06 Tesl 07 Test 08 Tes! 09 Test 10
Initiafion method [ Sot b SUMG |socllz SCUe | SoLlb scuUg| setd stUe | gsocin StUq
Rising/faling head | Pl & ( o FAiliNe | (At ida Faliwe | 2 V\EFAE
Pre-lesl value 2. 313 v Z Ty 233 m 2-F T B Fllwn
I Posuealvalua u-‘-’{ l'?,m B e q-F 17 wa 2T v 2% lvn

;2707

!5"' 38: 63
/s © 38 -57
[ 4o 04

Preparad by the Kansas Geaologlcal Survey (distributed wilh perrnission)

& HEAD HBovE RN LOGLERE
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esl 01 a8l 02 asl Tesl 881 05
Intiation method | MED/LIM SCUA e &= e SMALL SLU 4
Rising/faliing head | FAreLin) & gieiia FALLING EERTE= FALLIN G

: Pre-lest value A 2. 743 Ae F5 5 2. 770 3Py

32 | Post-test value 2,37 3 30 H5H 293 ¢ 2. PSS .

Expecied [i] T . _ : -
|54 QLo
1§:472 =472
IS: 45 08
T rifisg
lsya 56
Tesl 06 Teal 07 Tesl 08 ~ Test00 Test10 |
Inlllatlon mathod |5 PAALL SCLIAG e s
Rising/falling head | 2\ C | A&y EALLIN G 12 \Ha,
Pre-iest value 37 b e W E.763
Posi-test value 2T EF 4 rhH 2 - F5e

Slug Test - Data Acquisition Sheet

Date. [AAL | 2.00>°
Welt Number__ L.C. 1D ~ O | Tos:sperfcrmadhy_ I B STOREY
Woll Location_ 1T 7 LE C PECE. DAM CHe's MM(AH fid

Pro (200 [ -

chor!ed Waell Dep'lh I'rorn Lan:l surface (e Date of Last Well Dgvelopmen ffll#l Q v/ 1A
Measured Dapth from TOGC (lop omasn;g} ﬂn Initial Static Water Level from TOG__"2 . F H— [ v

Caslng Diameter and Schedule, 2¢2  |Final Static Water Level fromTOC__,_ . < s
Screen Length and Slot Size S TOG from land surface ]
Depth to Top of Sereen from TOC_ O, 7015 Borehola Dlamater e
Filtar Pack Detalls : Annular Seal Dalalls

ypa 7 Serial Numbr Pu nse and Plnnamaﬂl 7 Reading in Ai

L

Transducer 11 |LEYELOcaER o] 102299 B L | S LUG O 60 F i
Transducer #2

Daia Logger Type and Serial Number, S L[ A5 4~

Logging Program;_LEVELOGAEE- 2-2/1 Acquisition Rate:__ /2> -5 -1

Pressure or Pressure Head Units: ¥ Time Units: ¥

|‘F%T’&‘§'£ﬂe 023982 _. LCD-0] — 200A_ 0% 0% . ey

R
Prepared by the Kansas Geological Survey (dislibuted with permission)

MEOIUM GLUG «!5fe" v (L0
srape SLUG T ST X [0S

K HEAD OF \WATHZ Aoz L0GgEE,
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Slug Test - Data Acquisition Sheet

LED 88

Wall Number

(LCD-02

Well Location_ L L TTLE CEEEE DAM

Prolaal _ A

Screen Length and

AED

Depth to Top of Screen from TOC_
Filler Pack Delalls

Slot Size,

(A

Reporlad Well Dlpth fmrn Land Burlnue
Meastred Depth from TOC (lop of oaslng} ="
Casing Diameler and Schedule

Typa

Sarial Numhar

Date

7 UG =]

o

Tasts Parformed by:

MARN. SThHREY

CHE S Dol ATY

Final Static Water Level from TOC
TOG from land surface_. ©9 7

Dale of Laﬂ Woll Davelnpmon
Inftis! Statle Water Level from TOG # =y,

Borehole Dfameler_gﬂ_‘_'_gi;_)__ﬂm

Annular Saat Details

Purpoee i Pt

Reading in Air

|_Transducer #1 [ LE\VELp&LER MI0| [DZ.2ARZL | PAMP TEST B4509m . |
Transducer #2 |

Data Logger Type and Serial Numbaer, SolLINST

Logging Program;_ LEVEL DA LEA 3.7 ) Acquisition Rate:_ 2 * 5’2

Pressure or Pressure Head Unlts: |1 Time Unlts: &

Comments: = g NAME: (OLBARL - LLD-0TL_2009.6F_ o?,_ﬁf)m,.,ﬂgg}—,jm

Test 01

| Initiation method _Pueirel) gy {HAND] <~
Rising/faling head | R 15 1~ & @216 (Mg
4. | Pre-testvalue 1-265 [-a|
| __Post-test valug 1-440 [=A4D
Expecled H e P
LeveLoaaer. neoPPED DULiAING PUMEING, [g:e9ct |4
|2, 1% ~-70
“Taal 06 Tesl 07 Test 08 Test 08 Tast 10
Initiatlon mathod
Rising/falling head
Fra-last value
Posl-test valuo

T

Prapared by the Kansag Geological Survey (distribuled with permission)

R ¥ HenD aAPOYE WA WO g FER
{_I’"s :‘
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Slug Test - Data Acquisition Sheet

Wall Numbar Lch —03
Well Locatien_ L (T T LE CREEK- DAM

Dale T AWe [ @

LCh-pz

Tests Parformead by

TAMAELE, STo sy

NS o U dTy

Projecl_ FAR-O LAY

Reported Wafl Depth from Land Surface, Date of Last Well Development__ 57/ Arl4G / 09

Measured Dapth from TOG (top of gasing), inftial Statio Water Level from TOG .

Casing Diameter and Schedule é H ) % fo Final Stetlo Water Level from TOC

Sereen Length and Siot Size TOC from land surface,

Depth to Top of Sereen from TOC_<4,Srn Borehola Diameter_2,, 5% /& ger

Filtar Pack Detalls Annular Seal Details

Typa Serial Number Purpose and Placement Reading in Air

Transducer i1 __|CEVELOuGEE PIID] [0 23A g2 | olide TEST. Em g.6/Fm”
Teansducer #2

Dala Logger Type and Serial Number_£ oLl N ST

Logging Program;_(.EME ( QG ER. R-2.1  Acquisitlon Rate:__ £ * 5.8

Pressure or Prassure Head Unils: ¥\ Tima Units: 3

o7 2982 — Led-02_ 7009 0% 0%, ley

[P FLLEN AME

Test 01 o5l 02 Tesl 03 Tesl Tesl 05
Inltialion method  [MEDILUM StLIAG o SMALLC SLUG —
Risinglfalling head | FALLI NG 2As\NG FALLING £1S 1/ g
Pre-lest value U-E7 2 4-81 2. 0-366 G- R7%
Posl-lest value q-g4 7z 4-260 G -878 G- &89
Expected H - - 25 i x>
{34274 :19
[ 2z 59 :6%
i~ 22220
LU z5a-4L
Tesl 06 Tesl 07 Toel 08 Tasi 09 Toal 10
initlation method -
Rising/falling head
Pra-tast value
Post-lesl valup
Expécted K

FllgiorkieldiRata: SRRt ISR DRSS )
Prepared by the Kansas Gealogical Survey (disiributed wilth permission)

Sfa" x 1-60m
/" x 1-05m
sk HEAD (M) ABO/E. DTS LD asFl
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Slug Test - Data Acquisition Sheet

Date, L] peiAg [102 A )

L Tasts Performedby;  (MAR.LL STPREY
Well Location_LL TTLE CLREER DAM frels bolaHTY

P w ,;- o M_tf—.’

Wall Numbar, Lﬂb -0 ‘f

chnrlad Waill Daplh rmm Land Sur!acu [oate of Last weil Development___ 5 //Tl4
Measurad Depth from TOG (top nfoasln ) ZZ , §:‘:2 #r1 |Initia! Static Water Level Irom TOC,
Gasing Dlameler and Schedula_= << |Final Static Water Level from TOG
Screen Langth and Slol Size TOC from land surface_¢ . S ==

Dapihi to Top of Sereen from TOC P, Borehole Dlameter 72,5 7 .25 " ) e

Filler Pack Detalls —— Annular sﬂal Dmmla
_ Type | Sorial Number “Puigois snd Plecemant o] Readingn Al
_Transducer #1 ELocAaEi nip] 10345 G 3 | VPUMP" TEST "2 &b by
Transduger #2 ' _
Dala Logger Type and Serial Number_Sp L 113 ST
Logglng Program;_LEVELDSGER 3-2 | Acquisilion Rate:__ 2. =, =
Eressurn or Preasure Head Units: g9 Tima Unlts: 5
commen cipeNpMe s 1034543~ LCD 04 _ 2009 _ 08 _OF-pumptest, ley

est 01 ¥ Tast 05
Initiatlon methad  fPUMP [ S UG
Rising/faling head | RS NG
Pretesivalus  fseE FiLE
Post-lestvalue | SEE FILE
Expecled H, M/ A

CouLd NoT PUMP_So T UST REMOVED TURING 1D ACT Ll LE
ALL StUG ., STACTED 1A Up own 6fAUG] 0 |
FLNSHED 1956 6N [Auafoq,

Tasl 08 Tesl 07 Tes 08 Tesl 00 “Test 10
Inilialion methad
Rising/falling head
Pre-tast value
Poul-lesi value

Expeclod H

HiglonklslaiData, i e E‘“%%&“M@&%ﬂw |
Preparad by the Kansas Geological Survey (disiribuled with permission)

2 AN S Pl @Eal  TATR .« cesTEs  THNT T s
<RT e geer. Ao Frimed

R QDTF')

“TAKE VERTT Lodg —To BF e hreie - o
PaTe  Ta 25 FOR TRZRMOJUR cosiits B,

) DB ey Lerl oo PR e EeooPriRidssiere,



Wall Number___ & © D 06
Well Location_(_ | FTL.E CREEKE OAM
Projact_ EAE 0 pMUINE
i

epnrl«d Well Depth from Land Surface [ { B

Measured Depth from TOC (lop of casing)
Casing Diameter and Schedule_ 24" 7 Scffo<r0
Screen Length and Slot Size L7,

LCD-06

Date, Ef AWG (205
Tests Perlormed by:__ pMAA RS STp e-EY
AHEAS bhoUaHTY

Dale of Last Well Development
initial Static Water Leval lrom TOC
Final Slatic Water Level from TOG
TOC from land surface,

Z/ A M_d 7009

_—

Pressure of Pressure Head Units:  pa

Depth to Top of Sergen from Tﬂcﬁwﬂ‘ﬂm‘ Borehola Dlametor._ St
Filter Pack Detalls Annular Seal Dalails
Type Serial Number Purpose and Placement Reading in Air
Transducer 1 | €| Eleaate Mip] (o2 282 St TEsT F- &5 m O-L2om
Transducer #2
Data Logger Type and Serial Number_ S LI N ST
Logging Program;_LEVELOGALEL 2. T Acquisition Rate:_ P*S=

Time Unila: 5

Comments: £ & NAME ¢

o2 3a82 ~

LED-06_ 2000_0O & 06_ , leu

Tesl0d

Tesl 05
Initiation method | Sp¢. ID SLU{G =
Rising/falling head |~ A LLid & RZASLNG FALLAN & _RaSINgG FALLING
@_ Pre-lesl value 1 ﬁ% _ g f‘%g “ 1- 260 g 2-%8%
Pasl-last valug 2-88 LrE g0 71-%°3 'Z g H‘?. R i
Expected Hy & o / ), 2 d
AR A /e BNt s Gy e e & @c .e% A S
SU): MEDIUM  sLus Slg" £ 1-60wa 1Zt43:45
2 ; i 1 T b5
I ] i i 1€+ 55:4%0
1\ 5 |9 61230
f SMALL SLUg &zt x 1-DS e
i Tesl 06 Tesl 07 Test 08 Tasl 09 Test 10
Initlalion methed | (oo SLUA = R
Riginglfalling head | @ L5(N & Ll N E\S (MG
Pre-tesl valua 8T 7.-85 6 -8
| Posl-test value 2-¥EL L 7.~ %{3?—
U =3 7

Ton]  CEe ABOUE

Prepared by lhe Kansas Geological Survey (distributed with parmission)

X HEAD of ST (em )
TR
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T A AR e B

\
Slug Test - Data Acquisition Sheet C_/D

Dale S/AUG [ LOET
Tasts Performed by:_paAR1e  STREEY,
2SS HOUAHTY

Repaoried Well Deplh from Land Surlace Dale of Last Well Development___3 1
Measured Depth from TOC {lop of casing)___/~ Ay initial Stalle Water Level Iromn TOG_ =T, &a) €5 s
Casing Diameter and Schedule = " == fEo=p->  |Final Statio Waler Level from TOC

Screon Length and Stol Size_ = b TOC from land surface,__ /1D

Deplh to Top of Seraen from TOC___&. ( e Horehole Diametor, ot

Fliter Pack Delalis Annular Seal Details

Typa Serial umbaf Purpoge and Placement Reading in Air
Transducer i1 SLINGT w6 | \b2 2382 |S(LUA TEST H.0
Transducer #2

Data Logger Type and Serigl Number_S @ LLRST  LEVELSAOER GLOLD

Logging Program:_LEVEL 8o E@ 22,1 Acqulsition Rate:__ @+ & &

Frassure or Prassure Head Units:  va, Time Units: £€ comed s

|commants: FlLerNAME . 10229F2 V&l _ 2009 _os_65_ . lev

; Test 02 Test 03 Tasl 04 Tesl 05
Initiation method SoLIb Siug SoLih srUg Saih SEi4g | SeLin SLHA S 10 Srug
Risinglfaling head | FaLLimM & RAS G FALLING Pois | K& FACLIW o
A& Pro-tesl valug 4-29¢g.. 4-7287 .. 0-%0%F m Q- 230 v 0.299 o
#|__Postlest value Hr307 wm U-2%6m U279 un
o- ':?‘5‘ [=d Q'lb

eV x -bOm 19:1

T 77y
fl EEET T
i ) [T 22455
: " 17:28:43
Tesl 08 Test 07 Test 08 Tesl 08 Tasl 10
Inilialion method Sovld SLUMA | Selid Stidg SOL|p StHE | SeLtd Btids el D SiMg
Rising/falling head (LI (e CattiNg LIS (P8 EALLIMNS Figinlg
Pre-lasl valus Q-299 o _ U-2.2 U 2980 L-27%m G 198w
Posl-lesl valua 427 1 G 298w L1 b (A wm b 187w
ExpecledHy | O - 3454 L6 1 S AT 3 P g o i
W e =Luz i F:ug: 3
SPALL  SCUL /g1 x0T JE -S40y

SMALL SLUG 172 syl

: SpaALL SLIKG : | E ','ou. rlE '

TLIAG ] 18 *1E 2T

: SR et | Ser an® oveE

Prapared by the Kansas Geologicsl Survey (dislribuled with permisslon)

KRB ABDF TTA Lol ()

‘. Appendix B Page 69 Hydraulic Test Sheets




e et Y AR T e L 1 R e T T

W i

o Date_ &/ A& [
Wall Number. ot Tesls Performed by:_ M AR STREEY,
Well Logation Y ArJGORDA CREEK. CHE\S souba Ty
Project__ FARE MINE

Reported Wall Depth from Lend Surface Date of Lasl Wall Davalopmeant, _ -
Measured Depth from TOC (lop of casing) Initial Stalic Water Level rom TDE_,';'_—'L_L::J_‘.-zmn_
Casing Diameler and Schedule Final Static Water Level from TOG

Screan Lenglh and Slol Size TOCG from land surface
Depth 16 Top of Screan from TOG Rorehole Diamater,
Filler Pack Detalls Annular Seal Details

Type Sarial Number

e : Purpose and Placement
Transdugerin by 6T (e hp_ygr,ﬂ{-@rb

Reading In Alr

Transducer #2
Dala l.ogger Type and Serial Number
Logging Program; Acquigilion Rata:
Prassure or Pressure Head Units: Time Unitg; A
ts:
|°°"‘"“’" ¥ FILENAME. 1023482 — VC\_. 100105 65_ (e

esl T TestO2 12 Tast 03 Tesl 04 esl 06
Iniflation method | SoL 1D StUe | foLis Scua _
Rising/faling head | EALLUN G, | E-ISIMNEG -~
Pro-tesl value G418 F G127 m
| Posl-lest value H-19%wm T BT m
Expecled Hy A 7 by .
1] i T s s e
SMALL SLUA " ¢ -85 vmn 1820 B
AMALL G LLAG 1\ |€:27:87
Test 08 Tesi 07 Tost 08 Tosl 00 Test 10

Iniliation method
Rising/falling head
Pre-lest value
Posl-lesl valua
Expected Hp

R

T

Preparad by the Kansas Geological Survey (distributed with parmisslon)
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R e

aen

SAzllfle

Date AL UST 7009
Tesls Perfoimed by, _MARIC STRREY, CHA&LS
pedaHry

Wall Numbar_ NC 2
Wall Location ANGRENRA CRELE
2 MinlE

Aund [/ 2009

WA

Reporied Well Depth from Land Surlace_2-¢ /.
Measured Dapth from TOC (lop of msing}
Casing Dlameter and Schedule_
Screen Length and Slot Size =5 .5
Deapth to Top of Sereen from TOC 'ﬁi
Filler Pack Detalls__

Date of Last Well Devaiopmeant
Initial Static Water Level from TOG,
Final Static Water Leval from TOC
TOC from land surface

Borehole Dlamater
Annular Seal Delalls

Purpose and Placement
SLUG TEST Gl W

Serial Number
\0z22082

Type
SethIET .0 .

Reading in Alr

|__Transducer i1
Transducer /2
Dala Lopger Type and Serlal Number___Selias]”
Logging Program; CEVELODLGAGER 2. 2.
Pressure or Prassure Head Units; 41
|Cummenw: CILENAME

((MELOGG G LotD
Acquisifion Rale;__ @5 Seconds
Time Unlts:  Secomd <

1023482 VL2 - 200408 - o5, lev

a5l 04

Test 01 Test 02 Tesl 03 Tasl 05
| Inltiation method  |"So C1B'Sclle, | Souip SLUG | SocipSLHA | Solih StHa| Cotib  StUG
Rising/faliing head | FALL 1A & Els (N FALLING PR FAW NG
#|__Pretesivalue 548w 50 b & 4 Ghm S.50Lm 5 UEEm
#| _ Posl-lesl value S-496 m ‘5‘-14I b B v 5-502w S-HEE wa S 500 via
Expecled - o

MED | UM S/ % [-60

SM.ML. Et.ur;

e AU

MED (UM cLUG Flg" g 160 wm b:]7%26
MEDIUM il & Sfe' x 160w 6+ 73.00
MED (UM SLUG e 7 160w 16: 28:76
SMmALL ¢ tlq Sg't X 105 b: 33:5] :
_ Tosl 06 €8l 07 Tes| 08 Tasl 09 “Test 10
Inilialion method |Sptib Seie | Sotid SLida | Collb SLUg
Rising/falling head | r\51H& FALUIN G AT
Pre-tast valua 5. 500m . ™ & -50%m
Posl-tesl valus §-4 ‘?3 S 5 " ;ggm S -4 6m
Expec!ed Hn R : =

"!3" ,HG'S'M -
can ALl SLUAL Sle' 108 m :
SmALL stUa " x 105 m 660500

S S L R T s YY)

Prepared by the Kansas Geolagical Survey (disiributed wilh parmission)
W HEAOD 2BOVE LEMEL LoGsEE. ( mS
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Cross Valley Dam
|WEII 1D Units P05-C1 P08-C11 PDS-C2 P0S-C3 P0S-C3-D P09-C3
Maxxam ID Q12005 P97629 Q21013 Q21014 021015 RG66107
Sampling Date 7/31/2009  7/24/2009 8/4/2009 8/7/2009 8/7/2009 11/4/2009
COC Number F130713 8302437 F130716 F130716 F130716 8305641
Notes Duplicate
Field EC uSfem 2070 2435 246 846 880
Fleld pH pH Units 7.06 6.36 6.98 6.98 7.55
Misc. Inorganics )
Acidity (pH 4.5) mg/L <0.5 <05 <0.5 <0.5 <0.5 <05
Acidity (pH 8.3) me/L 51.4 245 203 41.2 338 16.8
Preparation
Filter and HNO3 Preservation N/A FIELD FIELD FIELD FIELD FIELD FIELD
Misc. Inorganics
Alkalinity (Total as CaCO3) mg/L 410 350 1500 390 390 450
Alkalinlty (PP as CaCO3) mg/L <0.5 <05 <0.5 <0.5 <0.5 <0.5
Bicarbonate (HCO3) me/L 510 430 1900 470 470 550
Carbonate (CO3) me/L =0.5 =0.5 <0.5 <0.5 <0.5 <05
Hydroxide (OH) me/L =0.5 =0.5 =0.5 =0.5 <0.5 <0.5
Anions
Dissolved Sulphate (504) mg/L 1000 1300 28 100 100 94
Dissolved Chloride (Cl) mg_fl. 3.2 3.0 20 2.9 2.8 3.9
Physical Properties
Conductlvity usS/cm 2400 2400 2520 868 B&7 934
pH pH Units 7.7 7.8 7.6 7.7 7.7 7.4
Physical Properties
Total Suspended Solids mg/L 360 33 52 57 15
TDS me/L 520
Misc. Inorganles
Dissolved Hardness (CaCO3) mg_/i. 1470 1390 877 389 380 460
Dissolved Metals by ICPMS5
Dissolved Aluminum (Al) ug/L 11 4 48 <3 <3 2.2
Dissolved Antimony (Sb) ug/L 1.1 18 2.2 0.8 0.9 0.07
Dissolved Arsenic (As) ug/L 7.5 10.1 0.6 2.7 2.8 251
Dissolved Barium (Ba) ug/L 47.2 40.5 508 80 80 172
Dissolved Beryllium (Be) ug/L 0.10 0.10 1.4 =0.1 <0.1 0.08
Dissolved Bismuth (Bi) ug/L <0.03 <0.03 <1 <1 <1 <0.005
Dissolved Boron (B) ug/L <300 <300 75 <50 <50 <50
Dissolved Cadmium (Cd) ug/L 0.07 0.04 0.02 <0.01 <0.01 0.011
Dissolved Chromium {Cr) ug/L <05 <0.5 <1 <1 =1 0.2
Dissolved Cobalt (Co) ug/L 0.23 0.19 <0.5 <0.5 <0.5 0.078
Dissolved Capper (Cu) ug/L 0.4 0.8 <0.2 0.2 0.8 <0.05
Dissolved Iron (Fe) ug/L 9720 10900 3120 2120 2140 2700
Dissolved Lead (Pb) ug/L 0.34 0.09 <0.2 <0.2 =0.2 0.015
Dissalved Lithium (L1) ug/L 159 107 725 58 57 78.0
Dissolved Manganese (Mn) ug/L 12200 12200 167 567 558 324
Dissalved Mercury (Hg) ug/L <0.02 0.03 <0.02
Dissolved Molybdenum (Mo) ug/L 10.9 127 2 2 2 0.98
Dissolved Nickel (Ni) ug/L 2.5 2.2 5 4 4 0.24
Dissolved Selenium (Se) ug/L <0.2 <0.2 01 <0.1 <0.1 <0.04
Dissolved Silicon (5i) ug/L 9360 10000 9020 6180 6230 7530]
Dissolved Silver (Ag) ug/L <0.03 <0.03 0.19 0.04 0,03 0.072
Dissolved Strontium (5r) ug/L 2040 1880 3630 1010 1000 1600
Dissolved Thallium (TI) ug/L 0.01 <0.01 <0.05 <0.05 <0.05 <0.002
Dissolved Tin (5n) ug/L 0.09 <0.05 <5 <5 <5 <0.01
Dissolved Titanium (Ti) ug/L 3 <3 12 <5 9 0.6
Dissolved Uranium (U) ug/L 3.60 3.77 3.0 25 2.6 1.55
Dlssolved Vanadium (V) ug/L <1 <1 =5 <5 <5 <0.2
Dissolved Zinc {Zn) ug/L 24 29.1 8 <5 7 1.2
Dissolved Zirconlum (2r) ug/L 1.2 1.0 59.7 21 2.6 19.3
Dissolved Calcium (Ca) mg/L 433 416 207 96.9 94.5 ile
Dissolved Magnesium (Mg) mg/L 95.3 86.2 87.7 35.8 35.1 415
Dissolved Potassium (K) mg/L 7.28 6.63 10.1 3.00 295 3.32
Dissolved Sodium (Na) mg/L 76.8 52.3 305 423 41.9 457
Dissolved Sulphur (5) mg_fL 443 437 13 41 39 34
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Cross Valley Dam - Airlift Test Samples
well ID Units P09-C33 PO9-C31 P0S9-C32 PO9-C3-DRILL
Maxxam ID
Sampling Date 6/30/2009 6/29/2009 6/29/2009 6/28/2009
COC Number
Notes 165 ft 275-280ft {bedrock) 275-280 duplicate Drillwater source
Field EC us/em
Field pH pH Units
Misc. Inorganics
Acldity (pH 4.5) mg/L
Acidity (pH 8.3) me/L
Preparation ~
Filter and HNO3 Preservation N/A FIELD FIELD FIELD FIELD
Misc. Inorganics
Alkalinity (Total as CaC03) mg/L 330 2000 430 320
Alkalinity (PP as CaCO3) mg/L <0.5 <0.5 =0.5 =0.5
Bicarbonate (HCO3) mg/L 400 2500 520 390
Carbonate (€CO3) mg/L <0.5 <0.5 <0.5 <0.5
Hydroxide (OH) mg/L <0.5 <0.5 =0.5 =0.5
Anions
Dissolved Sulphate ($04) mg/L 320 11 9.6 8OO
Dissolved Chloride (Cl) mg/L 2.9 33 33 1.9
Physical Properties
Conductivity us/em 1200 3100 3200 1800
pH gy pH Units 8.1 749 7.9 7.9
Physical Properties
Total Suspended Sollds mg/L 1300
TDS mg/L B30 2000 2100 1600
Misc. Inorganics ~
Dissolved Hardness (CaCO3) mg/L 579 1660 1570 1060
Dissolved Metals by ICPMS )
Dissalved Aluminum (Al} ug/L 1.2 8.0 18 2
Dissolved Antimony (5b) ug/L 2.86 0.26 0.2 =0.1
Dissolved Arsenic (As) ug/L 2.30 0.47 0.5 i.0
Dissolved Barium (Ba) ug/L 63.5 1240 1200 69,2
Dissolved Beryllium (Be) ug/L <0.01 1.02 1.12 <0.05]
Dissolved Bismuth (Bi) ug/L <0.005 <0.005 <0.03 <0.03
Dissalved Boron (B) ug/L <50 54 <300 <300
Dissolved Cadmium (Cd) ug/L 0.034 0.095 0.15 0.26
Dissolved Chromium (Cr) ug/L =0.1 0.1 <05 =0.5
Dissolved Cobalt (Co) ug/L 137 0.314 0.35 5.66
Dissolved Copper (Cu) ug/L 0.11 0.14 0.3 11
Dissolved Iron (Fe) ug/L 18 8530 7330 1840|
Dissolved Lead {Fb) ug/L 0.288 0.120 0.20 0.07
Dissolved Lithium (Li) ug/L 383 561 686 12
Dissolved Manganese (Mn) ug/L 1650 457 419 14100
Dissolved Mercury (Hg) ug/L
Dissolved Malybdenum (Mo} ug/L 8.55 3.94 37 1.1
Dissolved Nickel {Ni) ug/L 1041 2.69 34 224
Dissolved Selenjum (Se) ug/L D.48 <0.04 <0.2 <0.2
Dissolved Silicon (5i) ug/L 6120 19100 16900 8190
Dissolved Silver (Ag) ug/L 0.016 0.975 0.81 <0.03
Dissolved Strantium (Sr) ug/L 941 10700 10600 785
Dissolved Thallium (T1) ug/L 0.013 0.002 =0.01 0.02
Dissolved Tin (Sn) ug/L <0.01 <0.01 <0.05 <0.05
Dissolved Titanium (Ti) ug/L <0.5 10.3 9 <3
Dissolved Uranlum {U) ug/L 11.1 1.36 1.25 9.47
Dissolved Vanadium (V) ug/L <0.2 <0.2 <1 <1
Dissolved Zinc (2n) ug/L 26 176 200 17.0
Dissolved Zirconium (Zr) ug/L 7.2 381 331 25
Dissolved Calcium (Ca) mg/L 153 418 386 315
Dissolved Magnesium (Mg) mg/L 47.9 149 148 65.8
Dissolved Potassium (K) mg/L 434 9,24 8.54 5.12
Dissalved Sodium (Na) mg/L. 69.8 315 208 327
Dissolved Sulphur (5) mg/L 127 7 8 287
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|Emergenc\e Taillings Area

Well ID Units POS-ETAL PO9-ETAl PO9-ETAZ PD9-ETAZ
Maxxam 1D 045266 R66108 Q45267 R66109
sampling Date B8/23/2009 11/4/2009 8/23/2009 11/4/2009
COC Number F146381 B305641 F146381 8305641
Notes
Field EC usfem 670 >4000
Fleld pH pH Units 7.67 6.40
Misc. Inorganics )
Acidity (pH 4.5) mg/L <0.5 <0.5 <05 <0.5
Acldity (pH 8.3) me/L 1.0 <0.5 569 511
Preparation
Fllter and HNO3 Preservation N/A FIELD FIELD FIELD FIELD
Misc. Inorganics
Alkalinity (Total as CacO3) mg/L 180 210 170 160
Alkalinity (PP as CaC03) mg/L <0.5 <0.5 <0.5 <0.5
Bicarbonate (HCO3) mg/L 220 260 210 190
Carbonate (CO3) me/L <0.5 =0.5 <0.5 <0.5
Hydroxide (OH) mg]L <0.5 <0.5 <05 <05
Anions
Dissolved Sulphate (504) mefL 38 25 4300 4500
Dissolved Chioride (Cl) mgf‘L 1.3 0.8 17 14
Physical Properties
Conductivity uS/fem 415 a47 5200 5150

H pH Units 8.1 8.0 6.7 6.6
Physical Properties
Total Suspended Sollds mg/L 360 270 1300 420
TDS mg/L 270 4900
Misc. Inorganics
Dissolved Hardness (CaCO3) rngfl. 164 222 3530 3550
Dissolved Metals by ICPMS
Dissolved Aluminum (Al) ug/L <3 16 12 16
Dissolved Antimony (5b) ug/L <0.5 0,07 1 0.7
Dissolved Arsenic (As) ug/L 0.4 0.07 46.5 53.9
Dissolved Barium (Ba) ug/L 28 912 9 87
Dissolved Beryllium (Be) ug/L <0.1 <0.01 0.4 0.3
Dissolved Bismuth (Bi) ug/L <1 =0.005 <2 <0.05
Dissolved Boron (B) ug/L =50 <50 =100 <500
Dissolved Cadmium (Cd) ug/L <0.01 <0.005 =0.02 <0.05
Dissolved Chromlum (Cr) ug/L <1 =0.1 <2 <1
Dissolved Cobalt (Co) ug/L <0.5 0.078 212 181
Dissolved Copper (Cu) ug/L 0.2 0.06 1.6 <0.5
Dissolved Iron (Fe) ug/L <5 11 291000 254000
Dissolved Lead (Pb) ug/L 1.9 0.102 2.4 1.16
Dissalved Lithium (Li) ug/L <5 06 81 62
Dissolved Manganese (Mn) ug/L 22 15.8 39200 39500
Dissolved Mercury (Hg) ug/L =0.02 0.08
Dissolved Molybdenum (Mo) ug/L 4 0.36 <2 0.7
Dissolved Nickel (Ni) ug/L 1 0.24 252 184
Dissalved Selenium (Se} ug/L 01 <0.04 0.2 <0.4
Dissolved Silicon (Si) ug/L 9200 9420 11100 11500
Dissolved Silver (Ag) ug/L <0.02 =0.005 0.06 011
Dissolved Strontium (5r) ug/L 417 540 3150 3500
Dissolved Thalliurm (TI) ug/L =0.05 0.005 =0.1 0.08
Dissolved Tin (5n) ug/L <5 0.02 <10 <0.1
Dissolved Titanium (Ti) ug/L <0.5 27 <5
Dissolved Uranium (L) ug/L 0.5 0.145 11.0 7.93
Dissolved Vanadium (V) ug/L =5 <0.2 <10 <2
Dissalved Zinc (Zn) ug/L <5 1.4 94500 70600
Dissalved Zirconium (Zr) ug/L <0.5 0.1 <1 <1
Dissalved Caleium (Ca) mg/L 51.3 70.1 504 551
Dissolved Magnesium (Mg) mg/L 8.69 11.4 551 529
Dissolved Potassium (K) me/L 0.68 0.31 851 8.46
Dissolved Sodium (Na) mg/L 281 17.1 54.0 495
Dissolved Sulphur (S) me/L 17 12 1420 1460 (1)
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5-Wells

Well ID Units END of 515 Pipe P09-5151 P09-5152 P09-5152 P09-5153
Maxxam ID R66101 Q53021 RE66102 Q53020
Sampling Date 8/16/2009 11/3/2009 8/25/2009 11/3/2005 8/26/2009
COC Number 8305640 F116612 8305640 F116612

Notes

Field EC uS/cm - 7670 B660

Field pH pH Units 6.64 6.28

Misc. Inorganics

Acidity (pH 4.5) mg/L 8 <0.5 <0.5

Acidity (pH 8.3) mg/L 2380 337 1140

Preparation

Filter and HNO3 Preservation N/A Lab FIELD FIELD FIELD FIELD
Misc. Inorganics

Alkalinity (Total as CaCO3) me/L 0.5 250 180 170 170
Alkalinity (PP as CaCO3) mg/L 0.5 0.5 <0.5 <0.5 0.5
Bicarbonate (HCO3) mg/L <0.5 310 220 210 210
Carbonate (CO3) me/L =0.5 =0.5 0.5 <0.5 0.5
Hydroxide (OH) meg/L <0.5 <0.5 <0.5 <0.5 <0.5
Anions

Dissolved Sulphate (504) me/L 7400 6800 6900 8700 6000
Dissolved Chloride (CI) mg/L 9.5 6.2 6.3 6.1 6.5
Physical Properties

Conductivity usfem BOGO 7280 7650 8270 7080
pH pH Units 4.3 7.0 7.0 6.8 7.0
Physical Properties

Total Suspended Solids mg/L 150 4000 970 3600 930
TDS mg/L ) 12000 8000 11000

Misc. Inorganics

Dissplved Hardness (CaCO3) me/L 4610 6320 6260 7210 5470
Dissolved Metals by ICPMS

Dissolved Aluminum (Al) ug/L 381 12 33 48 40
Dissolved Antimony (5b) ug/L 0.4 <0.4 <5 <2 <5
Dissolved Arsenic (As) ug/L 1.9 115 2 2 <1
Dissolved Barium (Ba) ug/L 154 59,1 31 33 24
Dissolved Berylllum (Be) ug/L 0.9 <0.2 <1 =1 <1
Dissolved Bismuth (Bi) ug/L <0.1 <0.1 <10 <0.5 <10
Dissolved Boraon (B) ug/L =1000 <1000 <500 <5000 <500
Dissolved Cadmium (Cd) ug/L 140 9.7 89.2 121 89.5
Dissolved Chromium (Cr) ug/L <2 <2 <10 <10 =10
Dissolved Cobalt {Co) ug/L 1640 65.2 110 372 12
Dissolved Copper (Cu) ug/L 113 2 15 12 25
Dissolved Iron (Fe) ug/L 885000 50100 642 3090 =50
Dissolved Lead (Pb) ug/L 0.4 0.2 <2 4.1 <2
Dissolved Lithium (Li) ug/L 179 170 184 222 180
Dissolved Manganese (Mn) ug/L 106000 54400 85000 130000 69300
Dissolved Mercury (Hg) ug/L <0.2 <0.2
Dissolved Molybdenum (Mo) ug/L =1 =1 <10 <5 <10
Dissalved Nickel (Ni) ug/L 1400 703 2310 3080 2230
Dissolved Selenlum (Se) ug/L <0.8 <0.8 <1 <4 =1
Dissalved Silicon (Si) ug/L 11100 11600 10000 13800 10900
Dissalved Silver (Ag) ug/L 0.4 0.1 0.3 0.8 0.2
Dissolved Strontium (5r) ug/L 3840 2280 2140 2530 2020
Dissolved Thallium (TI) ug/L 1.01 =0.04 =0.5 <0.2 <05
Dissalved Tin (Sn) ug/L =0.2 <0.2 =50 <1 <50
Dissolved Titanium (Ti) ug/L <10 <10 <50 <50 <50
Dissolved Uranium (U) ug/L 27 1.50 4 33 6
Dissalved vanadium (V) ug/L <4 <q <50 <20 <50
Dissolved Zinc (Zn) ug/L 662000 150000 396000 586000 357000
Dissolved Zircanlum (Zr) ug/L =2 <2 <5 <10 <5
Dissolved Calcium (Ca) mg/L 467 642 509 560 454
Dissolved Magnesium (Mg) mg/L 837 1140 1210 1410 1050
Dissolved Potassium (K) mg/L 14.1 12.0 14.6 15 14.0
Dissolved Sadium (Na) mg/L 65.9 52.0 58.3 53 45.2
Dissolved Sulphur (5) me/L 2500 2360 2420 2820 2210
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S-Wells

Well ID Units P09-5I53-D  P0S-5I53 PO9-5154 P09-5154 POS-5155 P09-5156
Maxxam ID Q53019 R&6103 Q53018 RG66104 RE66105 RG66106
sampling Date 8/26/2009 11/3/2009 B/26/2009 11/3/2009 11/3/2009 11/3/2008|
COC Number F116612 8305640 F116612 8305640 8305640 8305640
Notes Duplicate

Field EC us/em 7910 7050 5190
Fleld pH pH Units 6.29 6.28 7.35
Misc. Inorganics '

Acidity (pH 4.5) mg/L <0.5 0.5 =0.5 <05
Acidity (pH 8.3) meg/L 780 607 28.7 42.8
Preparation

Filter and HNO3 Preservation N/A FIELD FIELD FIELD FIELD FIELD FIELD
Misc. Inorganics -

Alkalinity (Total as Cac0o3) mg/L 180 180 180 280 300 520
Alkalinity (PP as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 =0.5 <05
Bicarbonate (HCO3) mg/L 210 220 220 340 360 640
Carbonate (CO3) mg/L <0.5 <0.5 <0.5 0.5 <0.5 <0.5
Hydroxide (OH) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5
Anions

Dissolved Sulphate (S04) me/L 6200 7600 6000 6000 4000 3700
Dissolved Chloride (Cl) mg_/l. 6.0 5.9 6.3 6.0 10 85
Physical Properties

Conductivity uS/cm 6930 7600 6600 6490 5150 4910

H pH Units 6.9 7.0 6.9 6.9 8.0 7.7

Physical Properties -

Total Suspended Sollds mg/L 930 330 3200 4900 57000 15000
TDS mifL 9500 8100 5000 4900
Misc. Inorganics

Dissolved Hardness (CaC03) me/L 5550 6210 5150 5460 3820 4010
|Dissolved Metals by ICPM5

Dissolved Aluminum (Al) ug/L 42 26 55 28 11 5
Dissolved Antimony (5h) ug/L <5 =2 <5 2 0.7 05
Dissolved Arsenic (As) ug/L 1 <2 <1 6 7.3 25
Dissolved Barium (Ba) ug/L 23 20 26 17 233 19.3
Dissolved Beryllium (Be) ug/L <1 <1 <1 <0.5 =0.05 <0.05
Dissolved Bismuth (Bi) ug/L <10 <0.5 <10 0.3 <0.03 <0.03
Dissolved Boron (B) ug/L <500 <5000 <500 <3000 <300 <300
Dissolved Cadmium (Cd) ug/L 89.8 109 722 61.2 0.47 4.83
Dissolved Chromium (Cr) ug/L =10 <10 =10 <5 0.5 =0.5
Dissolved Cobait (Co) ugfL 13 39.5 8 95 98.9 32.3
Dissolved Copper (Cu) ug/L 26 20 25 14 1.1 2.7
Dissolved Iron (Fe) ug/L 82 337 244 56 1350 38
Dissolved Lead (Pb) ug/L <2 1.9 2 10 0.28 1.24
Dissolved Lithium (Li) ug/L 173 183 157 130 71 a0
Dissolved Manganese (Mn) ug/L 70500 112000 58100 74100 43800 28000
Dissolved Mercury (Hg) ug/L <0.2 <0.2

Dissolved Molybdenum (Mo) ug/L <10 <5 <10 <3 4.0 2.0
Dissolved Nickel (Ni) ug/L 2230 2910 2080 1870 162 279
Dissolved Selenium (Se) ug/L <1 <4 <1 <2 0.2 0.2
Dissolved Silicon (51) ug/L 11100 12900 11900 14100 12500 11700
Dissolved Silver (Ag) ug/L 0.3 <0.5 0.3 <0.3 0.03 0.03
Dissolved Strantium (5r) ug/L 2000 2130 2130 2150 2290 1980
Dissolved Thallium (T1} ug/L <0.5 <0.2 <0.5 <0.1 0.05 0.02
Dissolved Tin (Sn) ug/L <50 <1 <50 <0.5 0.22 0.20
Dissolved Titanium (Ti) ug/L <50 <50 <50 <30 <3 =3
Dissolved Uranium (U) ug/L 6 6.4 4 7.2 216 12.9|
Dissolved Vanadium (V) ug/L =50 <20 <50 <10 2 1
Dissolved Zine (Zn) ug/L 362000 530000 307000 285000 7390 14200
Dissolved Zirconium (2r) ug/L <5 <10 <5 <5 0.8 =05
Dissolved Calcium (Ca) mg/L 457 485 462 505 507 559
Dissolved Magnasium (Mg) mg/L 1070 1220 971 1020 621 635
Dissolved Potassium (K) mg/L 138 13 12.7 11.7 9.38 10.7
Dissolved Sodium (Na) mg/L 46.4 43 63.2 37.9 135 443
Dissolved Sulphur (5) myL 2120 2470 2020 2170 1420 1370
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- !Grum Slot

IWE“ 1D Units |rog-Gsia P09-GS1A P053-G51B P03-G51B P09-G518B P09-G5-5W
Maxxam ID Q12014 R66110 Q12015 Q53016 Re6111 Q53017
Sampling Date 8/2/2009 11/4/2008  8/1/2009 8/27/2008 11/4/2009 8/27/2009|
COC Number |F130715 8305641 F130715 F116612 8305641 F116612

Notes

Field EC uS/cm 1168 1661 1164 1263

Fleld pH pH Units 7.20 7.72 6.89 7.24
|Misc. Inorganics

Acidity (pH 4.5) mg/L <0.5 <0.5 <0.5 <0.5

Acldity (pH 8.3) mg/L o 13.9 5.6 221 7.4

Preparation
|Filter and HNO3 Preservation N/A FIELD FIELD FIELD FIELD FIELD FIELD
Misc. Inorganics

Alkalinity (Total as CaC03) mg/L 190 230 230 230 180 79
Alkalinity (PP as CaCO3) mg/L <0.5 <05 <05 <0.5 <05 <05
Blcarbonate (HCO3) mg/L 230 280 290 280 220 96
Carbonate (CO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <05
Hydroxide (OH) me/L <0.5 <0.5 <0.5 <0.5 <05 <05
Anions

Dissolved Sulphate (S04) mg/L 450 640 410 440 460 310
Dissolved Chloride (CI) mg/L 3.7 1.4 0.7 0.6 11 <0.5
Physical Properties

Conductivity us/cm 1200 1500 1200 1140 1200 738
pH pH Units 8.0 7.6 7.9 7.6 7.7 7.9]
Physical Properties z -

Total Suspended Solids mg/L 240 190 110 13 27 5
TDS mg._/L - 1200 980

Misc. Inorganics

Dissolved Hardness (CaC03) myL 584 980 621 660 701 351
Dissolved Metals by ICPMS

Dissolved Aluminum (Al) ug/L =3 48 <3 4 1.6 12
Dissolved Antimony (Sb) ug/L 27 0.66 21.3 19.2 14.7 0.8
Dissolved Arsenic (As) ug/L 546 712 158 148 63.9 1.0
Dissolved Barium (Ba) ug/L 72 62.6 21 18 12.6 41
Dissolved Beryllium (Be) ug/L <0.1 0.01 <0.1 <0.1 <0.01 <01
Dissolved Bismuth (Bi) ug/L <1 <0.005 <1 <1 <0.005 <1
Dissolved Boron (B) ug/L <50 <50 =50 <50 <50 <50
Dissolved Cadmium (Cd) ug/L 0,05 0.025 0.26 0.35 1.24 0.02
Dissolved Chramium (Cr) ug/L <1 0.1 <1 <1 0.1 <1
Dissolved Cobalt (Co) ug/L 7 452 40.1 53.1 50.8 =0.5
Dissolved Copper (Cu) ug/L 0.5 <0.05 0.4 0.3 0.29 14
Dissolved Iron (Fe) ug/L 996 1540 2230 1570 623 8
Dissolved Lead (Ph) ug/L 0.2 0.056 0.6 4.8 16.4 0.3
Dissolved Lithium (LI) ug/L 9 10.0 9 131 7.7 <5
Dissolved Manganese (Mn) ug/L 265 B74 1380 1480 1420 4
Dissolved Mercury (HE) ug/L <0.02 <0.02 <0.02 <0.02
Dissolved Molybdenum (Mo) ug/L 5 432 5 3 2.65 2
Dissolved Nickel {Ni) ug/L 8 8.83 141 162 145 2
Dissolved Selenium (5e) ug/L =0.1 0.07 <0.1 =0.1 <0.04 05
Dissolved Silicon (Si) ug/L 6030 7290 2000 1900 1990 324
Dissolved Silver (Ag) ug/L <0.02 =0.005 =0.02 <0.02 <0.005 =0.02
Dissolved Strontium (Sr) ug/L 1430 2010 589 594 669 358
Dissolved Thallium (Ti) ug/L <0.05 0,051 0.65 2,68 3.82 <0.05
Dissolved Tin (Sn) ug/L <5 0.09 <5 <5 <0.01 <5
Dissolved Titanium (Ti) ug/L 8 <0.5 6 <5 =0.5 <5
Dissolved Uranium (U) ug/L 38 4,12 15.8 14.4 15.9 141
Dissolved Vanadium (V) ug/L <5 =0.2 <5 <5 =0.2 <5
Dissolved Zinc (Zn) ug/L 56 525 4380 4710 4150 10
Dissolved Zirconium (Zr) ug/L =0.5 0.2 <0.5 <0.5 <0.1 =0.5
Dissolved Calcium (Ca) mg/L 149 250 155 163 176 20.0
Dissolved Magnesium (Mg) mg/L 51.7 B6.6 56.6 61.8 63.6 40.4
Dissolved Potassium (K) mg/L 2.15 269 3.77 4.11 357 259
Dissolved Sodium (Na) mg/L 345 229 11.6 11.4 15.1 9.78
| Dissaived Sulphur (S) mg/L 175 285 165 179 208 116
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Little Creek Dam
well ID Unlts PO9-LCD1 P09-LCD1 PO9-LCD2 PO3-LCD2 P09-LCD3
Maxxam 1D Q12006 R66114 Q12007 R&66115 Q12008
Sampling Date 8/3/2009 11/4/2009 8/2/2009 11/4/2009 8/3/2009
COC Number F130713 8305641 F130713 8305641 F130713
Notes )
Field EC usfem | 775 850 857 840 750
Field pH pH Units 7.24 7.53 7.13 7.45 7.23
Misc. Inorganics
Acldity (pH 4.5) mg/L <0.5 <0.5 <0.5 0.5 <0.5
Acidity (pH 8.3) mg/L 11.0 46 16.6 27 15.5
Preparation
Filter and HNQ3 Preservation N/A FIELD FIELD FIELD FIELD FIELD
Misc. Inorganics
Alkalinity (Total as CaCO3) mg/L 280 280 280 280 290
Alkalinity (PP as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5
Bicarbonate (HCO3) mg/L 340 340 340 340 360
Carbonate (CO3) mg/L <0.5 <0.5 <05 <0.5 <0.5
Hydroxide (OH) mg/L <0.5 <0.5 <0.5 <0.5 <0.5
Anions
Dissolved Sulphate (504) mg/L 160 170 130 160 140
Dissolved Chloride (Cl) mg_fL 0.8 0.9 0.5 1.0 0.8
Physical Properties '
Conductivity us/em 800 825 870 826 790
pH pH Units 8.0 7.8 8.2 7.7 8.2
Physlcal Properties -
Total Suspended Solids mg/L 1800 290 1800 13000 190
TDS m&,’L 520 540
Misc. Inorganics
Dissolved Hardness (CaCO3) mg/L 420 444 491 454 462
Dlssolved Metals by ICPMS - -
Dissolved Aluminum (Al) ug/L 2.0 0.8 3.2 4.1 5.1
Dissolved Antimony (Sh) ug/L 0.08 0.14 0.08 0.27 0.14
Dissolved Arsenic (As) ug/L 70.1 61.1 94.9 63.9 50.6
Dissolved Barium (Ba) ug/L 381 333 36.7 37.0 40.3
Dissolved Beryllium (Be) ug/L <0.01 =0.01 =0,01 <0.01 <0.01
Dissolved Bismuth (BI) ug/L <0.005 <0.005 <0.005 <0.005 0.006
Dissolved Boron (B) ug/L <50 <50 <50 <50 <50
Dissolved Cadmium (Cd) ug/L 0.034 0.059 0.062 0.084 0.123
Dissolved Chromium (Cr) ug/L <0.1 <0.1 <0.1 <0.1 <0.1
Dissolved Cobalt (Co) ug/L 0.620 0.405 161 139 1.79
Dissolved Copper (Cu) ug/L 0.07 <0.05 0.16 0.19 0.34
Dissolved Iron (Fe) ug/L 2220 952 1780 62 1280
Dissolved Lead (Pb) ug/L 5.56 0.349 11.3 7.38 6.43
Dissolved Lithium (L1) ug/L 9.6 10.4 111 10.89 8.2
Dissolved Manganese (Mn) ug/L 478 513 416 426 554
Dissolved Mercury (Hg) ug/L
Dissolved Maolybdenum (Mo) ug/L 6.23 6.13 242 3.16 295
Dissolved Nickel (Ni) ug/L 0.99 0.75 2.95 2,58 3.48
Dissolved Selenium (Se) ug/L <0.04 <0.04 =0.04 <0.04 <0.04
Dissolved Silicon (Si) ug/L 6480 7550 7020 7210 6450
Dissolved Silver (Ag) ug/L <0.005 <0.005 =0.005 =0.005 <0.005
Dissolved Strontium (Sr) ug/L 677 712 208 749 736
Dissolved Thallium (T1) ug/L 0.016 0.013 0.025 0.029 0.041
Dissolved Tin (Sn) ugfL 0.01 <0.01 0.01 =0.01 0.01
Dissolved Titanium (Ti) ug/L <0.5 =0.5 =0.5 =05 =0.5
Dissolved Uranlum (U) ug/L 6.06 6.73 7.07 7.72 8.77
Dissolved Vanadium (V) ug/L <0.2 <0.2 <0.2 <0.2 <0.2
Dissolved Zinc {Zn) ug/L 3.8 3.9 11.5 B.8 5.0
Dissolved Zirconium (Zr) ug/L 0.1 <01 <0.1 <0.1 =0.1
Dissolved Calcium (Ca) mg/L 116 124 137 127 127
Dissolved Magnesium (Mg) mg/L 315 329 36.1 333 34.9
Dissolved Potassium (K) mg/L 275 296 3.09 3.10 2.86
Dissolved Sodium (Na) mg/L 216 19.3 10.1 11.4 8.72
Dissolved Sulphur (5) me/L 64 73 79 70 60
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Little Creek Dam
Well 1D Units PDS-LCD3 POS-LCD4 P09-LCD6 P03-LCD6
Maxxam ID REG116 RE6117 Q12009 RE6118
sampling Date 11/4/2009 11/a/2009 B/2/2009 11/4/2009
COC Number 8305641 8305641 F130713 8305641
Notes
Field EC uS/fem 1020 1774 783 1010
Field pH pH Units 7.36 7.37 7.16 7.60
Misc. Inorganics
Acidity (pH 4.5) mg/L <0.5 <0.5 <0.5 <0.5
Acldity (pH 8.3) mg/L 10.4 1.3 15.6 4.9
Preparation
Filter and HNO3 Preservation N/A FIELD FIELD FIELD FIELD
Misc. Inorganics
Alkalinity (Total as CaCO3) mg/L 280 330 300 280
Alkalinity (PP as CaC03) mg/L <0.5 <0.5 <05 <0.5
Bicarbonate (HCO3) mg/L 340 410 360 350
Carbonate (CO3) mg/L <0.5 <0.5 =0.5 =0.5
Hydroxide (OH) mg/L <0.5 <0.5 <0.5 <0.5
Anions B B B -
Dissolved Sulphate (504) mg/L 160 270 130 150
Dissolved Chloride (C1) mg/L 13 3.8 1.0 1.3
Physical Properties
Conductivity us/em 788 1210 800 806
pH pH Units 7.7 7.8 8.1 7.7
Physical Properties
Total Suspended Solids mg/L 8500 1100 220 3500
TDS mg/L 530 820 510
Misc. Inorganics
Dissolved Hardness (CaC03) mg/L 462 450 458 451
Dissolved Metals by ICPMS
Dissolved Aluminum (Al) ug/L 3.6 5.4 1.5 0.9
Dissolved Antimony (Sb) ug/L 0.42 1.50 0.02 0.08
Dissolved Arsenic (As) ug/L 489 632 102 45.2
Dissolved Barium (Ba) ug/L 42,6 132 51.7 443
Dissalved Berylllum (Be) ug/L =0.01 <0.01 <0.01 <0.01
Dissolved Bismuth (BI) ug/L <0.005 <0.005 0.009 <0.005
Dissolved Boron (B) ug/L <50 <50 <50 <50
Dissolved Cadmium (Cd) ug/L 0.213 0.034 0.056 0.066
Dissolved Chromium (Cr) ug/L <0.1 0.1 =0.1 =0.1
Dissolved Cobalt (Co) ug/L 232 2.47 3.49 1.56
Dissolved Copper (Cu) ug/L 0.12 0.34 0.15 0.39
Dissolved Iron (Fe) ug/L 9 25 4830 43
Dissolved Lead (Pb) ug/L 7.90 1.61 1.03 0.320
Dissolved Lithlum (LI) ug/L 96 5.1 86 84
Dissolved Manganese (Mn) ug/L 554 1240 868 591
Dissolved Mercury (Hg) ug/L
Dissolved Molybdenum (Mo) ug/L 5.33 12.4 1.55 2.04
Dissolved Nickel (Ni) ug/L 8.97 9.13 1.50 1.46
Dissolved Selenium (Se) ug/L 0.06 0.329 <0.04 <0.04
Dissolved Silicon (5i) ug/L 7760 5070 7260 7810
Dissolved Silver (Ag) ug/L <0.005 <0.005 <0.005 <0.005
Dissolved Strontium (5r) ug/L 789 630 633 646
Dissolved Thallium (T1) ug/L 0.061 0.014 0.014 0.010
Dissclved Tin {Sn) ug/L 0.03 0.16 0.01 0.03
Dissolved Titanium (Ti) ug/L <0.5 <0.5 0.6 <0.5
Dissolved Uranium (U} ug/L 11.8 852 2.21 234
Dissolved Vanadium (V) ug/L <0.2 0.7 <0.2 <0.2
Dissolved Zinc (Zn) ug/L 23 3.8 14.9 11.1
Dissolved Zirconium (Zr) ug/L <0.1 0.6 =0.1 <0.1
Dissolved Calcium (Ca) mg/L 129 127 129 125
Dissolved Magnesium (Mg) mg/L 339 32.2 331 33.8
Dissolved Potassium (K) mg/L 2.80 279 2.14 2.79
Dissolved Sodium (Na) mg/L 853 114 6.07 6,61
Dissolved Sulphur (5) mﬁ/L 66 132 57 64
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Vangorda Creek

Well ID Units PO9-VC1 P0OS-VC1 POS-VC2 P0O9-VC2-Airlift PO9-VC2
Maxxam D 012013 RE6112 012010 RE6113
sampling Date 8/1/2009 11/4/2009  8/1/2009 7/16/2009 11/4/2009
COC Number F130715 8305641 F130713 8305641
Notes
Field EC uS/em 450 390 337 429
Field pH pH Uniis 7.85 7.90 7.18 7.67
Misc. Inorganics
Acidity (pH 4.5) me/L <05 <0.5 <0.5 <0.5 <05
Acldity (pH 8.3) me/L 0.6 =0.5 3.8 0.7 2.9
Praparation
Filter and HNO3 Preservation N/A FIELD FIELD FIELD FIELD FIELD
Misc. Inorganics
Alkalinity (Total as CaCc03) mg/L 140 140 160 150 170
Alkalinity (PP as CaCO3) mg/L <0.5 <0.5 =0.5 =05 =0.5
Bicarbonate (HCO3) mg/L 170 170 190 180 200
Carbonate (CO3) mg/L <05 <0.5 <0.5 <0.5 <0.5
Hydroxide (OH) mE/L <0.5 =0.5 =0.5 <0.5 =0.5
Anions
Dissolved Sulphate (S04) mg/L 83 59 28 44 24
Dissalved Chloride (CI) myl. <0.5 0.6 =0.5 0.7 =0.5
Physical Properties
Conductivity uS/cm 450 404 350 370 384

H pH Units 8.2 8.0 8.2 8.2 7.8
Physical Properties
Total Suspended Solids mg/L 580 270 620 13
TDS mg/L 220 230 210
Misc. Inorganics
Dissolved Hardness (CaCO3) mg_fi. 169 176 188 174 201
Dissolved Metals by ICPMS
Dissolved Aluminum (Al) ug/L ] 14.8 39 35 11
Dissolved Antimany (Sb) ug/L <0.5 0,39 2.05 34,2 0.67
Dissolved Arsenic (As) ug/L 6.8 6.45 95.3 6.19 103
Dissolved Barium (Ba) ug/L 1B 17.7 61.4 B4.2 48.4
Dissolved Beryllium (Be) ug/L <0.1 <0.01 <0,01 <0.01 <0.01
Dissolved Bismuth (Bi) ug/L <1 <0.005 <0.005 <0.005 <0.005
Dissolved Boron (B) ug/L <50 <50 <50 <50 <50
Dissolved Cadmium (Cd) ug/L =0.01 0.007 0.006 0.023 0.008
Dissolved Chromium (Cr) ug/L =1 =0.1 <0.1 =0.1 =0.1
Dissolved Cobalt (Co) ug/L <0.5 0.047 0.857 0.110 0.481
Dissolved Copper (Cu) ug/L 3.4 0.14 0.08 1.28 <0.05
Dissolved Iron (Fe) ug/L 23 25 674 8 787
Dissolved Lead (Pb) ug/L =0.2 0.282 0.378 228 0.264
Dissolved Lithium (Li) ug/L 6 53 5.1 8.1 6.3
Dissolved Manganese (Mn) ug/L 19 21.1 114 320 98.4
Dissolved Mercury (Hg) ug/L <0.02
Dissolved Molybdenum (Mo) ug/L 2 0.74 11.5 51.4 9.46
Dissolved Nickel (Ni) ug/L <1 0.26 0.94 0.34 0.44
Dissolved Selenium (Se) ug/L <0.1 =0.04 <0.04 0.06 <0.04
Dissolved Sllicon (Si) ug/L 6230 5720 6340 2370 7220
Dissolved Silver (Ag) ug/L <0.02 <0.005 <0.005 <0.005 <0.005
Dissalved Strontium (Sr) ug/L 675 687 674 723 794
Dissolved Thallium (T1) ug/L <0.05 0.015 0.008 0.014 0.007
Dissolved Tin (Sn) ug/L <5 0.02 0.03 <0.01 <0.01
Dissolved Titanlum {TI} ug/L <5 <0.5 0.5 <0.5 =0.5
Dissolved Uranium (U) ug/L 79 6.66 5.56 87.8 5.00
Dissolved Vanadium (V) ug/L <5 =0.2 =0.2 0.2 =0.2
Dissolved Zinc (Zn) ug/L 9 3.1 315 15.9 55.1
Dissolved Zirconium (Zr) ug/L <05 =01 <0.1 <0.1 =0.1
Dissolved Calcium (Ca) mg/L 515 53.2 58.1 52.0 62.4
Dissolved Magnesium (Mg) mg/L 9.72 10.5 10.4 10.7 11.0
Dissolved Potassium (K) mg/L 113 1.06 1.19 2.06 1.16
Dissolved Sedium (Na) mg/L 24.7 17.7 5.43 8.07 5.24
Dissolved Sulphur (5) mEIL 24 25 12 15 13
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_|upper NFRC
Wall ID Units POS-UNL POS-UN2 POS-LUN3
Maxxam ID Q45268 045269 Q45270
Sampling Date 8/23/2009 8/23/2009 8/23/2009
COC Number F146381 F146381 F146381

Notes

Field EC uS/cm

Field pH pH Units

Misc. Inorganics

Acidity (pH 4.5) mg/L =0.5 <0.5 <05
Acidity (pH 8.3) me/L 6.8 6.9 12.5
Preparation

Filter and HNO3 Preservation N/A FIELD FIELD FIELD
Misc. Inorganics

Alkalinity (Total as CaCc03) mg/L 120 210 110
Alkalinity (PP as CaCO3) me/L <05 <05 =05
Blcarbonate (HCO3) mg/L 140 250 130
Carbonate (CO3) mg/L <05 =0.5 <0.5
Hydroxide (OH) rng/l, <0.5 <0.5 <05
Anlons

Dissolved Sulphate (504) mg/L 87 i6 8.2
Dissolved Chloride (Cl) mE/L =05 <0.5 0.6
Physical Properties

Conductivity uS/em 233 415 215
pH pH Unlts 7.8 7.8 7.5
Physical Properties

Total Suspended Solids mg/L 590 550 270
105 mg/L

Misc. Inorganics

Dissolved Hardness (CaCO3) mg/L 114 218 98.9
Dissolved Metals by ICPMS

Dissolved Aluminum (Al) ug/L 16 2 22
Dissolved Antimony (Sb) ug/L <0.5 <0.5 <05
Dissolved Arsenic (As) ug/L 1.0 1.7 0.8
Dissolved Barium (Ba) ug/L 74 147 46
Dissolved Beryllium (Be) ug/L =0,1 =0,1 <0.1
Dissolved Bismuth (Bl) ug/L <1 <1 <1
Dissolved Boron (B) ug/L <50 =50 <50
Dissolved Cadmium (Cd) ug/L 0.02 011 0.15
Dissolved Chromium (Cr) ug/L <1 <1 <1
Dissolved Cobalt {Co) ug/L <0.5 0.6 0.8
Dissolved Copper (Cu) ug/L 3.2 3.2 2.6
Dissolved Iron (Fe) ug/L 19 102 57
Dissolved Lead (Pb) ug/L 0.2 <0.2 1.1
Dissolved Lithium (LI) ug/L 11 17 10
Dissolved Manganese (Mn) ug/L 3 75 50
Dissolved Mercury (Hg) ug/L =0.02 =0,02 <0,02
Dissolved Molybdenum (Mo) ug/L 13 80 110
Dissolved Nickel (Ni) ug/L 1 4 3
Dissolved Selenium (Se) ug/L 1.3 25 1.0
Dissolved Silicon (5i) ug/L 6580 6050 5950
Dissolved Silver (Ag) ug/L <0.02 <0,02 <0.02
Dissolved Strontium (5r) ug/L 165 313 134
Dissolved Thallium (TI} ug/L <0.05 <0.05 <0.05
Dissolved Tin (Sn) ug/L <5 <5 <5
Dissolved Titanium (Ti) ug/L <5 <5 <5
Dissolved Uranium (U) ug/L 2.7 14.3 2.3
Dissolved Vanadium (V) ug/L <5 <5 <5
Dissolved Zinc (Zn) ug/L <5 31 i1
Dissolved Zirconium (2r) ug/L <0.5 0.5 <05
Dissolved Calcium (Ca) meg/L 33.8 62.0 305
Dissolved Magnesium (Mg) mg/L 7.27 15.3 5.55
Dissolved Potassium (K) mg/L 1.40 2.66 1.72
Dissolved Sodium (Na) mg/L 2.84 4.84 6.21
Dissolved Sulphur (5) mEﬂ. 4 8 5
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MaxXam ___

Attention: Roy Morrell

“"\""V.I'IIﬂxf.l’llﬂﬂllﬂl)‘flﬂ‘&.i‘ol“

Your Project #: SRK WATER SAMPLES FOR DAN MACK
Your C.0.C. # 08301959

DENISON ENVIRONMENTAL SERVICES

ONTARIO

8 Kllborn Way

ELLIOT LAKE, ON
CANADA P5A 2T1

MAXXAM JOB #: A934274
Recelved: 2009/07/06, 14:30

Sample Matrix; Water
# Samples Recelved: 4

Analysaes

Report Date: 2009/07/10

CERTIFICATE OF ANALYSIS

Date

Analyzed Laboratory Method Analytical Method

Alkalinity - Water

Conductance - water

pH Water

Date
Quantity Extractad
4 2009/07/07
Chioride by Automated Colourimatry 4 NIA
4 N/A
Hardness (calculated as CaCO3) 4 NIA
Na, K, Ca, Mg, S by CRC ICPMS (diss.) 4 NIA
Elements by ICPMS Low Level (dissolved) @ 4 NIA
Filter and HNO3 Preserve for Metals 4 N/IA
4 N/A
Sulphate by Automated Colourimetry 4 NIA
Total Dissolvad Solids (Filt. Residue) 4 N/A
1 N/A

Tolal Suspended Solids

* Results relate only to the items tested.

(1) SCC/CAEAL

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

ASHLEY NIVISON, BBY Customer Service
Email: ashley.nivison@maxxamanalylics.com
Phoned (604) 444-4808

bbb L bbb bttt e e e e

Maxxam has procedures in place to guard against improper use of the eleclronic signature and have the required "signatories”, as per section
5.10.2 of ISO/IEC 170256:2005(E), signing the reports. SCC and CALA have approved this reporting process and electronic report format.

Total cover pages: 1

2009/07/08 BRN SOP-00264 R4.0
2009/07/08 BRN-SOP 00234 R3.0
2009/07/08 BRN SOP-00264 R2.0
2008/07/10

2008/07/09 BRN SOP-00206 R7.0
2009/07/09 BRN SOP-00206 R7.0
2009/07/07 BERN WI-00006 R1.0
2009/07/08 BRN SOP-00264 R4.0
2009/07/08 BRN-SOF 00243 R1.0
2009/07/09 BRN SOP 00276 R4.0
2009/07/08 BRN SOP-00277 R5.0

Maxxam Analytics Inlemational Corparation ofa Maxzam Analylica Burnaby; 8577 Cemmares Courl VEA 4N5 Telephone(504) 444-4808 Fax(604) 4444511
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Based on SM23208
Based on EPA 325.2
Based on SM-2510B

Based on EPA 200.8
Based on EPA 200.8
Based on EPA 200.2
Based on SM-4500H+B
Based on EPA 3754
SM 2540C

Based on SM-2540 D
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DENISON ENVIRONMENTAL SERVICES
Maxxam Job #: A934274 Client Project # SRK WATER SAMPLES FOR DAN MACK
Report Date: 2008/07/10

Sampler Initials: DM
RESULTS OF CHEMICAL ANALYSES OF WATER

Maxxam 1D P65143 PB5144 PB5145 "~ PB5146

Sampling Date 2002/06/28 | 2009/06/29 2009/06/30 | 2009/06/29

(- Units P03-C31 P03-C32 | RDL P08-C33__|POS-C3-DRILL RDL Batch
Preparation

Filter and HNO3 Preservation | N/A& | FIELD | FELD | NA | FIELD | FIELD | wis | ONSITE
Misc. Inorganics

Alkalinity {Total as CaC03) magfL 2000 430 0.5 330 320 0.5 3257830
Alkalinity (PP as CaC03) magiL <0.5 <(0.5 0.5 <0.5 <0.5 0.5 3257830
Bicarbonate (HCC3) mag/L 2500 520 0.5 400 380 0.5 3257830
Carbanate (CO3) magfL <0.5 <(.5 0.5 <0.5 <(.5 0.5 3257830
Hydroxide (OH) mg/L <(.5 <0.5 0.5 <0.5 <0.5 0.5 3257830
Anions

Dissolved Sulphate (SO4) magfL 11 9.5 0.5 320 800 5 3262442
Dissolved Chloride (CI) maiL 33 33 0.5 29 1.9 0.5 3262357
Physical Properties

Conductivity uSicm 3100 3200 1 1200 1800 1 3257828
pH pH Units 7.9 7.9 8.1 7.9 3257650
Physical Properties

Total Suspended Solids mgfl 1300 1 3255521
Total Dissclved Solids mg/L 2000 2100 10 830 1600 10 3260374

NiA = Mot Applicable
RDL = Reporiable Detection Limit
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Maxxam Job # AS34274
Report Date: 2008/07/10

Prriverr By sermvice and Scofernnce

LOW LEVEL DISSOLVED METALS - WATER (WATER)

YRR IIAXXamanalpdrics.com

DENISON ENVIRONMENTAL SERVICES
Client Project # SRK WATER SAMPLES FOR DAN MACK

Sampier Initials: DM

Maxxam D PE5143 PES144 PBE5145 P&5146

Sampling Date 2003/06/29 2009/06/29 | 200906730 | 2009/06/29

| [ Units | Pos-c31 [ ROL [ Pog-c3z | ROL | Pog-c33 | RDL |POS-C3-DRILL | RDL_[OC Batch
Misc. Inorganics

Dissolved Hardness (CaC03) | mg/l | 860 | 05 | 1570 | 05 | 579 | 05 | 1060 | 0.5 [ 3255445
Dissolved Metals by ICPMS

Dissolved Aluminum (Al) ugll 8.0 0.2 18 1 1.2 0.2 2 1 3260584
Disselved Antimony (Sb} ugil 0.26 0.02 0.2 0.1 2.86 0.02 <0.1 0.1 | 3260584
Dissolved Arsenic (As) uall 0.47 0.02 0.5 0.1 2.30 0.02 1.0 0.1 3260584
Dissolved Barium (Ba) ugfl 1240 0.02 1200 0.1 63.5 0.02 69.2 0.1 3260584
Dissolved Beryllium (Be) ugil 1.02 0.01 1.12 0.05 <0.01 0.01 <0.05 0.05 | 3260584
Dissolved Bismuth {B1) ugil <0.005 0.005 <0.03 0.03 <0.005 0.005 <0.03 0.03 [ 3260584
Dissolved Boron {B) ugil 54 50 <300 300 <50 50 <300 300 | 3250584
Dissolved Cadmium (Cd) ugfl 0.095 0.005 0.15 0.03 0.034 0.005 0.26 0.03 | 3260584
Dissolved Chromium (Cr) ugll <0.1 0.1 <0.5 0.5 <01 0.1 <0.5 0.5 3260584
Dissolved Caobalt {Co) ugil 0.314 0.005 0.35 0.03 1.37 0.005 5.66 0.03 | 3260584
Dissolved Copper {Cu) ugil 0.14 0.05 0.8 0.3 0.11 0.05 1.1 0.3 3260584
Dissolved Iron (Fe) ugil 8530 1 7330 5 18 1 1840 5 3260584
Dissolved Lead (Pb) ugil 0.120 0.005 0.20 0.03 0.288 0.005 0.07 0.03 [ 3260584
Dissolved Lithium (Li} uall 561 0.5 686 3 38.3 0.5 12 3 3260584
Dissolved Manganese {Mnj) ugll 457 0.05 419 0.3 1650 0.05 14100 0.3 3260584
Dissolved Molybdenum (Mo} ugil 3.94 0.05 3.7 0.3 8.55 0.05 1.1 0.3 3260584
Dissolved Mickel (Mi) ugll 2.68 0.02 34 0.1 10.1 0.02 224 0.1 3260584
Dissolved Selenium {Se) ugil <0.04 0.04 <0.2 0.2 0.48 0.04 <0.2 0.2 3260584
Dissolved Silicon {Si) ugil 19100 100 16900 500 6120 100 8180 500 3260584
Dissolved Silver (A) ugll 0.975 0.005 0.81 0.03 0.016 0.005 <0.03 0.03 | 3260584
Disselved Strontium (Sr) ugfl 10700 0.05 10600 0.3 941 0.05 785 0.3 3260584
Dissolved Thallium {TT) ugll 0.002 0.002 <0.01 0.01 0.013 0.002 0.02 0.01 3260584
Dissolved Tin (Sn) ugil <{0.01 0.01 <0.05 0.05 <0.01 0.01 <0.05 0.05 | 3260584
Dissolved Titanium (Ti) ugfl 10.3 0.5 9 3 <0.5 0.5 <3 3 3260584
Dissolwed Uranium (LI} ugfl 1.36 0.002 1.256 0.01 11.1 0.002 9.47 0.01 3260584
Dissolved Vanadium (W) ugil <(.2 0.2 <1 1 <0.2 0.2 <1 1 3260584
Dissolved Zinc (Zn) ugfl 176 0.1 200 0.5 2.6 0.1 17.0 0.5 3260584
Dissolved Zirconism (Zr) ugfL 381 0.1 331 0.5 7.2 0.1 2.5 0.5 3260584
Dissolved Calcium {Ca) | mall 418 0.05 386 0.05 153 0.05 315 0.05 | 3262230
Dissolved Magnesium (Ma) mafL 148 0.05 146 0.05 47.9 0.05 65.8 0.05 | 3262230
Dissolved Potassium (K) mafl 9.24 0.05 8.54 0.08 4.34 0.05 512 0.05 | 3262230
Dissolved Sodium (Ma) mafL 315 0.05 298 0.05 69.8 0.05 3.7 0.05 | 3262230
Dissolved Sulphur (S} magfl T 3 8 3 127 3 287 3 3262230

RDL = Reportable Detection Limat

Page 3 of 6
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DENISON ENVIRONMENTAL SERVICES
Maxxam Job #: AG34274 Client Project # SRK WATER SAMPLES FOR DAN MACK
Report Date: 2008/07/10

Sampler Initials: DM

LOW LEVEL DISSOLVED METALS - WATER (WATER) Comments
Sample PG65144-02 Elements by ICPMS Low Level {dissolved): RDL raised due lo sample matrix interference.

Sample PB5146-02 Elements by ICPMS Low Level {dissolved): RDL raised due to sample matrix interference.

Page 4 of 6
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Maxxam Job # AS34274
Report Date: 2009/07/10

Lryriverry By servicee and Science

W TR InNaxxamanalyelcs.com

DENISON ENVIRONMENTAL SERVICES
Client Project # SRK WATER SAMPLES FOR DAN MACK

Sampler Initials: DM

QUALITY ASSURANCE REPORT
Matrix Splke Spike Blank RPD
QC Batch |Parameter Date % Recovery | QC Limits | % Recovery | QC Limits \I'ame_r Units | Walue (%] | QC Limits
3255521  |Total Suspended Solids 2009/07/08 103 A, <1 mail
3257828 |Conductivity 2008007107 102 BO-120 |4, RDL=1 | uSicm 0 20
3257830  [Adkafinity (Todal as CaCO3) 200307007 NC B0 - 120 101 BO - 120 <.5 mall 0.2 20
3257830 [Alkafinity {PP as CaCO3) 2009007107 <0.5 magil NC 20
3257830  [Bicarbonate (HCO3) 2009007107 <5 mpll 0.2 20
3257830 [Carbonate (CO3) 2008007107 <5 mail NC 20
3257830 [Hydroxide (OH) 2009507107 <0.5 mail NC 20
3260374 [Total Dissolved Solids 2009/07/09 108 80 - 120 108 BO - 120 <10 ma/L 0.9 20
3260584 |Dissolved Arsenic (As) 2008007109 94 B0 - 120 101 BO-120 <0.02 ugll NC 20
3260584  |Dissolved Beryllium (Be) 20080709 100 BO - 120 101 BO - 120 <0.01 ug/l NC 20
3260584  [Dissolved Cadmium (Cd} 2009007108 100 BO - 120 99 BO - 120 <0,005 uyl NC 20
3260584  [Dissolved Chromium {Cr} 2002007109 97 80 -120 100 BO - 120 <1 ugll NC 20
3260584  [Dissolved Cobalt {Co) 200800702 95 80-120 101 BO - 120 <0.005 up/l NC 20
3260584 |Dissolved Copper (Cu) 2008/07/09 97 8O- 120 104 BO - 120 <0.05 upil NC 20
3260584 [Dissolved Lead (Pb) 200807109 105 80 - 120 106 BO - 120 <0.005 ugfl NC 20
3260584  [Dissolved Lithiwm {Li) 2008007108 99 80 - 120 103 B0 -120 <0.5 ugll NC 20
3260584  [Dissolved Nickel (i) 200800709 95 80 -120 102 BO - 120 <0.02 ug/l NC 20
3260584 [Dissolved Selenium (Se) 2008907/08 95 80- 120 101 BO - 120 <0.04 upiL NC 20
3260584  [Dissolved Uranium (L) 2002007/08 106 80 - 120 108 BO - 120 <}.002 upil NC 20
3260564  |Dissolved Vanadium (V) 2002007108 94 80 - 120 98 80 -120 <02 ugiL NC 20
3250584  |Dissalved Zine (Zn) 200800700 102 80 - 120 100 80 -120 <(.1 up'l 17.6 20
3260584  |Dissolved Aluminum (Al) 200250709 <0.2 ugiL NG 20
3260584  |Dissolved Antimony (Sb) 200800708 <0.02 ugllL NC 20
3260584  [Dissolved Barium {Ba) 2008107/089 <0.02 ugll NG 20
3260584  [Dissolved Bismuth {Bi) 2008107108 <0.,005 ugll NC 20
3260584  |Dissolved Boron (B) 2009/07/09 <50 ugiL NC 20
3260584  |Dissolved lron {Fe) 2009/07/08 <1 ugfL NC 20
J260584  |Dissolved Manganese (Mn) 200240708 <(.05 ugil | NC 20
3260584  |Dissolved Molybdenum (Mo} 2008/07./09 <0.05 ugiL NC 20
3260584  |Dissolved Silicon {Si) 2008/D7./D8 <100 ugil NC 20
3260584  |Dissoived Silver (Aa) 20D3/07/08 <0.005 ugilL NC 20
3260584  |Dissolved Strontium (Sr} 2009/07/09 <0.05 ug/L NC 20
3260584  |Dissolved Thallium (T} 2009/07/09 <0.002 ugil NC 20
| 3250584 |Disscived Tin (Sn) 2008/07/09 <0.01 ugiL. NC 20
3260584  |Dissolved Titanium (Ti) 2008/07./09 <0.5 ugil. NC 20
| 3280584 |Dissolved Zirconium {Zr) 2008/07/08 <0.1 uglL NC 20
3262230 |Dissolved Calcium (Ca) 2002/07./D9 <(.05 maiL NC 20
| 3262230 |Disscived Magnesium {Mg) 2008/07./09 <0.05 ma/L NC 20
3262230 _ |Dissclved Potassium (k) 2008/07/08 <(.05 il NC 20
3262230 |Dissolved Sodium {Na) 2008/07/08 <0.05 mgl | NC 20
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DENISON ENVIRONMEMNTAL SERVICES
Maxxam Job # A934274 Client Project # SRK WATER SAMPLES FOR DAN MACK
Report Date; 2008/07/10

Sampler Initials: DM

QUALITY ASSURANCE REPORT
Matrix Spike Spike Blank RPD
Parameter Date % Recovery |QC Limits | % Recovery | QC Limits Value Units | Walue (%) |QC Limits
Dissolved Sulphur (S} 2008/07/08 <3 mafl NE 20
3262357 |Dissclved Chioride {CI} 2008/0TI0B NC 80 - 120 103 BO - 120 <0.5 mail NC 20
3262442 |Dissclved Sulphate {SO4) 2009/07/08 NC 75-135 a7 BO - 120 <0.5 mgfl 0.4 20

NiA = Mot Applicable

MNC = Non-calculable

ROL = Reportable Detection Limit
RPD = Relative Percent Difference
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Your Project # FARO - ICY001.034
Your C.O.C. # 08302259

DENISON ENVIRONMENTAL SERVICES

ONTARIO

8 Kilborn Way

ELLIOT LAKE, ON
CANADA P5A 2T1

MAXXAM JOB #: A937530
Received: 2008/07/20, 12:55

Sample Matrix: Water
# Samples Received: 1

Analyses

Report Date: 2009/07/27

CERTIFICATE OF ANALYSIS

pH Water

Date Date

Analyse: uanlity Extracted Analyzed Laboratory Method Analytical Method
Acidity pH 4.5 & pH 8.3 ¢ 1 N/A 2009/07/25 BRN SOP-00281 R3.0 Based on SM-2310
Alkalinity - Water 1 2009/07/24 2009/07/24 BRN S0P-00264 R4.0 Based on SM2320B
Chloride by Automated Colourimetry 1 N/A 20089/07/23 BRN-S50P 00234 R3.0 Based on EPA 325.2
Conductance - walter 1 NIA 2009/07/24 BRN SOF-00264 R2.0 Based on SM-25108
Hardness (calculated as CaCQ3) 1 N/A 2009/07/24
Na, K, Ca, Mg, § by CRC ICPMS (diss.) 1 NIA 2009/07/24 BRN SOP-00206 R7.0 Based on EPA 200.8
Elements by ICPMS Low Level (dissolved) ¢ 1 NIA 2009/07/24 BRN SOP-00206 R7.0 Based on EPA 200.8
Filter and HNO3 Preserve for Metals 1 N/A 2000/07/22 BRN WI-00006 R1.0 Based on EPA 200.2

1 NIA 2009/07/24 BRN SOP-00264 R4.0 Based on SM-4500H+B
Sulphate by Automated Colourimetry 1 N/A 2009/07/23 BRN-SOP 00243 R1.0 Based on EPA 375.4
Total Dissclved Solids (Filt. Residue) 1 N/A 2009/07/24 BRN SOP 00276 R4.0 SM 2540C

* Resulls relate only to the items tested.

(1) SCCICAEAL

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

ASHLEY NIVISON, BBY Customer Service
Email; ashlay.nivison@maxxamanalytics.com
Phones# (604) 444-4808

Maxxam has procedures in place lo guard again

st Improper use of the electronic signature and have the required "signatories”, as per section

5.10.2 of ISO/IEC 17025:2005(E), signing the reports. SCC and CALA have approved this reporting process and electronic report format.

Total cover pages: 1

Maxxam Analyties Inlemational Cerporation o/a Maxxam Analylics Burnaby: B577 Commerce Courl VA 4N3 Telephone{804) 444-4808 Fax(804) 4444511

Paga1al5



M Py | /- A rnm Irrivern By sermviice and Scofence
- R WP Imazxamanalytics.com
DENISON ENVIRONMENTAL SERVICES
Maxxam Job # AS37530 Client Project # FARO - 1CY001.034
Report Date; 2009/07/27
Sampler Initials: MP
RESULTS OF CHEMICAL ANALYSES OF WATER

Maxxam ID PB6985

Sampling Date 2002/07/16 14:00

. U nits FARO-ICYD01.034 RDL C Batch
Misc. Inorganics

Acidity (pH 4.5) mgfL <0.5 0.5 3301463
Acidity (pH 8.3) mgiL 0.7 0.5 3301463
Preparation

Filter and HNO3 Preservation | NIA | FIELD NI | ONSITE
Misc. Inorganics

Alkalinity (Total as CaCQ3) mgfL 150 0.5 3299515
Alkalinity (PP as CaCO3) ma/l <{.5 0.5 3299515
Bicarbonate (HCO3) mal 180 0.5 3208515
Carbonate (CO3) mgil <0.5 0.5 3299515
Hydraxide (OH) mafl <0.5 0.5 3299515
Anions

| Dissolved Sulphate {SO4) mafl 44 0.5 3299759
Dissolved Chioride (Cl) ma/l 0.7 0.5 3299649
Physical Properties

Conductivity uSicm 370 1 3299513
pH pH Units 8.2 3299450
Physical Properties

Total Dissolved Solids | maflL 230 | 10 3295660

M4 = Mot Applicable
ROL = Reportable Detection Limit
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DENISON ENVIRONMENTAL SERVICES

Maxxam Job #: AS37530 Client Project # FARO - ICY001.034
Report Date: 2009/07/27

Sampler Initials: MP
LOW LEVEL DISSOLVED METALS - WATER (WATER)

Maxxam ID PBE98S

Samgpling Date 2009/07/16 14:00

(— Units FARC-ICY001.034 RDL QcC Batch
Misc. Inorganics

Dissolved Hardness (CaCO3) | mgiL | 174 | 0.5 [ 3290746
Dissolved Metals by ICPMS

Dissolved Aluminum (Al wafl 3.5 0.2 3206647
Dissolved Antimony {Sb) ugiL 34.2 0.02 3256647
Dissolved Arsenic (As) ugil 6.19 0.02 3266647
Dissolved Barium (Ba) ugfL 84.2 0.02 3206647
Dissolved Beryllium (Be) ugfl <0.01 0.01 3296647
Dissolved Bismuth (Bi) ugfL <0.005 0.005 3296647
Dissolved Boron (B) uglL <50 50 3296647
Dissolved Cadmium (Cd) _uall 0.023 0.005 3296647
Dissolved Chromium (Cr) ugilL <0.1 0.1 3296647
Dissolved Cobalt (Co) uil 0.110 0.005 3286647
Dissolved Copper (Cu) ugiL 1.28 0.05 3296647
Dissolved Iron (Fe) ugll 8 1 3296647
Dissolved Lead (Pb} ug/l 229 0.005 3296647
Dissolved Lithium (LI} g/l 8.1 0.5 3296647
Dissolved Manganese (Mn) ugil 320 0.05 3206647
Dissolved Molybdenum (Mo} ugll 51.4 0.08 3206647
Dissolved Nickel {Mi} ugilL 0.34 0.02 3206647
Dissolved Selenium (Se) ug/l 0.06 0.04 3206647
Dissolved Silicon (Si) ugfl 2370 100 3296647
Dissolved Silver (Ag) _ugfl <0.005 0.008 3296647
Dissohved Strontium (Sr) ugfl 723 0.05 3296647
Dissolved Thallium (T1} ugflL 0.014 0.002 3296647
Dissolved Tin (Sn) uail <0.01 0.01 3296647
Dissolved Titanium (T1) _ugll <0.5 0.5 3296847
| Dissolved Uranium (L) uglL 87.8 D.002 3296647
Dissolved Vanadium (V) L'l 0.2 0.2 3296647
Dissolved Zinc (Zn) ugiL 15.9 0.1 3296647
Dissolved Zirconium (Zr} ug/l <0.1 0.1 3206647
Dissolved Calcium (Ca) ma/L 52.0 0.05 3297461
Dissolved Magnesium (Ma) mail 10.7 0.05 3297461
Dissolved Potassium () ma/L 2.06 0.05 3297461
Dissolved Sodium (Ma) m/L 8.07 0.05 3287461
Dissohved Sulphur {S) mg/L 15 3 3297461

RDL = Reportable Detection Limit
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Mapxam Job #: AG3T530
Report Date: 2009/07/27
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DENISON ENVIROMMENTAL SERVICES
Client Project #: FARO - ICY001.034

Sampler Inifials: MP

QUALITY ASSURANCE REPORT
Matrix Spike Spike Blank RPD
QC Batch _[Parameter Date % Recovery | QC Limits | % Recovery | QC Limits | Value Units Value (%) | QC Limits
3205660  |Total Dissolved Solids 2009/0724 114 80 - 120 110 B0 - 129 <10 maL 1.7 20
3286647  |Dissolved Arsenic (4s) 200810724 G4 a0 - 120 101 BO - 120 <[.02 ugilL 9.7 20
3296647 |Dissolved Beryllium (Be) 2009/07/24 103 30 -120 103 BO-120 =<0.01 ugil. 2.2 20
3296647 |Dissolved Cadmium (Cd) 200900724 NC 80 - 120 99 BO-120 <0.005 ugil 1.0 20
3286647  |Dissolved Chromium (Cr) 200040724 a8 80 -120 102 BO - 120 <.1 ugiL NC 20
3206647  |Dissobved Cobalt (Co) 2000007124 NC B0 -120 9g B0-120 <0.005 ugil 0.2 20
3296647  |Dissolved Copper (Cu) 200900724 NC 80 - 120 102 BO-120 <0.05 uglL 1.8
3206647 |Dissolved Lead {Pb) 2002010724 103 80 - 120 104 ED-120 <(.005 ugiL T7.B 20
3296647 |Dissolved Lithium (Li} 200200724 NC BO - 120 101 BO-120 <0.5 ugiL 0.05 20
3206647  |Dissalved Nickel {Mi} 200000724 NC BO-120 103 B0 -120 <[, 02 ugiL 0.6 20
3206647 |Dissolved Selenum (Se) 2000/07/24 100 80 -120 102 B0 -120 <{.04 ug/L NC 20
3286647  |Dissolved Uranium () 2000107124 111 B0 -120 107 B0-120 <0.002 uglL 1.6 20
3206647  |Dissolved Vanadium (V) 200800724 100 80-120 99 BO-120 <(.2 ugiL NC 20
3206647 |Dissolved Zinc (Zn) 2008507124 NC 80 - 120 115 B0-120 <0.1 ug/L 1.4 20
3206647  |Dissolved Aluminum (Al) 20090724 <0.2 ugllL 4.0 20
3286647  |Dissolved Antimony (Sh) 2009/07/24 <02 ugiL NC 20
3206647 |Dissolved Barium (Ba) 200900724 <{.02 ug/L 1.3 20
3286647 Dissolved Bismuth {Bi) 2000807124 <0.005 ugiL NC 20
3286647 |Dissolved Boron (B} 200807124 <50 upiL NC 20
3286647 IDissolved lron (Fe} 2002/07/24 <1 ugil 9.8 20
3206647  Dissolved Manganese (Mn) 2008507124 <05 ug/L 0.2 20
3286647 |DNssolved Molybdenum (Mo} | 2008/07/24 <{,05 ugiL NG 20
3296647 IDissolved Silicon (51) 2008507124 <100 ugll 3.8 20
3296647 |Dissolved Siver (Ag) 2009007124 <0.005 ugil NC 20
I286647  |Dissolved Strontium (Sr) 2002007124 <D.05 upil 0.6 20
3206647 |Dissolved Thallium (TI) 2002507124 <0.002 uglL 1.5 20
3206647 |Dissolwed Tin (Sn) 2008/07/24 <D.01 ugiL NC 20
3206647  |Dissolved Titanium (Ti) 200:0/07/24 <0.5 ugil NC 20
3266647  IDissolved Zirconium (Zr) 2002007124 <0.1 uglL N 20
3297461  jDissolved Calcium (Ca) 2008/07/24 <0.05 mg/lL 0.4 20
3297461 |Dissolved Magnesium (Mg) 2008007124 <), 05 mgiL 0.6 20
3207461 jDissolved Potassium (KD 2002007124 <005 mgiL 1.2 20
3297461 |Dissolved Sodium (Na) 2000007124 <{).05 mg/L NC 20
3297461 |Dissolved Sulphur (S) 2008007124 <3 mgilL 2.4 20
3289513  [Conductivity 20080724 101 80-120 <1 uSicm 0.1 20
3298515  [Alkalinity (Total as CaCO3) 2008/07/24 NC BO-120 EE] 80-120 =<0.5 mgiL 0.4 20
3288515  Alkalinity (PP as CaCD3) 200907124 <0.5 mg/L NC 20
3299515  |Bicarbonate (HCO3) 2009/07/24 <0.5 magil 0.4 20
3292515  jCarbonate (CO3) 200807124 <0.5 mgiL NC 20
3299515  |Hydroxide (OH) 2008/07124 <0.5 mall NC 20
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Maxxam Job # AS37530
Report Date: 2009/07/27

Irriven by sermvviee and Sofence
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DENISON ENVIRONMENTAL SERVICES
Client Project # FARO - ICY001.034

Sampler Initials: MP

QUALITY ASSURANCE REFORT
Matrix Spike Spike Blank RPD
QC Batch |Parameter Date % Recovery |QC Limits | % Recovery [QC Limits | Value Units Value (%) | QC Limits
3299649  |Disselved Chioride (CF) 2009/07/23 107 B0 -120 por] 80-120 <0.5 mgil 2.1 20
3209759  |Dissolved Sulphate (SO4) 20089407123 NC 75-125 52 80~ 120 <0.5 mgil 2.6 20
3301463 lAcidity (pH B8.3) 2009/07/25 98 80~ 120 <0.5 mgilL 14.0 20
3301463 lAcidity {(pH 4.5) 20090725 <0.5 mgilL

MAA = Mot Applicable
MNC = Non-calculable
RPD = Relative Percent Difference
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Attention: Dani ackie
SRK CONSULTING
SRKCONSU-VAN

SUITE 2200

1066 W. HASTINGS ST.
VANCOUVER, BC
Canada VBE 3X2

MAXXAM JOB #: A939161
Received: 2009/07/27, 13:25

Sample Matrix; Water
# Samples Received: 1

wwiw.maxxamanalytics.com

Your Project #: SRK JULY 26,2009
Your C.O.C. # 08302437

Report Date: 2009/08/04

CERTIFICATE OF ANALYSIS

Analyzed Laboratory Method

Analytical Method

2009/07/29 BRN SOP-00281 R3.0
2009/07/29 BRN SOP-00264 R4.0
2008/07/29 BRN-SOP 00234 R3,0
2008/07/29 BRN 50P-00264 R2.0

2009/07/31 BRN SOP-00206 R7.0
2009/07/31 BRN SOP-00206 R7.0
2009/07/29 BRN WI-00006 R1.0

2009/07/29 BRN S0P-00264 R4.0

Date Date
Analyses Quantity Extracted
AciditypH4.5&pH 83 ¢ 1 NIA
Alkalinity - Water 1 2009/07/30
Chloride by Automated Colourimetry 1 N/A
Conductance - water 1 N/A
Hardness (calculated as CaCQ3) 1 NIA 2009/08/04
Na, K, Ca, Mg, S by CRC ICPMS (diss.) 1 N/A
Elements by ICPMS Low Level (dissalved) ¢ 1 NIA
Filter and HNO3 Preserve for Matals 1 NIA
pH Water 1 NIA
Sulphate by Automated Colourimetry 1 NIA

2008/07/29 BRN-50P 00243 R1.0

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) SCCICAEAL

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

ASHLEY NIVISON, BBY Customer Service
Emall: ashley.nivison@maxxamanalytics.com
Phone# (604) 444-4808

Based on SM-2310

Based on SM2320B
Based on EPA 325.2
Based on SM-2510B

Based on EPA 200.8
Based on EPA 200.8
Based on EPA 200.2
Based on SM-4500H+B
Based on EFA 375.4

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required *signatories”, as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports. SCC and CALA have approved this reporting process and electronic report format.

Total cover pages: 1

Maxxam Analylics Intemational Gorperation o/a Maxxam Analylics Burnaby: 8577 Cammerce Courl VSA 4N5 Telophona(804) 444-4808 Fax(604) 444-4511

Page 1 of 10



MaxXXam

Maxxam Job #: AS939161
Report Date: 2009/08/04

Driven by service and Science |

SRK CONSULTING

www.nmaxxamanalytics.com

Client Project #: SRK JULY 26,2009

Sampler Initials: MP

RESULTS OF CHEMICAL ANALYSES OF WATER

RDL = Reportable Detection Limit

[Maxxam 1D P97620
ISampling Date 2009/07/24
COC Number 08302437

= Units | P08:C11_|RDL 13C Batch|
Misc. Inorganics
Acidity (pH 4.5) mg/L <0.5 0.5 |3310067
Acidity (pH 8.3) mg/L 245 05 |3310967
Preparation
Filter and HNO3 Preservation | N/A FIELD N/A | ONSITE
Misc. Inorganics I
Alkalinity (Total as CaCO3) mg/L 350 0.5 |3312727
Alkalinity (PP as CaCO3) myg/L =0.5 0.5 |3312727
Bicarbonate (HCO3) mg/L 430 0.5 3312727
Carbonate (CO3) mg/L =0.5 0.5 |3312727
Hydroxide (QH) mgiL =0.5 0.5 (3312727
/Anions
Dissolved Sulphate (S04) ma/L 1300 0.5 |3310444
Dissalved Chloride (CI) mgil an 0.5 13310387
'Phy_slcal Prqpi_mlns_. )
Conductivity usiem 2400 1 |3312726
pH pH Units 7.8 azrzz

Page 2 of 10
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Maxxam Job #: A939161
Report Date: 2009/08/04

Driven by service and Scieuce
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SRK CONSULTING
Client Project #: SRK JULY 26,2009

Sampler Initials: MP

LOW LEVEL DISSOLVED METALS - WATER (WATER)

[emamD Fo7e
Sampling Date 2008/07/24
ICOC Number 08302437

Units | P09-C11 RDL QC B
Misc. Inorganics
Dissolved H.ﬁrdness (CaCO3) |mg/L 1380 0.5 |3305805
Dissolved Metals by ICPMS
Dissolved Aluminum (Al) ug/L 4 1 (3310759
Dissolved Antimony (Sb) ug/L 1.8 0.1 (3310759
Dissolved Arsenic (As) ugfl 10.1 0.1 |3310759
Dissolved Barium (Ba) ug/L 40.5 0.1 |3310758
Dissolved Beryllium (Be) ug/L 0.10 0.05 (3310759
Dissolved Bismuth (Bi) ug/L <0.03 0.03 (3310758
Dissolved Boron (B) ug/L =300 300 |3310758
Dissolved Cadmium (Cd) ug/L Q.04 0.03 (3310759
Dissolvad Chromium (Cr) ug/l <0.5 0.5 |3310759
Dissolved Cobalt (Co) ug/L 0.19 0.03 | 3310759
Dissalved Copper (Cu) ug/L 0.8 0.3 3310759
Dissolved Iron (Fe) ug/L 10900 5 |3310759
Dissolved Lead (Pb) ug/L 0.09 0.03 |3310759
Dissolved Lithium {Li) ug/L 107 3 |3310759
Dizsolved Manganese (Mn) ug/L 12200 0.3 |3310759
Dissolved Molybdenum (Mo) | ug/L 12.7 0.3 |3310759
Dissolved Nickel (Ni) ugfl 2.2 0.1 |3310758
Dissolved Selenium (Se) ug/L =0.2 0.2 |3310759
Dissolved Silicon (Si) ug/L 10000 500 | 3310759
Dissolved Silver (Ag) ug/L. =0.03 0.03 (3310758
Dissolved Strantium (Sr) ) ug/L 1890 0.3 |3310759
Dissolved Thallium (T1) ug/L =<0.01 0.01 | 3310759
Dissolved Tin (Sn) uglL <0.05 0.05 | 3310750
Dissolved Titanium (Ti) ug/L <3 3 3310759
Dissolved Uranium (U) ugiL 3.77 0.01 |3310759
Dissolved Vanadium (V) ug/L =1 1 |3310758
Dissolved Zinc (Zn) ug/L 29,1 0.5 |3310759
Dissolved Zirconium (Zr) ug/l 10 0.5 |3310758
Dissolved Calcium (Ca) mg/L 416 0.05 (3315592
Dissolved Magnesium (Ma)  |ma/L 86.2 0.05 |3315592
Dissolved Potassium (K) mg/L 6.63 0.05 (3315592
RDL = Reportable Detection Limit

Page 3 of 10
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SRK CONSULTING f
Maxxam Job #: A939161 Client Project # SRK JULY 26,2009
Report Date: 2009/08/04
Sampler Initials: MP |

LOW LEVEL DISSOLVED METALS - WATER (WATER)

Maxxam 1D P97629 =
Sampling Date 2009/07/24
ICOC Number 08302437

Units | P08-C11 RDL KC Batch

[

Dissolved Sodium (Na) mg/L 52.3 0.05 | 3315592 !
Dissolved Sulphur (S) mg/L 437 3 33‘_1 5592
RDL = Reportable Detection Limit

Page 4 of 10
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SRK CONSULTING
Maxxam Job #: A939161 Client Project #: SRK JULY 26,2009
Report Date; 2009/08/04

Sampler Initials: MP

LOW LEVEL DISSOLVED METALS - WATER (WATER) Comments

Sample P97629-03 Elements by ICPMS Low Level (dissolved): RDL raised due to sample matrix interference.

Results relate only to the items tested.

Page 5 of 10
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SRK CONSULTING
Attention: Daniel Mackie
Client Project #: SRK JULY 26,2009
P.O.#:
Site Reference:

Quality Assurance Report
Maxxam Job Number: VA239161

Qa/ac Date
Batch Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Value  Recovery Units QC Limits |
3310387 IC4 MATRIX SPIKE  Dissolved Chloride (Cl) 2009/07/29 87 % 80-120
SPIKE Dissalved Chloride (CI) 2009/07/29 105 % 80-120
BLANK Dissolved Chiloride (Cl) 2009/07/29 =0.5 mg/L
RPD [P97629-02] Dissolved Chloride (Cl) 2009/07/29 0.5 % 20
3310444 IC4 MATRIX SPIKE  Dissolved Sulphate (S04) 2009/07/29 17 % 75-125
SPIKE Digsolved Sulphate (S04) 2009/07/29 100 % BO-120
BLANK Dissolved Sulphate (S04) 2008/07/29 <0.5 mg/L
RPD [P87628-02] Dissolved Sulphate (S04) 2009/07/29 20 % 20
3310759 AA1 MATRIX SPIKE  Dissolved Arsenic (As) 2009/07/31 104 % 80-120
Dizzolved Beryllium (Be) 2009/07/31 104 % 80-120
Digsolved Cadmium (Cd) 2009/07/31 107 % BO-120
Dissalved Chromium (Cr) 2009/07/31 104 % 80-120
Dissalved Cobalt (Co) 2009/07/31 101 % 80-120
Dissolved Copper (Cu) 2008/07/31 102 % BO-120
Digsolved Lead (Pb) 2009/07/31 108 % B0-120
Digsolved Lithium (Li) 2009/07/31 102 % B0O-120
Dissolved Nickel (Ni) 2009/07/31 NC % 80-120
Dissolved Selenium (Se) 2009/07/31 107 % B0-120
Dissalved Uranium (U) 2009/07/31 114 % B0D-120
Digsolved Vanadium (V) 2009/07/31 106 % 80-120
Digsolved Zinc (Zn) 2009/07/31 NC % 80-120
SPIKE Dissolved Arsenic (As) 2009/07/31 95 % 80-120
Dissolved Beryllium (Be) 2009/07/31 94 % 80-120
Dissolved Cadmium (Cd) 2008/07/31 94 % 80-120
Dissalvad Chromium (Cr) 2009/07/31 a5 % BO-120
Dissolved Cobalt (Co) 2009/07/31 94 % 80-120
Dissolved Copper (Cu) 2009/07/31 29 % B0-120
Dissolved Lead (Pb) 2009/07/31 100 % 80-120
Dissalved Lithium (Li) 2009/07/31 97 % 80-120
Dissalved Nickel (Ni) 2009/07/31 93 % 80-120
Diszolved Selenium (Se) 2009/07/31 98 % 80-120
Digsolved Uranium (U} 2009/07/31 100 % BO-120
Dissolved Vanadium (V) 2009/07/31 a2 % 80-120
Dissolved Zinc (Zn) 2009/07/31 04 % B0O-120
BLANK Dissolved Aluminum (Al) 2009/07/31 =0.2 ug/L
Dissolved Antimony (Sh) 2008/07/31 <0.02 ug/L
Dissolved Arsenic (As) 2009/07/31 =0.02 ug/L
Dissolved Barium (Ba) 2009/07/31 =0.02 ug/l.
Dissolved Beryllium (Be) 2009/07/31 =0.01 ug/lL
Dissolved Bismuth (Bi) 2009/07/31 =0.005 ug/L
Dissolved Boron (B) 2009/07/31 <50 ug/L
Dissolved Cadmium (Cd) 2009/07/31 =0.005 ug/L
Dissolved Chramlum (Cr) 2009/07/31 <0.1 ug/L
Dissolved Caobalt (Co) 2009/07/31 =0.005 ug/L
Diszolved Copper (Cu) 2009/07/31 =0.05 ug/L
Dissolved Iron (Fe) 2009/07/31 =1 ug/L
Dissolved Lead (Pb) 2009/07/31 <0.005 ug/L
Dissolved Lithium (Li) 2009/07/31 =0.5 ug/L
Dissolved Manganese (Mn) 2009/07/31 =0.05 ug/L
Dissolved Molybdenum (Mo) 2008/07/31 =0.05 ug/lL
Dizsolved Nickel (NI 2009/07/31 =0.02 ug/L
Dissolved Selenium (Se) 2008/07/31 =0.04 ug/L
Dissolved Silicon (Si) 2008/07/31 <100 ug/L
Dissolved Silver (Ag) 2005/07/31 <0.005 ug/L
Dissolved Strontium (Sr) 2008/07/31 =0.05 ug/L

Maxxam Analytics Intemational Carporation o/a Maxxam Analylics Burnaby: 8577 Commerce Courl V5A 4NS Talephone(B04) 444-4B08 Fax(B04) 444.4511
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Attention: Daniel Mackie

Client Project #: SRK JULY 26,2009
P.O. #:

Site Reference:

Quality Assurance Report (Continued)
Maxxam Job Number: VAS39161

QA/QC Date
Batch Analyzed
Num Init  QC Type Parameter ] yyyy/mm/dd Value  Recovery Units QC Limits |
3310759 AA1 BLANK Dissalved Thallium (T1) 2009/07/31 <0.002 ug/lL
Digsalved Tin (Sn) 2009/07/31 <0.01 ugl/L
Dissolved Titanium (Ti) 2008/07/31 <0.5 ug/L
Dissolved Uranium (U) 2009/07/31 <0.002 ug/L
Dissolved Vanadium (V) 2009/07/31 =02 ug/L
Dissalved Zine (Zn) 2009/07/31 =0.1 ug/L
Dissalved Zirconium (Zr) 2009/07/31 =0.1 ug/L
RPD Dissalved Aluminum (Al) 2009/07/31 1.8 % 20
Dissolved Antimony (Sh) 2009/07/31 06 % 20
Dissolved Arsenic (As) 2009/07/31 16.1 % 20
Dissolved Barium (Ba) 2009/07/31 0.5 % 20
Dissolved Beryllium (Be) 2009/07/31 NC % 20
Dissolved Bismuth (Bi) 2009/07/31 NC % 20
Dissolved Boron (B) 2009/07/31 NC % 20
Dissolved Cadmium (Cd) 2008/07/31 29 % 20
Dissolved Chromium (Cr) 2008/07/31 NC % 20
Dissolved Cobalt (Co) 2008/07/31 1.3 % 20
Dissolved Copper (Cu) 2009/07/31 51 % 20
Dissolved Iron (Fe) 2008/07/31 NC % 20
Dissolved Lead (Pb) 2009/07/31 0.4 % 20
Dissolved Lithium (L1) 2008/07/31 NC % 20
Dissolved Manganese (Mn) 2009/07/31 1.6 % 20
Dissolved Molybdenum (Mao) 2009/07/31 27 % 20
Dissolved Nickel (Mi) 2009/07/31 53 % 20
Dissolved Selenium (Se) 2009/07/31 05 % 20
Dissolved Silicon (5i) 2008/07/31 0.2 % 20
Dissolved Sliver (Ag) 2008/07/31 NC % 20
Dissolved Strontium (Sr) 2008/07/31 0.8 % 20
Dissolved Thallium (TI) 2009/07/31 51 % 20
Dissolved Tin (8n) 2008/07/31 NC % 20
Dissolved Titanium (Ti) 2009/07/31 NC % 20
Dissolved Uranium (U) 2008/07/31 0.5 % 20
Dissolved Vanadium (V) 2009/07/31 NC % 20
Dissolved Zinc (Zn) 2008/07/31 28 % 20
Dissolved Zirconium (Zr) 2009/07/31 NC % 20
3310967 MM3 SPIKE Acidity (pH 8.3) 2009/07/29 96 Y% 80-120
BLANK Acidity (pH 4.5) 2009/07/29 <0.5 mglL
Acidity (pH 8.3) 2009/07/29 0.8, RDL=0.5 mg/L
RPD [P87629-02] Acidity (pH 4.5) 2000/07/29 NG % 20
Acldity (pH 8.3) 2009/07/29 7.6 % 20
3312726 MM3 SPIKE Conductivity 2009/07/29 102 % 80-120
BLANK Conductivity 2008/07/29 2, RDL=1 us/icm
RPD Conductivity 2008/07/29 NC % 20
3312727 MM3 MATRIX SPIKE Alkalinity (Total as CaCO3) 2009/07/29 NC % 80-120
SPIKE Alkalinity (Total as CaCQO3) 2009/07/29 100 % 80-120
BLANK Alkalinity (Total as CaCO3) 2009/07/29 =0.5 mg/l
Alkalinity (PP as CaCO3) 2008/07/29 =0.5 magiL
Bicarbonate (HCO3) 2009/07/29 <0.5 mag/L
Carbonate (CO3) 2009/07/29 <0.5 mg/L
Hydroxide (OH) 2009/07/29 =0.5 mg/L
RPD Alkalinity (Total as CaCO3) 2008/07/29 NC % 20
3315592 AA1 BLANK Dissolved Calcium (Ca) 2008/07/31 =0.05 mg/L
Dissolved Magnesium (Mg) 2009/07/31 =0.05 mafl
Dissolved Potassium (K) 2009/07/31 =0.05 mag/L.
Dissolved Sadium (Na) 2009/07/31 <0.05 ma/L

Maxxam Analytics International Corporation o/fa Maxxam Analytics Burmnaby: B577 Cummer;& Courl V5A 4N5 Telephana{G04) 444-4808 Fax(604) 444-4511
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Attention: Daniel Mackie
Client Project #: SRK JULY 26,2009 i
P.O # \
Site Reference: (

Quality Assurance Report (Continued)
Maxxam Job Number: VA938161

Qa/Qc Dale
Batch Analyzed
Num Init  QC Type Parameter yyvy/mm/dd Value  Recovery Units QC Limits |
3315592 AA1  BLANK Dissolved Sulphur (5) 2008/07/31 <3 mg/L
RPD Dissolved Calcium (Ca) 2008/07/31 3.1 % 20
Dissolved Magnesium (Mg) 2008/07/31 25 % 20
Dissolved Potassium (K) 2009/07/31 0.4 % 20| |
Dissolved Sodium (Na) 2009/07/31 NC % 20| |
_ Dissolved Sulphur (S) 2009/07/31 10.7 20

Duplicate: Paired analysis of a separate portion of the same sample. Used lo evaluate the variance in the measurement.
Matrix Spike: A sample to which a known amount of the analyte of interest has bean added. Used to evaluate sample matrix interference. |
Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery. I
Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The racovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
splked amount was not sufficiently significant to permit a reliable recovery calculation.

NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a
reliable calculation.

Masxxam Analylics Inlefnational Carporation o/a Maxxam Analylics Bumaby: 8577 Commerce Courl VBA 4M5 Telophona(604) 444-4808 Fax(604) 444-4511
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No discrepancies noted.
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Maxxam Job #: A941237 Client Project #: KY001.034
Report Date; 2009/08/11
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Sampler Initials: MS ‘
LOW LEVEL DISSOLVED METALS - WATER (WATER)

[Maxxam 1D Q12007 Q12008 | Q12009 ‘
Sampling Date 2009/08/02 2008/08/03 2009/08/02
18:30 12:15 17:00

COC Number F130713 F130713 F130713 _

Units | LcD LCD-03 LCD-06 | RDL_|ac Batch ’
Dissolvad Metals by ICPMS
Dissolved Aluminum (Al) ugiL 3z 51 1.5 0.2 |3334703
Dissolved Antimony (Sb) ug/L 0.08 0.14 0.02 0.02 |3334703
Dissolved Arsenic (As) ug/L 04.9 50.6 102 0.02 |3334703
Dissolved Barium (Ba) ug/L 367 403 51.7 0.02 |3334703
Dissolved Beryllium (Be) ug/L <0.01 <0.01 =0.01 0.01 |3334703 !
Dissolved Blsmuth (BI) ug/L =0.005 0.006 0.009 0.005 |3334703
Dissolved Boron (B) ug/L <50 =50 =50 50 |3334703
Dissolved Cadmium (Cd) ug/L 0.062 0.123 0.056 0.005 | 3334703
Dissolved Chromium (Cr) ug/L =0.1 =0.1 =0.1 0.1 3334703
Dissolved Coball (Co) ug/L 1.61 1,79 3.49 0.005 |3334703
Dissu]ved Copper (Cu) ug/L 0.18 0.34 0.15 0.05 3334?01
Dissolved Iron (Fe) ug/L 1780 1280 4830 1 3334703
Dissolved Lead (Pb) ugiL 11.3 6.43 1.03 0.005 (3334703 l
Dissolved Lithium (Li) ug/L 11.1 8.2 8.6 0.5 |3334703
Dissolved Manganese (Mn) ug/L 416 554 BEB 0.05 |3334703
Dissolved Molybdenum (Ma) | ug/l 242 285 1.55 0.05 |3334703 }
Dissolved Nickel (Ni) ug/L 2.95 3.48 1.50 0.02 13334703
Dissolved Selenium (Se) ug/L <0.04 <0.04 <0.04 0.04 |3334703
Dissolved Silicon (S) ug/L 7020 6450 7260 100 |3334703 1
Dissolved Silver (Ag) ug/L <0.005 <0.005 <0.005  |0.005 | 3334703 [
Dissolved Strontium (Sr) ug/L 808 736 633 0.05 |3334703 )
Disgolved Thallium (T1) ug/L 0.025 0.041 0.014 0.002 3334;03 ]
Dissolved Tin (Sn) ug/L 0.01 0.01 0.01 0.01 3334703
Dissolved Titanium (T1) ug/L =0.5 =05 0.6 D_,E 33347&_3 |
Dissolved Uranium (U) ug/L 7.07 8.77 2.21 0.002 | 3334703 ]
Dissolved Vanadium (V) ug/L =0.2 0.2 =0.2 0.2 3334703
Dissolved Zinc (Zn) ug/L 11.5 5.0 14.9 0.1 3334703
Dissolved Zirconium (Zr) ug/L <D <0.1 =0.1 0.1 |3334703 \
Dissolved Calclum (Ca) mg/L 137 127 129 0.05 |3336276 ‘
Dissolved Magnesium (Mg)  |magl/L 36,1 349 331 0.05 |3336276
Dissolved Potassium (K) mg/L 3.09 2.86 214 0.05 |3336276 ]
Dissolved Sodium (Na) ma/L 10.1 §.72 6.07 0.05 |3336276
RDL = Reportable Detection Limit ]
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Maxxam Job #: AB41237
Report Date; 2009/08/11

www.maxxnmanalytics.com

SRK CONSULTING
Client Project # KY001.034

Sampler Initials: MS

LOW LEVEL DISSOLVED METALS - WATER (WATER)

[Maxam 1D Q12007 Q12008 Q12009
Sampling Date 2009/08/02 2009/08/03 2008/08/02
- 18:30 12:15 17:00
COC Number F130713 F130713 F130713
Units LCD-02 LCD-03 LCD-06 RDL_[OC Batch
Dissolved Sulphur (S) [mgn | 79 | 60 57 | 3 |3s36276
RDL = Reportable Detection Limit
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Maxxam Job #: A941237
Report Date; 2009/08/11
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SRK CONSULTING
Client Project #: KY001.034

Sampler Initials: MS

LOW LEVEL DISSOLVED METALS - WATER (WATER)

Maxxam ID Q12010 =
iSampling Date 2009/08/01

= 22.45
COC Number F130713

Units VG2 tch_
Dissolved Matals by ICPMS
Dissolved Aluminum (Al) ugil 38 0.2 |3334703
Dissolved Antimony (Sh) ug/L 2.05 0.02 |3334703
Digsolved Arsenic (As) ug/L 95.3 0.02 |3334703
Dissolved Barium (Ba) ug/lL 61.4 0,02 |3334703
Dissolved Beryllium (Be) ugll | =0.01 0.01 |3334703
Dissolved Bismuth (BI) ug/L <0.005 0.005 |3334703
Dissolved Boron (B) ug/l =50 50 (3334703
Dissolved Cadmiumn (Cd) ug/L 0.006 0.005 | 3334703
Digsolvad Chromium (Cr) ug/L =0.1 0.1 3334703
Dissolved Cobalt (Co) ugiL 0.857 0.005 (3334703
Dissolved Copper (Cu) ug/L 0.08 0.05 |3334703
Diszolved Iron (Fe) ug/L 674 1 3334703
Dissolved Lead (Pb) ugil 0.378 0.005 | 3334703
Dissolved Lithium (Li) | uglL 5.1 05 |3334703
Dizsolved Manganese (Mn) ug/L 114 0.05 |3334703
Dissolved Molybdenum (Mo) | ug/L 1.5 0.05 |3334703
Dissolved Nickel (Ni) ug/lL 094 0.02 |3334703
Diszolved Selenium (Se) ug/L <0.04 0.04 |3334703
Dissolved Silicon (Si) ug/L 6340 100 |3334703
Dissolved Silver (Ag) ug/L <0.005 0.005 | 3334703
Dizzolved Strontium (Sr) ug/L 674 0.05 |3334703
Dissolved Thallium (T1) ug/l 0.008 0.002 3334703
Dissolved Tin (Sn) ug/L 0.03 0.01 |3334703
Dissolved Titanium (TI) ug/L =0.5 05 |[3334703
Dissalved Uranium (U) ugil. 5,56 0.002 3334703
Dissolved Vanadium (V) ug/L - <0.2 0.2 |[3334703
Dissolved Zinc (Zn) ug/L 315 0.1 |3334703
Dissalved Zirconium (Zr) ug/l. =0,1 0.1 |3334703
Dissolved Calcium (Ca)  |mg/L 58.1 0.05 |3336276
Dissalved Magnesium (Mg)  |mallL 10.4 0.05 (3336276
Dissolved Potassium (K)  |mgiL 1.19 0.05 |3336276
Dissolved Sodium (Na) mg/L 543 0.05 [3336276
RDL = Reportable Detection Limit
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Maxxam Job #: A941237
Report Date; 2009/08/11

Driven by service and Scieuce

www.maxxamanalyties.com

SRK CONSULTING
Client Project #: KY001.034

Sampler Initials: MS

LOW LEVEL DISSOLVED METALS - WATER (WATER)

Maxzam 1D

Q12010

Sampling Date

2009/08/01
22:45

COC Number

F130713

Units

vez

RDL_QC Batch

Dissolved Sulphur (S)

|mgfL I

12

| 3 [a338278

RDL = Reportable Detection Limit
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SRK CONSULTING
Maxxam Job #: A941237 Client Project # KY001.034
Report Date: 2009/08/11

Sampler Initials: MS

LOW LEVEL DISSOLVED METALS - WATER (WATER) Comments

Sample Q12005-03 Elements by ICPMS Low Level (dissolved): RDL raised due to sample matrix interference.

Results relate only to the items tested.

Page 12 of 17
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Attention: DYLAN McGREGOR
Client Project # KY001.034
P.O. #
Site Reference:

Quality Assurance Report
Maxxam Job Number: VA941237

QA/QC Date
Batch Analyzed
Num Init  QC Type Parameter yyyyimm/dd Value _ Recovery Units QC Limits |
3332348 AL8 Splked Blank Conductivity 2009/08/07 101 % 80-120
Method Blank Conductivity 2009/08/07 <1 uSfem
RPD Conductivity 2008/08/07 0.1 % 20
3332351 ALB  Matrix Spike Alkalinity (Total as CaC0O3) 2009/08/08 NC % 80-120
Spiked Blank Alkalinity (Total as CaCO3) 2009/08/08 a9 % 80-120
Method Blank Alkalinity (Total as CaC0O3) 2008/08/08 <0.5 mg/L
Alkalinity (PP as CaCO3) 2009/08/08 <0.5 mg/L
Bicarbonate (HCO3) 2009/08/08 =0.5 mg/L
Carbonate (CO3) 2009/08/08 =0.5 ma/l.
Hydroxide (OH) 2009/08/08 =0.5 mg/L
RFD Alkalinity (Total as CaCO3) 2009/08/08 07 % 20
Alkalinity (PP as CaCO3) 2009/08/08 15.8 % 20
Bicarbonate (HCO3) 2009/08/08 0.1 % 20
Carbonate (CO3) 2008/08/08 15.8 % 20
Hydroxide (OH) 2009/08/08 NC % 20
3332702 TW2 Matrix Spike Total Suspended Solids 2008/08/08 106 % N/A
Spiked Blank Total Suspended Solids 20089/08/08 103 % NfA
Method Blank Total Suspended Solids 2009/08/08 <4 mag/L
RPD Total Suspended Sollds 2008/08/08 10.8 % 25
3333320 AL8  Spiked Blank Acidity (pH 8.3) 2008/08/08 100 % 80-120
Method Blank Acidity (pH 4.5) 2009/08/08 =0.5 ma/l
Acidity (pH 8.3) 2000/08/08 <05 maiL
RFD Acidity (pH 4.5) 2009/08/08 NC % 20
Acidity (pH 8.3) 2009/08/08 NC % 20
3334703 JCB  Malrix Splke Dissolved Arsenic (As) 2009/08/10 98 % 80-120
Dissolvaed Beryllium (Be) 2008/08/10 100 % 80-120
Dissolved Cadmium (Cd) 2009/08/10 103 % 80-120
Dissolved Chromium (Cr) 2009/08/10 g8 % BO-120
Dissalved Cabalt (Co) 2009/08/10 93 % B0-120
Dissolved Copper (Cu) 2009/08/10 93 % 80 - 120
Dissolved Lead (Pb) 2009/08/10 a7 % 80-120
Dissolved Lithium (LI) 2009/08/10 102 % 80-120
Dissolved Nickel (Ni) 2009/08/10 a1 % 80-120
Dissolved Selenium (Se) 2009/08/10 102 % 80-120
Dissolved Uranium (U) 2009/08/10 103 % B0-120
Dissolved Vanadium (V) 2009/08/10 98 % 80-120
Dissolved Zinc (Zn) 2009/08/10 100 % 80-120
Spiked Blank Dissolved Arsenic (As) 2009/08/10 97 % 80-120
Dissalved Beryllium (Be) 2009/08/10 97 % 80-120
Digzolved Cadmium (Cd) 2009/08/10 a9 % 80-120
Dissolved Chromium (Cr) 2009/08/M10 99 % 80-120
Dissolved Cobalt (Co) 2009/08/10 96 % 80-120
Dissolved Copper (Cu) 2009/08/10 100 % BO-120
Dissolved Lead (Pb) 2009/08/10 100 % 80-120
Dissolved Lithium (Li) 2009/08/10 98 % 80-120
Dissolved Nickel (Ni) 2009/08/10 97 % 80-120
Dissolved Selenium (Se) 2009/08/10 97 % 80-120
Dissolved Uranium (U) 2009/08/10 103 % 80-120
Dissolved Vanadium (V) 2009/08/10 96 % BO-120
Dissolved Zinc (Zn) 2009/08/10 88 % BO-120
Method Blank Dissolved Aluminum (Al) 2009/08/10 =0.2 ug/L
Dissolved Antimany (Sh) 20089/08/10 =0.02 ug/L
Dissolved Arsenic (As) 2009/08/10 <0.02 ug/L
Dissolved Barium (Ba) 2009/08/10 <0.02 ug/L
Dissolved Beryllium {Be) 2008/08/10 =0.01 ug/L.

Maam Analylics International Corporation o/a Maxxam Analylics Bumaby: 8577 Commerce Court V5A AN5 Telephone(604) 444-4B08 Fax(604) 444-4511
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Aftention: DYLAN McGREGOR
Client Project # KY001.034
P.O. #
Site Reference:

Quality Assurance Report (Continued)
Maxxam Job Number: VA941237

QA/QC Date
Batch Analyzed
Num Init __ QC Type Parameter yyyy/mm/dd Value  Recovery  Units QC Limits |
3334703 JCB  Method Blank Dissolved Bismuth (Bi) 2009/08/10 =0.005 ug/L
Dissolved Boron (B) 2009/08/10 =50 ug/L
Dissolved Cadmium (Cd) 2009/08/10 <0.005 ug/L
Dissolved Chromium (Cr) 2009/08/10 <0,1 ug/L
Dissolved Cobalt (Co) 2008/08/10 =0.005 ug/L
Dissolved Copper (Cu) 2008/08/M10 <0.05 ug/L
Dissolved Iron (Fe) 2009/08M10 <1 uglL
Dissolved Lead (Pb) 2009/08M0 0.007, RDL=0.005 ug/L
Dissolved Lithium (Li) 2009/08M10 =0.5 ug/L
Dissolved Manganese (Mn) 2009/08/10 =0.05 ug/L
Dissolved Malybdenum (Mo) 2009/08/10 <0,05 ug/L
Dissolved Nickel (M) 2009/08/10 =0.02 ug/L
Dissolved Selenium (Se) 2009/08M10 =0.04 ug/L
Dissolved Silicon (Si) 2009/08/10 <100 ug/L
Dissolved Silver (Ag) 20009/08/10 <0.005 ugiL
Dissolved Strantium (Sr) 2008/08/10 <0.05 ug/L
Dissolved Thallium (T1) 2008/08M10 =0.002 ug/L
Dissolved Tin (Sn) 2009/08/10 =0.01 ug/L
Dissolved Titanium (Ti) 2009/08/10 =0.5 ug/L
Dissolved Uranium (U) 2009/08/10 <0.002 ug/l.
Dissolved Vanadium (V) 20089/08/10 =0.2 ug/lL
Dissolved Zinc (Zn) 2008/08/10 =0.1 ug/L
Dissolved Zirconium (Zr) 2009/08/10 =0.1 ug/lL
RPD Dissolved Aluminum (Al) 2009/08/10 6.0 % 20
Dissolved Antimony (Sh) 2009/08/10 5.8 % 20
Dissolved Arsenic (As) 2009/08/10 4.4 % 20
Dissolved Bariumn (Ba) 2008/08/10 0.3 % 20
Dissolved Beryllium (Be) 2009/08/10 NC % 20
Dissolved Bismuth (BI) 2009/08/10 NC % 20
Dissalved Boran (B) 2009/08/10 NC % 20
Dissolved Cadmium (Cd) 2008/08/10 NC % 20
Dissolved Chromium (Cr) 2008/08/10 NC % 20
Dissolved Cobalt (Co) 2009/08/10 NC % 20
Dissalved Copper (Cu) 2008/08/10 NC % 20
Dissaolved Lead (Pb) 2009/08/10 NC % 20
Dissolved Lithium (Li) 2009/08/10 0.2 % 20
Dissolved Manganese (Mn) 20089/08/10 2.0 % 20
Dizsolved Molybdenum (Mo) 2009/08/10 0.7 % 20
Dissolved Nickel (Ni) 2009/08/10 NC % 20
Dissolved Selenium (Se) 2009/08/10 NC % 20
Dissolved Silver (Ag) 2008/08/10 NC % 20
Dissolved Strontium (Sr) 2008/08/10 0.9 % 20
Digsaolved Thallium (TI) 2009/08/10 NC % 20
Digsolved Tin (Sn) 2008/08/10 NC % 20
Dissolved Uranium (U) 2008/08/10 06 % 20
Dissolved Vanadium (V) 2008/08/10 NC % 20
Dissolved Zinc (Zn) 2009/08/10 NC % 20
3336276 JC8 Method Blank Dissolved Calclum (Ca) 2009/08/10 =0.05 mag/L
Digsolved Magnesium (Mg) 2009/08/10 <0.05 mg/L
Digsolved Potassium (K) 2009/08/10 <0.05 ma/l.
Dizzolved Sodium (Na) 2009/08/10 =0.05 ma/l
Dissolved Sulphur (S) 2009/08/10 =3 ma/L
RPD Dissolved Magnesium (Mag) 2009/08/10 22 % 20
3336837 BB3  Matrix Spike Dissolved Chleride (Cl) 2009/08/10 NC % BO-120
Spiked Blank Dissolved Chloride (Cl) 2009/08/10 98 % 80-120

Maxxam Analytics International Corporation ofa Maxxam Analylics Bumaby, 8577 Cammarce Courl VBA 4NG Telephone(B04) 444-4808 Fax(804) 444-4511
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SRK CONSULTING

Attention; DYLAN McGREGOR
Client Project #: KY001.034
P.O. #

Site Reference:

Quality Assurance Report (Continued)
Maxxam Job Number: VAS41237

QAIQC Date
Batch Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Value  Recovery  Unils QC Limits |
3336837 BB3  Method Blank Dissolved Chleride (CI) 20009/08/10 <0.5 malL
RPD Dissolved Chioride (CI) 2009/08/10 26 Y% 20
3336845 BB3 Matrix Spike Dissolved Sulphate (504) 2009/08M10 NC % 75-125
Spiked Blank Dissolved Sulphate (504) 2009/08/10 91 % 80-120
Method Blank Dissolved Sulphate (504) 2009/08/10 0.9, RDL=0.5 mg/L
RPD Dissolved Sulphate (SO4) 2008/08/10 21.5 (1) % 20

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance In the measurement.

Matrix Spike: A sample to which a known amount of the analyte of interest has baen added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Malrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spiked amaount was not sufficiently significant to permit a reliable recovery calculation.

NC (RPD): The RPD was not calculated. The level of analyte detected In the parent sample and its duplicate was not sufficlently significant to permit a

reliable calculation.

(1) Recovery or RPD for this parameter is outside control limitz. The overall quality control for this analysis meets acceptability criteria.

Masxxam Analyties Inlernational Carporalion ola Masxam Analylica Burnaby: BS77 Commerce Courl VA NS Telaphone(804) 444.-4B08 Fax(804) 444-4511
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Sample Integrity Form

Invoice To: Maxxam Job #: A941237
SRKCONSULTING Date Received: 2009/08/05
SRKCONSU-VAN Your C.O.C. #: F130713

ATTN: DYLAN McGREGOR Your Project #: KY001.034

SUITE 2200 Maxxam Project Manager: ASHLEY NIVISON
1066 W. HASTINGS ST. Quote #: AB0211

VANCOUVER, BC
Canada VGE 3X2
Client Contact:

DYLAN McGREGOR

No discrepancies noted.

Report Comments

Received Date:  2009/08/05 Time: 14:10 By:
Inspected Date: Time: By:
SIF Created Date: Time: 00:00 By:
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Your Project #: 1CY001.034
Your C.0.C. # F130715

Attention: DYLAN McGREGOR
SRK CONSULTING

SRKCONSU-VAN
SUITE 2200
1066 W. HASTINGS ST,
VANCOUVER, BC
Canada VBE 3X2
Report Date: 2009/08/11

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A941238
Received: 2009/08/05, 14:10

Sample Matrix: Water
# Samples Received: 3

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Acidity pH4.5& pH 8.3 ¢ 3 NIA 2009/08/08 BRN SOP-00281 R3.0 Based on SM-2310
Alkalinity - Water 3 2009/08/07 2009/08/08 BRN SOP-00264 R4.0 Based on SM2320B
Chloride by Automated Colourimetry 3 N/A 2009/08/10 BRN-SOP 00234 R3.0 Based on EPA 325.2
Conductance - water 3 NIA 2009/08/08 BRN SOP-00264 R2.0 Based on SM-2510B
Hardness (calculated as CaCO3) 3 NIA 2009/08/11
Na, K, Ca, Mg, S by CRC ICPMS (diss.) 3 NIA 2009/08/10 BRN SOP-00208 R7.0 Based on EPA 200.8
Elements by CRC ICPMS (dissolved) 0 3 NIA 2009/08/10 BRN SOP-00206 R7.0 Based on EPA 200.8
Filter and HNO3 Preserve for Metals 3 NIA 2000/08/07 BRN WI-00006 R1.0 Based on EPA 200.2
pH Waler 3 NIA 2009/08/08 BRN SOP-00264 R4.0 Based on SM-4500H+B
Sulphate by Automated Colourimetry 3 N/A 2009/08/10 BRN-SOP 00243 R1.0 Based on EPA 3754
Total Suspended Solids 3 N/A 2009/08/08 BRN SOP-00277 R5.0 Based on SM-2540D

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) SCCICAEAL

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager,

ASHLEY NIVISON, BBY Customer Service
Email: ashley.nivison@maxxamanalytics.com
Phonet# (604) 444-4808

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports. SCC and CALA have approved this reporting process and electronic report format.

Total cover pages: 1

ytics I tional Corporation afn M dytics Dumaby: 8577 Cammerce Court VSA 4N5 Telephone(504) 4444800 Fax(604) 4444511
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SRK CONSULTING
Maxxam Job # A941238 Client Project #: 1CY001.034
Report Date: 2008/08/11 \
Sampler Initials: MS

RESULTS OF CHEMICAL ANALYSES OF WATER

[Maxxam 1D Q12013 Q12014
Sampling Date 20059/08/01 2009/08/02
08:15 13115

ICOC Number F130715 F130715

Units VCi ROL GS1A RDL OC Batch
Misc. Inorganics
iAcidity (pH 4.5) mg/L =0.5 0.5 <0.5 0.5 |3333320
iAcidity (pH 8.3) mg/L 08 0.5 139 0.5 |3333320
Praparation
Filter and HNO3 Preservation | N/A FIELD NIA FIELD N/A | ONSITE
Misc. Inorganics -
Alkalinity (Total as CaCO3) maiL 140 0.5 130 0.5 |3332351
Alkalinity (PP as CacO3) maiL <0.5 05 <0.5 05 |3332351
Bicarbonate (HCO3) T mg/L 170 0.5 230 0.5 |3332351
Carbonate (CO3) mg/L <0.5 05 =0.5 0.5 |3332351
Hydroxide (OH) ma/L <0.5 0.5 =0.5 0.5 |3332351
Anions 7
Dissolved Sulphate (S04) ma/L 83 0.5 450 5 |3336845
Dissolved Chioride (C1) mg/L =0.5 0.5 a7 0.5 |3336837
Physical Properties )
Conductivity uSicm 450 1 1200 1 |3332348
pH pH Units B2 8.0 3332333
Physzical Properties
Total Suspended Solids mg/L 580 4 240 4 |3332702
RDL = Reportable Detection Limit

Page 2 of 10
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Maxxam Job #: A941238
Report Date; 2009/08/11

Prriven by service and Science

SRK CONSULTING
Client Project #: 1CY001.034

WWW.HIAYYamann l}'l'll’.'s.r:ﬁ 511

Sampler Initials: MS

RESULTS OF CHEMICAL ANALYSES OF WATER

[Maxxam 1D Q12015
Sampling Date 2008/08/01

16:00
COC Number F130715
T - Unlts GS1B RDL QC Batch |
Misc. Inorganics
Acidity (pH 4.5) maiL =0.5 0.5 |3333320
Acldity (pH 8.3) mg/L 221 0.5 |3333320
Preparation
Filter and HNO3 Preservation | N/A FIELD N/A | ONSITE
Misc. Inorganics
Alkalinily (Total as CaCO3) mgiL 230 0.5 |3332351
Alkalinity (PP as CaCO3) ma/L =0.5 0.5 |3332351
Bicarbonate (HCO3) mg/L 290 0.5 |3332351
Carbonate (CO3) mg/L <0.5 0.5 |3332351
Hydroxide (OH) ma/L <0.5 0.5 |3332351
Anions
Dissolved Sulphate (S04) mg/L 410 5 |3336845
Dissolvad Chloride (Cl) ma/L 07 0.5 |3336837
Physical Properties
Conductivity uS/em 1200 1 3332345
pH pH Units 79 3332333
Physical Properties
Total Suspended Solids mg/L 110 4 13332702
RDL = Reportable Detection Limit
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Maxxam Job #: A841238
Report Date: 2009/08/11

Driven by service and Scicice

wwiw.maxxamanalytics.com
SRK CONSULTING
Client Project #: 1CY001.034

Sampler Initials: MS

CSR DISSOLVED METALS - WATER (WATER)

[Maxxam ID Q12013 — Q12014 Q12015
Sampling Date 2008/08/01 2008/08/02 2009/08/01
09:15 13:15 16:00

ICOC Number F130715 F130715 F130715

Units VC1 GS1A GS1B RDL |QC Batch
Misc. Inorganlcs
Dissolved Hardness (CaCO3) |mg/lL 169 584 621 |05 |3329959
Dissolved Metals by IGPMS
Dissolved Aluminum (Al) ug/L 6 <3 <3 3 |3332853
Dissolved Antimony (Sb) ug/L =0.5 27 213 0.5 |3332853
Dissolved Arsenic (As) {ugi 6.8 546 158 0.1 |333zasa
Dissolved Barium (Ba) ug/L 18 72 21 1 |3332853
Dissolvad Berylllum (Be) ug/L =0.1 =0.1 <0.1 0.1 (3332853
Dissolved Bismuth (Bi) ug/L. =1 <1 =1 1 |3332853
Dissolved Boron (B) ug/L <50 =50 =50 50 |3332853
Diszolved Cadmium (Cd) ug/L =001 0.05 0.26 0.01 (3332853
Dissolved Chramium (Cr) ug/L <1 <1 =1 1 |3332853
Dissolved Cobait (Co) ug/L <0.5 1.7 40.1 0.5 |3332853
Dissolved Copper (Cu) ugiL 3.4 05 0.4 0.2 (3332853
Dissolved Iron (Fe) ug/L 23 996 2230 5 |3332853
Diszolved Lead (Pb) ug/L 0.2 02 0.6 0.2 |3332853
Dissolved Lithium (Li) ug/L 6 9 9 ) 5 3332853
Dissolved Manganese (Mn) ug/L 19 265 1380 3332853
Dissolved Mercury (Hg) ~ [uglL <0.02 =0.02 =0.02 0.02 (3332853
Dissolved Molybdanum (Mo) | ug/L 2 5 5 1 |3332853
Dissolved Nickel (Ni) ug/L =] 8 141 1 |3332853
Dissolved Selenium (Se) ug/L =0.1 =0.1 =0.1 0.1 |3332853
Dissolved Silicon (Si) ug/L 6230 6030 2000 100 |3332853
Dissolved Silver (Ag) ug/L =0.02 <0.02 <0.02 0.02 | 3332853
Dissolved Strontium (Sr) ug/L 675 1430 580 1 |3332853
Dissolvad Thalllum (TI) ug/L =0.05 =0.05 ) 0.65 0.05 | 3332853
Dissolved Tin (8n) ug/L <5 =5 <5 5 3332853
Dissolved Titanium (Ti) ug/L <5 8 6 5 |3332853
Dissolved Uranium (U) ug/L 79 3.9 15.8 0.1 |3332853
Dissolved Vanadium (V) ug/L =5 <5 <5 5 |3332853
Dissolved Zinc (Zn) ug/L 9 56 4360 5 |3332853
Dissolved Zirconium (Zr) ug/L =0.5 <0.5 <0.5 0.5 |3332853
Dissolved Calcium (Ca) mg/L 51.5 149 155 0.05 | 3335899
RDL = Reportable Detection Limit

Page 4 of 10



Driven by service and Science

N E)QEL”?

wwiw.maxxamanalytics.com

SRK CONSULTING
Maxxam Job # A941238 Client Project # 1CY001.034
Report Date: 2009/08/11

Sampler Initials: MS
CSR DISSOLVED METALS - WATER (WATER)

[Maxxam 1D Q12013 Q12014 Q12015
ISampling Date 2008/08/01 2009/08/02 2009/08/01
09:15 13:15 16:00

ICOC Number F130715 F130715 F130715

Units VC1 GS1A GS1B RDL QC Batch
Dissolved Magnesium (Mg) mgI_L 9.72 51.7 56.6 0.05 | 3335899
Dissolved Potassium (K) mg/L 1.13 215 3.77 0.05 | 3335899
Dissolved Sodium (Na) mg/L 24.7 34.5 11.6 0.05 | 3335899
Dissolved Sulphur (S) mg/L 34 175 165 3 |3335889
RDL = Reportable Detection Limit
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-
M = | / = Tl Driven by service and Science
[ analytics

WL mn:r.xnnmnnlg.'tlts.culn
SRK CONSULTING
Maxxam Job # A941238 Client Project #: 1CY001.034
Report Date: 2009/08/11
Sampler Initials: MS

General Comments

Results relate only to the items tested.
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SRK CONSULTING
Attention: DYLAN McGREGOR
Client Project #: 1CY001.034
P.O. #
Site Reference:

Quality Assurance Report
Maxxam Job Number: VA941238

QA/QC Date
Baich Analyzed
Num Init _ QC Type Parameter yyyy/mm/dd Value  Recovery  Unils QC Limits |
3332348 ALB  Spiked Blank Conductivity 2009/08/07 101 % 80-120
Method Blank Conductivity 2008/08/07 <] uS/em
RPD Conductivity 2009/08/07 01 % 20
3332351 ALB  Maltrix Spike Alkalinity (Total as CaCO3) 2008/08/08 NC % 80-120
Spiked Blank Alkalinity (Total as CaCO3) 2009/08/08 ag % 80-120
Method Blank Alkalinity (Total as CaCO3) 20089/08/08 <0.5 mg/L
Alkalinity (PP as CaCO3) 2009/08/08 =0.5 ma/L
Bicarbonate (HCO3) 2009/08/08 =0.5 mg/l
Carbonate (CO3) 2009/08/08 =0.5 ma/L.
Hydroxide (OH) 2009/08/08 =0.5 ma/L
RPD Alkalinity (Total as CaCO3) 2009/08/08 ' 0.7 % 20
Alkalinity (PP as CaCO3) 2009/08/08 15.8 % 20
Bicarbonate (HCO3) 2009/08/08 01 % 20
Carbonate (CO3) 2009/08/08 15.8 % 20
Hydroxide (OH) 2009/08/08 NC % 20
3332702 TW2 Matrix Spike Total Suspended Solids 2009/08/08 106 % N/A
Spiked Blank Total Sugpended Solids 2009/08/08 103 % N/A
Method Blank Total Suspended Solids 2009/08/08 <4 mg/L
RFD Total Suspended Solids 2008/08/08 10.8 % 25
3332853 JT3  Malrix Spike Dissolved Arsenic (As) 2009/08/10 99 % 80-120
Dissolved Beryllium (Be) 2009/08/10 101 % 80-120
Dissolved Cadmium (Cd) 2009/08/10 102 % 80-120
Dissolved Chromium (Cr) 2009/08/10 96 % 80-120
Dissolved Cobalt (Co) 2005/08/10 91 % 80-120
Dissolved Copper (Cu) 2009/08/10 a0 % 80-120
Dissalved Lead (Pb) 2009/08/10 95 % 80-120
Dissolved Lithium (L) 2009/08/10 NC % 80-120
Dissolved Nickel (Ni) 2009/08/10 89 % 80-120
Dissolved Selenium (Se) 2009/08/10 100 % 80-120
Dissolved Uranium (U) 2009/08/10 103 % 80-120
Dissolved Vanadium (V) 2005/08/10 97 % 80-120
Dissolved Zinc (Zn) 2009/08/10 94 % 80-120
Splked Blank Dissolved Arsenlc (As) 2009/08M10 o8 % 80-120
Dissolved Beryllium (Be) 2009/08/10 104 % 80-120
Dissolved Cadmium (Cd) 2009/08/10 102 % 80-120
Dissolved Chromium (Cr) 2009/08/10 g9 % 80-120
Dissolved Cobalt (Co) 2009/08/10 97 % 80-120
Dissolved Copper (Cu) 2009/08/10 ag % 80-120
Dissolved Lead (Pb) 2008/08/10 104 % 80-120
Dissolved Lithium (Li) 2009/08/10 102 % 80-120
Dissolved Nickel (Ni) 2009/08/10 a8 % 80-120
Dissolved Selenium (Se) 2009/08/10 100 % 80-120
Dissolved Uranium (U) 2009/08M10 106 % 80-120
Dissolved Vanadium (V) 2009/08/10 101 % 80-120
Dissolved Zinc (Zn) 2009/08/10 100 % 80-120
Method Blank Dissolved Aluminum (Al) 2008/08/10 =3 ug/L
Dissolved Antimany (Sb) 2009/08/10 =0.5 ug/l
Dissolved Arsenic (As) 2009/08/10 =0.1 ug/L
Dissolved Barium (Ba) 2009/08/10 =1 ug/L
Diszolved Beryllium (Be) 2009/08/10 =0.1 ug/L
Dissolved Bismuth (Bi) 2009/08/10 <1 ug/L
Dissolved Boron (B) 2008/08/10 <50 ug/L
Dissolved Cadmium (Cd) 2008/08/10 <0.01 ug/L
Dissolved Chramium (Cr) 2009/08/10 =1 ug/L
Dissalved Cobalt (Co) 2009/08/10 0.5 ug/L

Maxxam Analylics International Corporation o/a Maxxam Analiytics Bumnaby: 8577 Commerce Courl V5A AN5 Telephone(604) 4441808 Fax(604) 444-1511
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SRK CONSULTING
Attention: DYLAN McGREGOR
Client Project #: 1CY001.034
P.O. #
Site Reference;

Quality Assurance Report (Continued)
Maxxam Job Number: VA941238

QA/QC Date
Batch Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Value  Recovery  Units QC Limits
3332853 JT3  Method Blank Dissalved Copper (Cu) 2009/08/10 <0.2 ug/L
Dissolved Iron (Fe) 2009/08/10 <5 ug/L
Dissolved Lead (Pb) 2008/08/10 =0.2 ug/l
Dissalved Lithium (Li) 2008/08/10 =5 ug/L
Dizsolved Manganese (Mn) 2009/08/10 =1 ug/L
Dissolved Mercury (Hg) 2009/08/10 <0.02 ugi/L
Dissalved Molybdenum (Mo) 2009/08/10 <1 ug/L
Dissolved Nickel (Ni) 2008/08/10 <1 ug/l
Dissolved Selenium (Se) 2005/08/10 =0.1 ugfl
Dissolved Silicon {Si) 2008/08/10 =100 ug/lL
Dissolved Silver (Ag) 2009/08/10 =0.02 ugi/L
Dissolved Strontium (Sr) 2009/08/10 <1 ug/L
Dissolved Thallium (TI) 2009/08/10 <0.05 ug/L
Dissolved Tin (Sn) 2009/08/10 <5 ug/L
Dizsalved Titanium (Ti) 2008/08/10 <5 ug/L
Dissolved Uranium (U) 2009/08/10 <0.1 ug/L
Dissolved Vanadiumn (V) 2009/08/10 <5 ugiL
Dissolved Zinc (Zn) 2009/08/10 <5 ug/L
Dissolved Zirconlum (Zr) 2009/08/10 <0.5 ug/L
RPD Dissolved Iron (Fe) 2009/08/10 0.5 % 20
Diszolved Manganese (Mn) 2009/08/10 0.7 % 20
3333320 ALB  Spiked Blank Acidity (pH 8.3) 2009/08/08 100 % 80-120
Method Blank Acidity (pH 4.5) 2009/08/08 <0.5 mg/L
Acldity (pH 8.3) 2009/08/08 <0.5 mg/L
RPD [Q12015-02] Acidity (pH 4.5) 2008/08/08 NC % 20
Acidity (pH 8.3) 2008/08/08 11.7 % 20
3335899 JT3  Method Blank Dissolved Calcium (Ca) 2009/08/10 =0.05 mg/L
Dissolved Magnesium (Mg) 2009/08/10 <0.056 mg/L
Dissolved Potassium (K) 2009/08/10 =0.05 mg/L
Dissolved Sodium (Ma) 2009/08/10 <0.05 mg/L
Dissolved Sulphur (3) 2009/08/10 =3 mgll
RPD Dissolved Calcium (Ca) 2009/08/10 0.9 % 20
Dissolved Magnesium (Mg) 2009/08/10 22 % 20
Dissolved Potassium (K) 2009/08/10 11 % 20
Dissolved Sodium (Na) 2009/08/10 24 % 20
3336837 BB3  Matrix Spike Dissolved Chloride (Cl) 2009/08/10 NC % 80-120
Spiked Blank Dizsolved Chloride (Cl) 2009/08/10 98 % 80-120
Method Blank Dissolved Chioride (Cl) 2009/08/10 =0.5 mag/l
RPD Dissolved Chloride (Cl) 2009/08/10 26 % 20
3336845 BB3  Matrix Spike Dissolved Sulphate (S04) 2009/08/10 NC % 75-125
Spiked Blank Dissolved Sulphate (SO4) 2009/08/10 91 % 80-120
Method Blank Dissolved Sulphate (SO4) 2009/08/10 0.9, RDL=0.5 mg/L
RPD Dissolved Sulphate (S04) 2008/08/10 21.5(1) % 20
Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the maasurement.
Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.
Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.
Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spiked amount was not sufficiently significant to permit a reliable recovery caleulation.
NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and s duplicate was nol sufficiently significant to permit a
reliable calculation.
(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

Maxam Analytics Intemational Corporation o/a Maxxam Analylics Bumaby: B577 Commerca Court VSA 4NS Telephane(804) 444-4808 Fax(B04) 4444511
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Sample Integrity Form

Invoice To:
SRKCONSULTING
SRKCONSU-VAN

ATTN: DYLAN McGREGOR
SUITE 2200

10686 W, HASTINGS ST.
VANCOUVER, BC

Canada VEE 3X2
Client Contact:

Maxxam Job #: A941238

Date Received: 2009/08/05
YourC.O.C. # F130715

Your Project #: 1CY001.034
Maxxam Project Manager: ASHLEY NIVISON
Quote #: AB80211

DYLAN McGREGOR

No discrepancies noted.

Report Comments

Received Date:  2009/08/05 Time: 14:10 By:
Inspected Date: Time: By:
SIF Created Date: Time: 00:00 By:
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Your Project #: 1CY001.034
Your C.O.C. # F130716

Attention: DYLAN McGREGOR
SRK CONSULTING
SRKCONSU-VAN

SUITE 2200

1066 W. HASTINGS ST.
VANCOUVER, BC
Canada VEE 3X2
Report Date: 2009/08/18

CERTIFICATE OF ANALYSIS

_ B #: A9424985
Received: 2009/08/12, 08:40

Sample Matrix: Water
# Samples Received: 4

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
AGidIly pH45&pHB30 4 NIA 2008/08/16 BRN SOP-00281 R3.0 Based on SM-2310
Alkalinity - Water 4 2009/08/14 2009/08/14 BRN SOP-00264 R4.0 Based on SM2320B
Chloride by Automated Colourimetry 3 NIA 2009/08/14 BRN-SOP 00234 R3.0 Based on EPA 325.2
Chloride by Automated Colourimetry 1 N/A 2009/08/15 BRN-SOP 00234 R3.0 Based on EPA 325.2
Conductance - water 4 N/A 2009/08/14 BRN 30P-00264 R2.0 Based on SM-2510B
Hardness (calculated as CaCQ3) 4 N/A 2009/08/17
Na, K, Ca, Mg, § by CRC ICPMS (diss.) 4 N/A 2009/08/15 BRN SOP-00206 R7.0 Based on EFA 200.8
Elements by CRC ICPMS (dissolved) @ 4 N/A 2009/08/15 BRN SOP-00206 R7.0 Based on EPA 200.8
Filter and HNO3 Preserve for Metals 4 N/A 2009/08/13 BRN WI-00006 R1.0 Based on EPA 200.2
pH Water 4 N/A 2009/08/14 BRN S0P-00264 R4.0 Based on SM-4500H+B
Sulphate by Automated Colourimetry 3 NIA 2009/08/14 BRN-SOP 00243 R1.0 Based on EPA 375.4
Sulphate by Automated Colourimetry 1 N/A 2009/08/15 BRN-SOP 00243 R1.0 Based on EPA 375.4
Total Suspended Solids 4 NIA 2009/08/14 BRN SOP-00277 R5.0 Based on SM-2540D

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference,

(1) SCCICAEAL

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager,

ASHLEY NIVISON, BBY Customer Service
Email: ashley.nivison@maxxamanalytics.com
Phone# (604) 444-4808

N I I EET S EEEEEE

Masotam has procedures in place to guard against improper use of the electronic signature and havea the required “signatories”, as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports, SCC and CALA have approved this reporting process and electronic report format.

Total cover pages: 1

Maxxam Analytice [ntemational Corporation o/a Maxxam Analylies Burnaby: B577 Commefee Courl VEA 4N5 Telephone(504) 4444808 Fax(604) 444-4511
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MaxXXam

Maxxam Job #: A942495
Report Date: 2009/08/18

wiww.maxxamanalytics.com
SRK CONSULTING
Client Project #: 1CY001.034

Sampler Initials: CD

RESULTS OF CHEMICAL ANALYSES OF WATER

[Maxzam 0 Q21013 — Q21014 ]
iSampling Date 2009/08/04 2005/08/07

A 14:50 10:15
ICOC Number F130716 F130716 _
— Units | P05:-C2  [CBatch| Pos-C3 [RDLIQC Baton
Misc. Inorganics
Acidity (pH 4.5) ma/L =0.5 3351002 <0.5 0.5 |3351002
Acidity (pH 8.3) mafl 203 3351002 412 0.5 |3351002
Preparation
Filter and HNO3 Preservation | N/A FIELD ONSITE FIELD NIA | ONSITE
Misc. Inorganics
Alkalinity (Total as CaCO3) malL 1500 3349977 3s0 0.5 |3349977
\Alkalinity (PP as CaCO3) ma/L =0.5 3340077 <0.5 0.5 |3349977
Bicarbonate (HCO3) mall 1900 3349977 470 0.5 |3349977
Carbonate (CO3) mgiL <05 3349077 <0.5 0.5 [3340077
Hydroxide (OH) mg/L <0.5 3348977 =0.5 0.5 |3349977
Anions
Dissolved Sulphate (SO4) mglL 28 3352883 100 0.5 |33s0504
Dissolved Chloride (Cl) mg/L 20 3352774 28 0.5 3350490
Physical Properties
Conductivity uS/em 2520 3349974 868 1 |3349974
pH pH Units 76 3349963 7.7 3349963
Physlcal Properties
Total Suspended Solids mg/L 33 3346486 52 4 |3346486
RDL = Reportable Detection Limit
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Driven by service and Science

MaxXXam

Maxxam Job #: A842485
Report Date: 2009/08/18

“'\"\"wnlﬂxxﬂlllﬂﬂﬂl}'tltﬁ.tnI'll
SRK CONSULTING
Client Project #: 1CY001.034

Sampler Initials: CD
RESULTS OF CHEMICAL ANALYSES OF WATER

[Maxxam 1D Q21015 Q21016
i5ampling Date 2008/08/07 2009/08/07
10:15 08:10

ICOC Number F130716 F130716 )

Unlits P09-C3-D BLANK RDL QC Batch
Misc. Inorganics
Acidity (pH 4.5) mg/L <0.5 <0.5 0.5 |3351002
Acidity (pH 8.3) mg/L 338 =<0.5 0.5 |3351002
Praparation 7
Filter and HNO3 Preservation | N/A FIELD FIELD N/A | ONSITE
Misc. Inorganics
Alkalinity (Total as CaCO3) mg/L 390 <0.5 0.5 | 3348977
Alkalinity (PP as CaC03) ma/l <05 0.5 0.5 |3340877
Bicarbonate (HCO3) mail 470 0.5 0.5 |3349977
Carbonate (cba) mg/L =0.5 <0.5 0.5 |3349977
Hydroxide (OH) ma/L =0.5 <0.5 0.5 13348977
lAnions
Dissolved Sulphate (S04) ma/L 100 <0.5 0.5 |3350504
Dissolved Chloride (CI) mg/L 2.8 <05 0.5 |3350490
Physical Properties
Conductivity uSlem 867 2 1 |3349974
pH pH Units 7.7 57 3349963
Physical Properties
Total Suspended Solids ma/l 57 <4 4 |33464886
RDL = Reportable Detection Limit
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Maxxam Job #: A942495
Report Date: 2008/08/18

Driven by service amd Science |

wwir.maxxamana l}""ll’.“': SCOIN

SRK CONSULTING
Client Project #: 1CY001.034

Sampler Initials: CD

CSR DISSOLVED METALS - WATER (WATER)

[Maxxam 1D 021013 Q21014 Q21015
Sampling Date 2009/08/04 2009/08/07 2009/08/07
14:50 10:15 10:15

ICOC Number F1307186 F1307186 F130718

Units P0a-c2 P09-c3 P03-C3-D ROL QC Batch
Misc. Inorganics
Dissolved Hardness (CaCO3) |ma/l 877 389 380 0.5 |3340624
Diszolved Metals_hy ICPMS
Dissalved Aluminum (Al) ug/L 48 =3 =3 3 |3347860
Dissalved Anlimﬁny (Sh) ug/L 22 08 0.9 0.5 |3347860
Dizssolved Arsenic (As) ug/L 0.6 27 28 B 0.1 |3347860
Dissolved Barium (Ba) ug/L 508 80 80 1 |3347860
Dissolved Beryllium (Be) ug/l 14 <0.1 <0.1 0.1 |3347860
Dissolved Bismuth (Bi) ug/L <1 <1 <1 1 |3347860
Dissolved Boron (B) ug/L 75 <50 <50 50 |3347860
Dissolved Cadmium (Cd) ug/lL 0.02 =0.01 =0.01 0.01 | 3347860
Dizsolved Chromium (Cr) ug/L =1 <1 <1 1 |3347860
Dissolved Cobalt (Co) ug/L =0.5 =05 <05 0.5 |3347860
Dissolved Copper (Cu) ug/l. =0.2 0.2 08 0.2 |3347860
Dissolved Iron (Fe) ug/L 3120 2120 2140 5 |3347860
Dissolved Lead (Pb) ug/L =0.2 =0.2 <02 0.2 |3347860
Dissolved Lithium (Li) ugiL 725 58 57 5 |3347860
Dissolved Manganese (Mn) ug/L 167 567 558 1 |3347860
Dissolved Mercury (Hg) ug/L =0.02 0.03 =0.02 0.02 | 3347860
Dissolved Molybdenum (Mo) | ug/L 2 2 2 1 [3347860
Dissolved Nickel (Ni) ug/L 5 4 4 1 13347860
Dissolved Selenium (Se) ug/L 01 =0.1 =01 0.1 |3347860
Dissolved Silicon (Si) ugiL 9020 6180 ‘ 6230 100 | 3347860
Dissolved Silver (Ag) ug/L 0.19 0.04 - 0.03 0.02 | 3347860
Dissolved Strontium (Sr) ug/L 3630 1010 1000 1 3347860
Dissolved Thallium (T1) ugil =0.05 =0.05 =0.05 0.05 | 3347860
Dissolved Tin (Sn) ug/L <5 <5 - _-1:5 5 |3347860
Dissolved Titanium (Ti) ug/L 12 <5 9 5 |3347860
Dissolved Uranium (U) uglL 30 25 26 0.1 |3347860
Dissolved Vanadium (V) ug/L =5 <5 =5 5 13347860
Dissolved Zing (Zn) ug/L. 8 =5 7 5 |3347860
Dissolved Zirconium (Zr) ug/L 59.7 2.1 26 0.5 |3347860
Dissolved Calclum (Ca) mg/L 207 96.9 94.5 0.05 | 3350014
RDL = Reportable Detection Limit
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SRK CONSULTING
Maxxam Job #: A942495 Client Project # 1CY001.034

Report Date: 2009/08/18
Sampler Initials: CD

CSR DISSOLVED METALS - WATER (WATER)

[VMaxxam 1D Q21013 Qz1014 Q21015

Sampling Date 2009/08/04 2009/08/07 2009/08/07

_ 14:50 10:15 10:15

ICOC Number F130716 F130716 F130716
I Units P0g-C2 P09-C3 P03-C3-D RDL [QAC Batch |
Dissolved Magnesium (Mg) mag/L 87.7 35.8 351 0.05 |3350014
Dissolved Potassium (K) mgiL 104 3.00 295 0.05 | 3350014
Dissolved Sodium (Na) maiL 305 423 41.9 0.05 | 3350014
Dissolved Sulphur (S) mgiL 13 41 3 3 |3350014
RDL = Reportable Detection Limit
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Maxxam Job #: A942485
Report Date: 2009/08/18

Driven by service and Science |

SRK CONSULTING

www.maxsxnmanalvtics.com |
o I}

Client Project # 1CY001.034

Sampler Initials: CD

CSR DISSOLVED METALS - WATER (WATER)

axxam ID Q21018
Sampling Date 2009/08/07
08:10
ICOC Number F130716
Units | BLANK |RDL [aC Batoh|
Misc. Inorganics
Dissolved Hardness (CaCO3) |mg/L <0.5 0.5 |3340624
Dissolved Metals by ICPMS
Dissolved Aluminum (Al) ug/l =3 3 |3347880
Dissolved Antimany (Sh) ug/L <0.5 0.5 |3347860
Dissolved Arsenic (As) ug/L <0.1 0.1 |3347860
Digsolved Barlum (Ba) ug/l <1 1 13347860
Dissolved Beryllium (Be) ug/L <0.1 0.1 3347860
Dissolved Bismuth (Bi) ug/L <1 1 |3347860
Diszolved Boron (B) ugfL =50 50 |3347860
Dissolved Cadmium (Cd) ugll <001  |0.01 |3347860
Dizsolved Chromium (Cr) ug/L -:‘1_ 1 33478&[)
Dissolved Cobalt (Co) ugil =0.5 0.5 |3347860
Dissolved Copper (Cu) ug/L <0.2 0.2 |3347860
Dissolved Irbn (Fe) ug/L <5 5 |3347860
Dissolved Lead (Pb) ug/l 0.2 0.2 |3347860
Dissolved Lithium (L) ugiL <5 5 |3347860
Dissolved Manﬁnese (Mn) ug/L <1 1 13347860
Dissolved Mercury (Hg) ug/L <0.02 0.02 | 3347860
Dissolved Maolybdenum (Ma) | ug/L <1 1 |3347860
Dissolved Nickel (Ni) ug/L =1 1 3347860
Dissolved Selenium (Se) ug/L <0.1 0.1 |3347860
Dissolved Silicon (Si) ug/L <100 100 |3347860
Dissolved Silver (Ag) ug/L =0.02 0.02 | 3347860
Dissolved Strontium (Sr) ug/L =1 1 |3347860
Dissolved Thallium (T1) ug/L =0.05 0.05 |3347860
Dissolved Tin (Sn) ug/L =5 5 3347860
Dissolved Titanlum (T1) ug/L <5 5 |[3347860
Dissolved Uranium (L) ug/L <0.1 0.1 |3347860
Dissolved Vanadium (V) ug/L <5 3347860
Dissolved Zinc (Zn) ug/L <5 3347860
Dissolved Zirconium (Zr) ug/L | <0.5 0.5 |3347860
Dissolved Calcium (Ca) mg/L <0.05 0.05 | 3350014

RDL = Reportable Detection Limit
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Maxxam Job # AS42485
Report Date: 2009/08/18

Driven by service and Scicnce

www.maxxamanalytics.com
SRK CONSULTING
Client Project #. 1CY001.034

Sampler Initials: CD

CSR DISSOLVED METALS - WATER (WATER)

axxam D Q21016
iSampling Date 2009/08/07
08:10
ICOC Number F130716
Units BLANK RDL [QC Batch
Diszolved Magnesium (Mg)  |mg/L <0.05 0.05 | 3350014
Dissolved Potassium (K) Jmg/L <0.05 0.05 | 3350014
Dissolved Sodium (Na) ma/lL <0.05 0.05 |3350014
Dissolved Sulphur (S) mg/L <3 3 |3350014

RDL = Repartable Deteclion Limit
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www.maxxamanalytics.com
SRK CONSULTING '
Maxxam Job # A942495 Client Project #: 1CY001.034
Report Date: 2009/08/18
Sampler Initials; CD

General Comments

Results relate only to the items tested. |
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www.maxxamanalytics.com
SRK CONSULTING
Attention: DYLAN McGREGOR
Client Project #: 1CY001.034
P.O.#
Site Reference:

Quality Assurance Report
Maxxam Job Number: VA942495

QA/QC Date
Batch Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Value  Recovery Units QC Limits
3346488 TW2 Matrix Spike
[Q21016-01] Total Suspended Sollds 2009/08/14 101 % N/A
Spiked Blank Total Suspended Solids 2008/08/14 103 % N/A
Method Blank Total Suspended Solids 2005/08/14 <4 mg/L
RPD [(Q21015-01] Total Suspended Solids 2008/08/14 04 % 25
3347860 JT3  Matrix Spike Dissolved Arsenic (As) 2008/08/15 NC % 80-120
Dissolved Beryllium (Be) 2008/08/15 a7 % 80-120
Dissolved Cadmium (Cd) 2009/08/15 98 % 80-120
Dissolved Chromium (Cr) 2009/08/15 99 % 80-120
Dissolved Cobalt (Co) 20085/08/15 94 % 80-120
Dissolved Copper (Cu) 2009/08/15 g1 % 8O- 120
Dissolved Lead (Pb) 2009/08/15 95 % 80-120
Dissolved Lithium (Li) 2009/08/15 NC % 80-120
Dissolved Nickel (NI} 2009/08/15 91 % 80- 120
Dissolved Selenium (Se) 2005/08/15 895 % 80-120
Dissolved Uranium (U) 2005/08/15 103 % 80-120
Dissolved Vanadium (V) 2008/08/15 101 % 80-120
Dissolved Zinc (Zn) 2009/08/15 a3 % 80-120
Splked Blank Dissolved Arsenic (As) 2009/08/15 a7 % 80-120
Dissolved Beryllium (Be) 2009/08/15 100 % 80-120
Dissolved Cadmium (Cd) 2009/08/15 98 % 80-120
Dissolved Chromium (Cr) 2009/08/15 98 % 80-120
Dissolved Cobalt (Co) 2009/08/15 a7 % 80-120
Dissalved Copper (Cu) 2008/08/15 99 % 80-120
Dissolved Lead (Pb) 2009/08/15 100 % 80-120
Dissolved Lithium (L) 2009/08/15 101 % 80-120
Dissolved Nickel (Ni) 2009/08/15 a7 % 80-120
Dissolved Selenium (Se) 2009/08/15 96 % 80-120
Dissolved Uranium (U} 2009/08/15 102 % 80-120
Dissolved Vanadium (V) 2008/08/15 98 % 80-120
Dissolved Zine (Zn) 2009/08/15 a9 % 80-120
Method Blank Dissalved Aluminum (Al) 2009/08/15 3, RDL=3 ug/L
Dissolved Antimony (Sb) 2009/08/15 <0.5 ug/L
Dissolved Arsenic (As) 2009/08/M15 <0.1 ug/L
Dissolved Barium (Ba) - 2008/08/15 <1 ug/L
Dissolved Beryllium (Be) 2008/08/15 <0.1 ug/L
Dissolved Bismuth (Bi) 2009/08/15 <1 ug/L
Dissolved Boron (B) 2009/08/15 =50 ug/l
Dissolved Cadmium (Cd) 2009/08/15 =0.01 ug/L
Dissolved Chromium (Cr) 2009/08/15 =1 ug/L
Dissolved Cobalt (Co) 2009/08/15 <0.5 ug/L
Dissolved Copper (Cu) 2009/08/M15 <0.2 ug/L
Dissolved Iron (Fe) 2008/08/15 =5 ug/L
Dissolved Lead (Phb) 2009/08/15 <0.2 ug/L
Dissalved Lithium (Li) 2009/08/15 <5 ug/L
Dissolved Manganese (Mn) 2009/08/15 =1 ug/L
Dissolved Mercury (Hg) 2008/08/15 =0.02 ug/L
Dissolved Molybdenum (Mo) 2009/08/15 =1 ug/L
Dissolved Nickel {Ni) 2008/08/15 =<1 ug/L
Dissolved Selenium (Se) 2009/08M15 <0.1 ug/L
Dissalved Silicon (Si) 2009/08/15 <100 ug/L
Dissalved Silver (Ag) 2008/08/15 =0.02 ug/l.
Dissolved Strontium (Sr) 2009/08/15 =1 ualL
Dissalved Thalllum (Ti) 2009/08/15 =0.05 ug/L
Dissolved Tin (Sn) 2009/08M15 =5 ug/L

Maxam Analytics Intematianal Corparation o/a Maxxam Analytics Bumaby: B577 Commerce Court VBA 4N5 Telophone{604) 4444808 Fax(604) 444-4611
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] SemEytics www.maxxamanalytics.com
SRK CONSULTING
Attention: DYLAN McGREGOR
Client Project #: 1CY001.034
P.O.#
Site Reference;

Quality Assurance Report (Continued)
Maxxam Job Number: VA942495

QA/Qc Date
Batch Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Value  Recovery  Units QC Limits |
3347860 JT3  Method Blank Dissolved Titanium (Ti) 2008/08/15 <5 ug/L
Dissolved Uranium (U) 2009/08/15 =0.1 ug/L
Dissolved Vanadium (V) 2009/08/15 <5 ug/l.
Dissolved Zinc (Zn) 2008/08M15 <5 ug/L
Dissolved Zirconium (Zr) 2009/08M15 <0.5 ug/L
RPD Dissolved Aluminum (Al) 2008/08/15 NG % 20
Dissalved Antimany (Sb) 2009/08/15 NC % 20
Dissolved Arsenic (As) 2009/08115 1.4 % 20
Dissolved Barium (Ba) 2009/08M15 0.6 % 20
Dissolved Beryllium (Be) 2009/0815 NC % 20
Dissolved Bismuth (Bi) 2008/08/15 NC % 20
Dissolved Boran (B) 2008/08/15 1.4 % 20
Dissalved Cadmium (Cd) 2009/08/15 NC % 20
Dissolved Chromium (Cr) 2009/08/15 NC % 20
Dissolved Cobalt (Co) 2009/0815 NC % 20
Dissolved Copper (Cu) 2009/08/M15 NC % 20
Dissolved Iron (Fe) 2009/08/15 1.2 % 20
Dissolved Lead (Ph) 2009/08/15 NC % 20
Diszolved Lithium (LI) 2009/08M15 0.07 % 20
Dissolved Manganese (Mn) 2009/08M15 20 % 20
Dissolved Mercury (Hg) 2009/08M15 NC % 20
Dissolved Molybdenum (Mo) 2009/08/15 NC % 20
Dissolved Nickel (Ni) 2009/08/M15 NC % 20
Disgolved Selanium (Se) 2009/08/15 NC % 20
Dissolved Silicon (Si) 2009/08/15 0.3 % 20
Dissolved Silver (Ag) 2009/08/15 NC % 20
Dissolved Strontium (Sr) 2009/08/M15 0.5 % 20
Dissolved Thallium (TI) 2009/08/15 NC % 20
Dissolved Tin (Sn) 2008/08/15 NC % 20
Dissolved Titanium (Ti) 2009/08/15 NC % 20
Dissolved Uranium (U) 2008/08/M15 NC % 20
Dissolved Vanadium (V) 2009/08/M15 NC % 20
Dissolved Zinc (Zn) 2009/08M15 NC % 20
Dissolved Zirconium (Zr) 2009/08/15 NC % 20
3349974 ALE  Splked Blank Conductivity 2009/08/14 98 % 80-120
Method Blank Conductivity 2009/08/14 <1 usSicm
RPD [Q21014-02] Conductivity 2008/08/14 0 % 20
3349977 AL8 Matrix Spike Alkalinity (Total as CaCO3) 2009/08M14 NC % 80-120
Spiked Blank Alkalinity (Total as CaCO3) 2009/08/14 96 % BO-120
Method Blank Alkalinity (Total as CaCO3) 2008/08/14 <0.5 mg/L
Alkalinity (PP as CaCO3) 2009/08/14 <0.5 mg/L
RPD [Q21014-02] Alkalinity (Total as CaC0O3) 2009/08/14 01 % 20
Alkalinity (PP as CaCO3) 2009/08/14 NC % 20
Bicarbonate (HCO3) 2009/08/14 0.1 % 20
Carbonate (CO3) 2009/08/14 NC % 20
Hydroxide (OH) 2009/08/14 NC % 20
3350014 JT3 Melhaod Blank Dissolved Calcium (Ca) 2005/08/15 <0.05 mag/L
Dissolved Magnesium (Mag) 2008/08/15 <0.05 mg/L
Dissolved Potassium (K) 2009/08/15 =0.05 mg/l
Dissolved Sodium (Na) 2009/08/15 =0.05 ma/l
Dissolved Sulphur (S) 2009/08115 =3 ma/l
RPD Dissolved Calcium (Ca) 2009/08115 16 % 20
Dissolved Magnesium (Mg) 2009/08/15 0.6 % 20
Dissolved Potassium (K) 2009/08/15 1.3 % 20
Dissolved Sodium (Na) 2008/08/15 1 % 20

Masxxam Analytics intemational Corporation o/a Maxxam Analytics Bumnaby: 8577 Commerce Court V5A 4N5 Talephone(B04) 444-4808 Fax({604) 444-4511
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SRK CONSULTING
Attention: DYLAN McGREGOR
Client Project #: 1CY001.034
P.O. #
Site Reference:

Quality Assurance Report (Continued)
Maxxam Job Number: VA942495

QA/QC Date
Batch Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Valua Recovery Units QC Limits
3350014 JT3 RPD Dissolved Sulphur (S) 2008/08/15 NC % 20
3350490 SC2 Matrix Spike Dissolved Chioride (CI) 2009/08/14 a7 % 80-120
Spiked Blank Dissolved Chioride (CI) 2009/08/14 103 % 80 -120
Method Blank Dissolved Chloride (CI) 2009/08/14 =0.5 mag/L
RPD Dissolved Chloride (CI) 2009/08/14 0.7 % 20
3350504 S5C2 Malrix Spike Dissolved Sulphate (SO4) 2009/08M14 NC % 75-125
Splked Blank Dissolved Sulphate (304) 2008/08/14 93 % 80 -120
Method Blank Dissolved Sulphate (S04) 2008/08/14 <0.5 ma/L
RPD Dissolved Sulphate (504) 2005/08/14 1.2 % 20
3351002 AL8  Spiked Blank Acidity (pH 8.3) 2009/08/16 98 % B0 -120
Melhod Blank Acidity {(pH 4.5) 2009/08/16 <0.5 mg/L
Acidity (pH 8.3) 2008/08/16 <0.5 mg/L
RPD [Q21013-02] Acidity (pH 4.5) 2009/08/16 NG % 20
Acldity (pH 8.3) 2009/08/16 6.9 % 20
3352774 BB3 Malrix Spike Dissolved Chioride (CI) 2009/08/15 101 % 80-120
Spiked Blank Dissolved Chloride (Cl) 2009/08/15 100 % 80-120
Method Blank Dissolved Chloride (CI) 2009/08/15 =0.5 mg/L
RPD Dissolved Chloride (Cl) 2009/08/15 NC % 20
3352883 BB3 Splked Blank Dissolved Sulphate (S04) 2008/08M15 a6 % 80-120
Method Blank Dissolvad Sulphate (S04) 2009/08/15 <0.5 ma/L
RPD Dissolved Sulphate (504) __2009/08/15 2.1 % 20
Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
Matrlx Splke: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.
Spiked Blank: A blank matrix o which a known amount of the analyte has been added. Used to evaluate analyte recovery.
Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
NC (Matrix Spike): The recovery in the matrix spike was not calculated, The relative difference between the concentration in the parant sample and the
spiked amount was not sufficiently significant to permit a rellable recavery calculation.
NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant fo permit a
reliable calculation.

Maxxam Analytics Inlemational Corporalion o/a Maxxam Analylics Buraby: 8577 Commarce Gourt VBA 4N5 Telephona(604) 444-1808 Fax(604) 444-4511
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Invoice To:
SRKCONSULTING
SRKCONSU-VAN

ATTN: DYLAN McGREGOR
SUITE 2200

1066 W. HASTINGS ST.
VANCOUVER, BC

Canada VBE 3X2
Client Contact:

DYLAN McGREGOR

[x ] Samples received after hold time exceeded

Report Comments
13. SAMPLE P-09-C2 RECEIVED PAST HOLD TIME FOR TSS

Maxxam Job #:

Date Received:
YourC.OC. #

Your Project #:

Maxxam Project Manager;
Quote #;

Received Date:  2009/08/12 Time: 08:40 By: ABL
Inspected Date: 2009/08/12  Time: 13:51 By: ABL
SIF Created Date: 2009/08/12 Time: 16:04 By: JSH
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MaxXam

Diriven by service and Science

Attention: Daniel Mackie

SRK CONSULTING
SRKCONSU-VAN
SUITE 2200

1066 W. HASTINGS ST.
VANCOUVER, BC
Canada VBE 3X2

MAXXAM JOB #: A946127_
Received: 2009/08/26, 12:25

Sample Matrix: Water
# Samples Received: 5

www.maxxamannlytics.com

Your Project #: 1CY001.034
Your C.O.C. # F146381

Report Date: 2009/09/03

CERTIFICATE OF ANALYSIS

Date Date
Analyses uanlity Extracted Analyzed Laboratory Method Analytical Method
Acidity pH4.5&pH 8.3 0 5 N/A 2009/08/29 BRN SOP-00281 R3.0 Based on SM-2310
Alkalinity - Water 5 2009/08/28 2005/08/28 BRN SOP-00264 R4.0 Based on SM2320B
Chloride by Automated Colourimatry 1 N/A 2009/08/28 BRN-SOF 00234 R3.0 Based on EPA 325.2
Chloride by Automated Colourimetry 4 NIA 2009/08/29 BRN-SOF 00234 R3.0 Based on EPA 325.2
Conductance - water 5 NIA 2009/08/28 BRN SOP-00264 R2.0 Based on SM-2510B
Hardness (calculated as CaCO3) 5 N/A 2008/09/03
Na, K, Ca, Mg, S by CRC ICFMS (diss.) 5 N/A 2009/08/02 BRN SOP-00206 R7.0 Based on EPA 200.8
Elements by CRC ICPMS (dissolved) ¢ 5 N/A 2009/05/02 BRN S0OP-00206 R7.0 Based on EPA 200.8
Filter and HNO3 Preserve for Metals 5 NIA 2009/08/27 BRN WI-00006 R1.0 Based on EPA 200.2
pH Water 5 NIA 2009/08/28 BRN S0OP-00264 R4.0 Based on SM-4500H+B
Sulphate by Automated Colourimetry 5 NIA 2009/08/29 BRN-SOP 00243 R1.0 Based on EPA 375.4
Total Suspended Solids 5 NIA 2008/08/28 BRN SOP-00277 R5.0 Based on SM-2540D

* RPDs calculated using raw data, The rounding of final results may result in the apparent difference.

(1) SCCICAEAL

Encryption Key

Please direct all questions regarding this Certificale of Analysis to your Project Manager,

ASHLEY NIVISON, BBY Customer Service
Email: ashley.nivison@maxxamanalytics.com
Phoned# (604) 444-4808

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section
5.10.2 of ISO/EC 17025:2005(E), signing the reports, SCC and CALA have approved this reporting process and electronic report format.

Total cover pages: 1

Analytios Corporation o/a Maxsam Analytics Bumnaby: B577 Cammaree Court VBA 4N5 Telephone(604) 4444808 Fax(604) 4444511
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www.maxxnmanalytics.com
SRK CONSULTING
Maxxam Job # A946127 Client Project #: 1CY001.034
Report Date: 2009/09/03
Sampler Initials: MS

RESULTS OF CHEMICAL ANALYSES OF WATER

[Maxxam 1D Q45266 045267
'Sampling Date 2009/08/23 2009/08/23
16:00 17:30

ICOC Number F146381 F146381

Units POS-ETA-01 RDL OC Bateh | POS-ETA-02 atch
Misc. Inorganics
Acidity (pH 4.5) mg/L <0.5 0.5 |3382970 <0.5 0.5 |3382870
Acidity (pH 8.3) mg/L 1.0 0.5 (3382970 569 |05 |3382970
Preparation
Filter and HNO3 Preservation | N/A FIELD N/A | ONSITE FIELD h]!A ONSITE
Misc. Inorganics
Alkalinity (Total as CaCO3) mg/L 180 0.5 |3380274 170 0.5 |3380274
Alkalinity (PP as CaCO3) ma/L <0.5 0.5 [3380274 <0.5 0.5 |3380274
Bicarbonate (HCO3) mgiL 220 0.5 |3380274 210 0.5 |3380274
Carbonate (CO3) mg/L <0.5 0.5 |3380274 =0.5 0.5 |3380274
Hydroxide (OH) mg/L =0.5 0.5 |[3380274 =0.5 0.5 |3380274
lAnlons
Dissalved Sulphate (S0O4) mg/L 39 0.5 |3383445 4300 50 [3383445
Dissolved Chloride (Cl) mg/L 13 0.5 (3383444 17 0.5 |3382836
Physical Propertles -
Conductivity uS/cm 415 1 |3380272 5200 1 |3380272
pH : pH Units 8.1 3380246 6.7 3380246
Physical Propertles
Total Suspended Solids mg/L 360 4 |3380003 1300 4 |33B0003
RDL = Reportable Detection Limit
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Maxxam Job # AS46127
Report Date: 2009/09/03

Diriven by service and Science

wwiw.maxxamanalytics.com

SRK CONSULTING
Client Project # 1CY001.034

Sampler Initials: MS

RESULTS OF CHEMICAL ANALYSES OF WATER

[Maxxam 1D Q45268 Q45260 Q45270
Sampling Date 2008/08/23 2009/08/23 2009/08/23
11:00 10:30 10:00

ICOC Number F146381 __F148381 F146381

Units PO8-UN1 POS-UN2 POS-UN3 RDL OC Batch
Misc. Inorganics
Acidity (pH 4.5) mgiL <0.5 =0.5 =0.5 0.5 |3382970
Acldity (pH 8.3) mgiL 6.8 6.9 12.5 0.5 |3382870
Preparation B
Filter and HNO3 Preservation | N/A FIELD FIELD FIELD N/A | ONSITE
Misc. Inorganics )
Alkalinity (Total as CaCO3) mg/L 120 7 210 110 0.5 |3380274
iAlkalinity (PP as CaCQO3) mg/L =0.5 =0.5 =0.5 0.5 |3380274
Bicarbonate (HCO3) mail 140 250 130 0.5 [3380274
Carbonate (CO3) maiL <0.5 <05 <0.5 05 |3380274
Hydroxide (OH) mgiL =05 =0.5 =0.5 0.5 |3380274
Anions
Dissolved Sulphate (SO4) mg/L 8.7 18 82 0.5 |3383445
Dissolved Chloride (Cl) ma/L =0.5 <0.5 0.6 0.5 |3383444
Physical Properties
Conductivity usSfcm 233 415 215 1 |3380272
pH bH Units 78 78 75 ~ |3380248
Physical Properties
Total Suspended Solids ma/L 590 550 270 4 |3380003
RDL = Reportable Detection Limit
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Maxxam Job #: AG46127
Report Date; 2009/09/03

Driven by service and Scicnce

www.maxxamanalytics.com i

SRK CONSULTING
Client Project # 1CY001.034

Sampler Initials: MS

CSR DISSOLVED METALS - WATER (WATER)

[Maxxam 1D Q45266 Q45267
Sampling Date 2009/08/23 2008/08/23
16:00 17:30

COC Number F146381 F146381

Units | PO3-ETA-01 RDL | PO%S-ETA-02 [RDL |QC Batch
Misc. Inorganics
Dissolved Hardness (CaCO3) I:I'IQIL 164 0.5 3530 0.5 |3377447
Dissolved Metals by ICPMS
Dissolvad Aluminum (Al) ug/L =3 3 12 6 |3384592
Dissolved Antimony (Sb) ug/L <0.5 05 1 3384592
Dissolved Arsenic (As) ug/L 04 0.1 46.5 0.2 3384592
Dissolved Barium (Ba) ug/L 28 1 g9 2 |3384592
Dissolved Beryllium (Be) .ug!L <0.1 0.1 0.4 0.2 |3384592
Dissolved Bismuth (Bi) ug/L <1 1 =2 2 | 3384592
Dissolved Boron (B) ug/L =50 50 <100 100 | 3384592
Dissolved Cadmium (Cd) ugiL <0.01 0.01 <0.02 0.02 | 3384592
Dissolved Chromium (Cr) ug/L <1 1 =2 2 |3384592
Dissolved Cobalt (Co) ug/L =0.5 0.5 212 1 |3384592
Dissolved Copper (Cu) ug/L . <02 0.2 1.6 0.4 |3384502
DTssulved Iron {Fe) ug/L <5 5 291000 10 |3384592
Dissolved Lead (Pb) ug/L 1.9 0.2 24 0.4 |3384592
Dissolved Lithium (Li) ug/l <5 5 81 10 |3384592
Dissolved Manganese (Mn) ug/L 22 39200 2 |3384592
Dissolved Mercury (Hg) ugiL <0.02 0.02 0.08 0.04 | 3384592
Dissolved Molybdenum (Mo) | ug/L 4 M <2 2 |3384502
Dissolved Nickel (Ni) ug/L 1 1 252 2 |3384592
Dissolved Selenium (Se) ug/L 0.1 0.1 0.2 0.2 |3384582
Dissolved Silicon (Si) ug/L 9200 100 11100 200 |3384592
Dissolved Silver (Ag) ug/L <0.02 0.02 0.06 0.04 |3384592
Dissolved Strontium (Sr) ug/L 417 1 3150 2 |3384592
Dissolved Thallium (TI) ug/L <0.05 0.05 <0.1 0.1 |3384592
Dissolved Tin (8n) ug/L =5 5 <10 10 |3384582
Dissalved Titanium (TI) ug/l <5 5 27 10 |3384592
Dissolved Uranium (U) ug/L 0.5 0.1 11.0 0.2 | 3384592
Dissolved Vanadium (V) ug/L <5 =10 10 [3384592
Dissolvad Zine (Zn) ug/L <5 94500 10 [33B4592
Dissolved Zirconium (Zr) ug/L | <0.5 05 <1 1 |3384592
Dissolved Calcium (Ca) mg/L 51.3 0.05 504 0.05 3392069
RDL = Reportable Detection Limit
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www.maxxamanalytics.com
SRK CONSULTING
Maxxam Job #: A946127 Client Project #: 1CY001.034

Report Date: 2009/09/03
Sampler Initials: MS

CSR DISSOLVED METALS - WATER (WATER)

axxam ID Q45266 Q45267
ISampling Date 2009/08/23 2009/08/23

_ 16.00 17:30 B
ICOC Number F146381 F146381
t Units PO3-ETA-01 ROL | POS-ETA-02 RDL QC Batch
Dissolved Magnesium (Mg) mg/L 8.689 0.05 551 0.05 | 3392069
Dissolvad Potassium (K) mg/L 0.68 0.05 8.51 0.05 |3392069
Dissolved Sodium (Na) mg/L 281 0.05 54.0 0.05 | 3392069
Dissolved Sulphur (S) ma/L 17 3 1420 6 |3392069
RDL = Reportable Detection Limit
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Maxxam Job #: A946127
Report Date; 2009/09/03

Driven by service and Science |

www.masxxamanalyrics.com

SRK CONSULTING
Client Project #: 1CY001.034

Sampler Initials: MS

CSR DISSOLVED METALS - WATER (WATER)

axxam ID Q45268 Q45269 Q45270
Sampling Date 2009/08/23 2009/08/23 2009/08/23
. 11:00 10:30 10:00
COC Number F146381 F146381 F146381

Units | POS-UNS POB-UN2 POS-UN3 __|RDL [0C Batch|

Misc. Inorganics
Dissolved Hardness (CaCO3) |mg/L 114 218 98.9 0.5 |3377447
Dissolved Metals by ICPMS _ _
Dissolved Aluminum (Al ug/L 16 8 22 3 |3384592
Dissolved Antimany (Sb) uglL <05 <0.5 <05 0.5 |3384502
Dissolved Arsenic (As) ug/L 1.0 17 | 08 0.1 |3384592
Dissolved Barium (Ba) ug/L 74 147 4B 1 |3384592
Dissolved Beryllium (Be) ug/l. =0.1 =0.1 =0.1 0.1 |33B84592
Dissolved Bismuth (Bi) uglL <1 <1 <1 1 |3384502
Dissolved Boron (B) ug/L =50 =50 =50 50 |3384592
Dissolved Cadmium (Cd) ugfl 0.02 0.1 0.15 0.01 | 3384592
Diszolved Chromium (Cr) ug/L <1 <1 < 1 |3384592
Dissolved Cobalt (Co) ug/L =0.5 06 0.8 0.5 |3384502
Dissolved Copper (Cu) ug/l 3z 3.2 26 0.2 |3384592
Dissolved Iron (Fe) ug/L 19 102 57 5 3384592
Dissolved Lead (Pb) ugflL =0.2 =0.2 1.1 0.2 |3384592
Dissalved Lithium (L) ug/l 11 17 10 5 |3384502
Dissolved Manganese (Mn) ug/L 3 75 50 3384592
Diszolved Mercury (Hg) ug/L <0.02 <0.02 <0.02 0.02 | 3384592
Dissolved Molybdenum (Mo) | ug/L 13 80 110 3384592
Dissolved Nickel (Ni) ug/L 1 4 3 1 |3384592
Digsolved Selenium (Se) ug/L 1.3 25 1.0 0.1 |3384592
Dissalved Silicon (Si) ug/L 6580 6050 5950 100 |3384592
Dissolved Silver_(Ag) ug/L <0.02 <0.02 <0.02 0.02 | 3384592
Dissolved Strontium (Sr) ug/L 165 313 134 1 |3384592
Dissolved Thallium (TI) ug/L <0.05 =0.05 <0.05 0.05 | 3384592
Dissolved T||_1 (Sn) _ ug/L <5 <5 <5 5 |33B4592
Dissalved Titanium (TI) ug/L <5 =5 =5 5 3384592
Dissalved Uranium (U) ug/L 27 14.3 23 0.1 |3384592
Dissolved Vanadium (V) ug/L =5 <5 <5 3384592
Dissalved Zinc (Zn) ugfl =5 A 11 3384592
Dissolved Zircdnium (Zn ug/L <0.5 =0.5 <0.5 0.5 |3384592
Dissolved Calcium (Ca) mg/L 338 62.0 305 0.05 | 3392089
RDL = Reportable Detection Limit
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Maxxam Job # A946127
Report Date: 2009/09/03

wwiw.maxxnmanalviies.com

SRK CONSULTING
Client Project #: 1CY001.034

Sampler Initials: MS

CSR DISSOLVED METALS - WATER (WATER)

[Maxxam ID Q45268 045269 Q45270
Sampling Date 2009/08/23 2009/08/23 2009/08/23
11:00 10:30 10:00

COC Number F146381 F146381 F146381

Unitz PO3-UN1 PO%-UN2 PO3-LIN3 RDL QC Batch
Dissolved Magneslum (Mag) mg/L - 7.27 15.3 555 0.05 | 3392069
Dissolved Potassium (K) mgiL 1.40 2.66 1.72 0.05 | 3302069
Dissolved Sodium (Na) mg/L 2.84 4.84 6.21 0.05 | 3392069
Dissalved Sulphur (S) mg/L 4 8 5 3 |3392069
RDL = Raportable Detection Limit
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SRK CONSULTING
Maxxam Job # A946127 Client Project #: 1CY001.034
Report Date: 2008/09/03
Sampler Initials: MS

CSR DISSOLVED METALS - WATER (WATER) Comments
Sample Q45267-03 Elements by CRC ICPMS (dissolved): RDL raised due to sample matrix interference,

Sample Q45267-03 Na, K, Ca, Mg, 5 by CRC ICPMS (diss.): RDL raised due to sample matrix interference.

Results relate only to the ltoms tested.

Page 8 of 13



M =1 / = I Driven by service and Science
4 Analytics www.mnxxamanalytics.com
SRK CONSULTING
Attention: Daniel Mackie
Client Project #: 1CY001.034
P.O. #
Site Reference;

Quality Assurance Report
Maxxam Job Number: VA946127

QA/QC Date
Batch Analyzed
Num Init _ QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits |
3380003 TW2 Matrix Spike Total Suspended Solids 2009/08/28 103 % N/A
Spiked Blank Total Suspended Saollds 2009/08/28 101 % NIA
Method Blank Total Suspended Solids 2000/08/28 <4 mg/L
RPD Total Suspended Solids 2009/08/28 NC % 25
3380272 MM3  Spiked Blank Conductivity 2008/08/28 103 % 80-120
Method Blank Conductivity 2009/08/28 =1 uSfem
RPD Conductivity 2009/08/28 0.9 % 20
3380274 MM3 Matrix Spike Alkalinity (Total as CaCO3) 2009/08/28 NC % 80-120
Spiked Blank Alkalinity (Total as CaCO3) 2009/08/28 96 % 80-120
Method Blank Alkalinity (Total as CaCO3) 2008/08/28 <0.5 mag/L
Alkalinity (PP as CaCO3) 2008/08/28 0.5 mg/L
Bicarbonate (HCO3) 2009/08/28 =0.5 mag/lL
Carbonate (CO3) 2009/08/28 =0.5 mg/L
Hydroxide (OH) 2008/08/28 <0.5 mg/L
RPD Alkalinity (Total as CaCO3) 2009/08/28 2.1 % 20
3382836 5C2  Matrix Spike Dissolved Chloride (Cl) 2008/08/28 100 % 80-120
Spiked Blank Dissolved Chloride (CI) 2009/08/28 214] % 80-120
Method Blank Dissolved Chloride (CI) 2009/08/28 =0.5 ma/l
RPD Dissolved Chloride (CI) 2009/08/28 0.4 % 20
3382970 MM3 Spiked Blank Acidity (pH 8.3) 2009/08/29 a9 % 80-120
Method Blank Acidity (pH 4.5) 2009/08/29 <0.5 ma/L
Acidity (pH 8.3) 2009/08/29 0.6, RDL=0.5 mg/L
RPD [Q45266-02] Acidity (pH 4.5) 2009/08/29 NC % 20
Acidity (pH 8.3) 2009/08/29 NC % 20
3383444 5C2  Matrix Spike Dissolved Chioride (Cl) 2009/08/28 NG % 80-120
Spiked Blank Dissolved Chloride (Cl) 2009/08/28 95 % 80-120
Method Blank Dissolved Chloride (Cl) 2009/08/29 <0.5 mg/L
RPD [@45266-02] Dissolved Chloride (Cl) 2009/08/29 NC % 20
3383445 SC2 Matrix Spike Dissolved Sulphate (S04) 2009/08/29 97 % 75-125
Spiked Blank Dissolved Sulphate (504) 2009/08/29 91 % 80-120
Method Blank Dissolved Sulphate (504) 2009/08/29 =0.5 mg/L
RPD [Q45266-02] Dissolved Sulphate (S0O4) 2009/08/28 11 % 20
3384592 JT3  Matrix Spike Dissolved Arsenic (As) 2009/09/02 98 % 80-120
Dissolved Beryllium (Be) 2009/09/02 106 % 80-120
Diszolved Cadmium (Cd) 2009/09/02 102 % 80-120
Dissolved Chromium (Cr) 2009/09/02 100 % 80-120
Dissolved Cobalt (Co) 2009/09/02 98 % 80-120
Dissolved Copper (Cu) 2008/09/02 103 % 80-120
Dissolved Lead (Pb) 2009/09/02 105 % B0-120
Dissolved Lithium (Li) 2005/08/02 106 % 80-120
Dis=olved Nickel (Ni) 2009/08/02 98 % 80-120
Dissolved Selenium (Sa) 2009/08/02 103 % 80-120
Dissolved Uranium (U) 2009/09/02 106 % 80-120
Dissolved Vanadium (V) 2009/09/02 98 % 80-120
Dissalved Zinc (Zn) 2009/09/02 102 % 80-120
Splked Blank Dissaolved Arsenic (As) 2009/09/02 a8 % 80-120
Dissalved Beryllium (Be) 2009/09/02 101 % BO-120
Dissaolved Cadmium (Cd) 2009/09/02 101 % B0-120
Dizsolved Chromium (Cr) 2009/08/02 100 % BO- 120
Dissolved Cobalt (Co) 2009/09/02 99 % 80-120
Dissolved Copper (Cu) 2009/09/02 103 % 80-120
Dissolved Lead (Fb) 2009/09/02 103 % 80-120
Dissolved Lithium (Li) 2009/09/02 103 % 80-120
Dissolved Nickel (Ni) 2009/09/02 a9 % 80-120
Dissolved Salenium (Se) 2009/09/02 101 % 80-120

Maxxam Analytics Intemnational Corporation ofa Maxxam Analylics Bumaby: 8577 Commerce Court VEA 4NE Telaphane(804) 444-4808 Fax(604) 444-4511
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SRK CONSULTING
Attention: Daniel Mackie
Client Project # 1CY001.034
P.O.#
Site Reference; {

Quality Assurance Report (Continued) {
Mawxam Job Number: VAS46127

Qa/Qc Date
Bateh Analyzed |
Num Init  QC Type Parameter . yyyy/mm/dd Value Recovery Units QC Limits | |
3384592 JT3 Spiked Blank Dissolved Uranium (U) 2008/09/02 104 % 80-120
Dissolved Vanadium (V) 2009/09/02 o8 % 80-120
Dissolved Zinc (Zn) 2009/09/02 102 % B0-120| |
Methad Blank Dissolved Aluminum (Al) 2008/09/02 =3 ug/L |
Dissolved Antimony (Sb) 2009/09/02 <0.5 ug/L
Dissolved Arsenic (As) 2009/09/02 <0.1 ug/L
Dissolved Barium (Ba) 2009/09/02 <1 ug/L
Dissolved Beryllium (Be) 2009/08/02 <0.1 ug/l \
Dissolved Bismuth (Bi) 2009/08/02 <1 ug/L |
Dissolved Baron (B) 20089/09/02 =50 ug/L
Dissolved Cadmium (Cd) 2009/09/02 =0.01 ug/L
Dissolved Chromium (Cr) 2009/09/02 <1 ug/L
Dissolved Cobalt (Co) 2009/09/02 <0.5 ug/L
Dissolved Copper (Cu) 2009/09/02 =0.2 ug/L
Dissolved Iron (Fe) 2008/09/02 <5 ug/L
Dissolved Lead (Pb) 2009/09/02 =0,2 ug/L
Dissolved Lithium (Li) 2009/09/02 <5 ug/L
Dissolved Manganese (Mn) 2009/09/02 =<1 ug/L
Dissolved Mercury (Hg) 2009/08/02 0.04, RDL=0.02 ug/L
Dissolved Molybdenum (Ma) 2009/09/02 =1 ug/L
Dissolvad Nickel (Ni) 2009/09/02 =1 ug/L
Dissolved Selenium (Se) 2009/09/02 <0.1 ug/L [
Dissolved Silicon (Si) 2009/08/02 <100 ug/L
Dissolved Silver (Ag) 2009/09/02 <0.02 ug/L
Dissolved Strontium (Sr) 2009/09/02 =1 ug/l
Dissolved Thallium (T1) 2008/09/02 =0.05 ug/L
Dissolved Tin (Sn) 2009/09/02 <5 ug/L
Dissolved Titanium (Ti) 2005/09/02 <5 ug/L
Dissolved Uranium (U) 2009/09/02 <0.1 ug/L
Dissolved Vanadium (V) 2009/09/02 <5 ug/L |
Dissolved Zinc (Zn) 2008/09/02 =5 ug/l.
Dissolved Zircanium (Zr) 2009/09/02 <0.5 ug/L
RPD Dissolvad Aluminum (Al) 2008/09/02 NC % 20
Dissolved Antimony (Sh) 2009/09/02 NC % 20
Dissolved Arsenic (As) 2009/09/02 NC % 20
Dissolved Barium (Ba) 2009/09/02 NC % 20
Dissolved Beryllium (Be) 2008/08/02 NC % 20
Dissolved Bismuth (Bi) 20089/09/02 NC % 20
Dissolved Boron (B) 2009/09/02 NC % 20
Dissolved Cadmium (Cd) 2009/09/02 NC % 20
Dissolved Chromium (Cr) 2009/09/02 NC % 20
Dissolved Cobalt (Co) 20089/09/02 NC % 20
Dissolved Copper (Cu) 20089/09/02 NC % 20
Dissolved Iron (Fe) 2009/08/02 NC % 20
Dissolved Lead (Ph) 2009/09/02 NG % 20
Dissolved Manganese (Mn) 2009/08/02 NC % 20
Dissolved Mercury (Hg) 2009/08/02 NG % 20
Dissolved Molybdenum (Mo) 2009/09/02 NC % 20
Dissolved Nickel (Ni) 2009/09/02 NG % 20
Dissolved Selenium (Se) 2009/08/02 NC % 20
Dissolved Silicon (Si) 2009/09/02 NC % 20
Dissolved Silver (Ag) 2009/09/02 NC % 20 ‘
Dissolved Strontium (Sr) 2009/08/02 NC % 20|
Diszolved Thallium (T1) 2009/08/02 NC % 20
Dissolved Tin (Sn) 2009/09/02 NC % 20
|

Maxxam Analylies International Cerporalion o/a Maxxam Analylics Burnaby: BS77 Commerce Caurt VBA 4NS Telephone(B04) 444-4808 Fax(B04) 4444511
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Attention: Daniel Mackie
Client Project #: 1CY001.034
P.O. #:
Site Reference:

Quality Assurance Report (Continued)
Maxxam Job Number: VAS46127

QA/QC Dale
Batch Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Value Recove nits QC Limits
33845902 JT3 RPD Dissolved Titanium (Ti) 2009/09/02 NC % 20
Dissolved Uranium (U) 2008/09/02 NC % 20
Dissalved Vanadium (V) 2009/09/02 NC % 20
Dissolved Zine (Zn) 2009/09/02 NC % 20
Dissolved Zirconium (Zr) 2009/09/02 NC % 20
3352068 JT3 Method Blank Dissolved Calclum (Ca) 2005/09/02 <0.05 mg/L
Dissolved Magnesium (Mg) 2008/09/02 <0.05 ma/lL
Dissolved Potassium (K) 2008/08/02 =0.05 mag/L
Dissolved Sodium (Na) 2009/08/02 =0.05 mg/L
Dissolved Sulphur (S) 2009/09/02 =<3 mg/L
RPD Dissolved Calcium (Ca) 2009/09/02 NC % 20
Dissolved Magnasium (Mg) 2009/09/02 NC % 20
Dissolved Potassium (K) 2008/09/02 NC % 20
Dizsolved Sodium (Na) 2008/09/02 0.9 % 20
Dissolved Sulphur (S) 2009/09/02 NC % 20
Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance In the measurement.
Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference,
Spiked Blank: A blank matrix to which a known amount of the analyle has been added. Used to evaluate analyte recovery.
Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
NC (Matrix Spike). The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spiked amount was nol sufficiently significant to permit a reliable recovery calculation.
NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a
reliable calculation.

Maxxam Analytics Inlernational Corporation ofa Maxxam Analylics Bumaby: B577 Commerce Courl VEA 4NE Telephane(804) 4444808 Fax(G04) 444-4511
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Sample Integrity Form

Invoice To: Maxxam Job #: A946127
SRKCONSULTING Date Received: 2009/08/26
SRKCONSU-VAN Your C.O.C.# F146381

ATTN: Daniel Mackie Your Project #: 1CY001.034
SUITE 2200 Maxxam Project Manager: ASHLEY NIVISON
1066 W. HASTINGS ST. Quote #: A80211

VANCOUVER, BC
Canada VEE 3X2
Client Contact:

Daniel Mackie

No discrepancies noted.

Report Comments

Received Date:  2009/08/26 Time: 12:25 By:
Inspected Date: Time: By:
SIF Created Date: Time: 00:00 By:
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Driven by service and Scilence

SRK CONSULTING
SRKCONSU-VAN
SUITE 2200

1066 W. HASTINGS ST.
VANCOUVER, BC
Canada VGE 3X2

MAXXAM JOB #: A947122
Received: 2009/08/28, 13:00

Sample Matrix; Water
# Samples Received: 6

Analyses

www.maxxamanalytics.com

Your Project #: 1CY001.034
Your C.O.C. #: F116612

Report Date: 2009/09/04

CERTIFICATE OF ANALYSIS

Date

__Quantity Extracted

Date
Analyzed | aboratory Method

Alkalinity - Water

Chloride by Automated Colourimetry
Conductance - water

Herdness (calculated as CaCQ3)

Na, K, Ca, Mg, 5 by CRC |ICPMS (diss.)
Elemeants by CRC ICPMS (dissolved) ¢
Filter and HNO3 Preserve for Metals
pH Water

Sulphate by Automated Colourimetry
Sulphate by Automated Colourimetry
Total Suspended Solids

N/A
N/A
NIA
NIA
NIA
NIA
N/A
N/A
NIA
NIA

MAEMNMIDIDOSD0NR

Analyiical Method

2009/08/03 2009/09/02 BRN SOP-00264 R4.0

2008/09/02 BRN-SOF 00234 R3.0
2009/09/02 BRN SOP-00264 R2.0
2009/08/04

2009/09/04 BRN SOP-00206 R7.0
2005/08/04 BRN S0P-00206 R7.0
2008/058/01 BRN WI-00006 R1.0
2009/09/02 BRN SOP-00264 R4.0
2009/09/02 BRN-SOF 00243 R1.0
2009/08/04 BRN-SOP 00243 R1.0
2009/09/02 BRN SOP-00277 R5.0

* RPDs calculated using raw data. The rounding of final resulls may resull in the apparent difference.

(1) SCCICAEAL

Encryption Key

Please direct all questions regarding this Certificate of Analysls to your Project Manager.

ASHLEY NIVISON, BBY Customer Service
Email: ashley.nivison@maxxamanalytics.com
Phone# (604) 444-4808

Based on SM2320B
Based on EPA 325.2
Based on SM-2510B

Based on EFA 200.8
Based on EPA 200.8
Based on EPA 200.2
Based on SM-4500H+B
Based on EPA 3754
Based on EPA 375.4
Based on SM - 2540 D

Maxxam has procedures in place to guard against Improper use of the electronic signature and have the required "signatories", as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports. SCC and CALA have approved this reporting process and electronic report format.

M Analyics &

ion ofs M

Total cover pages: 1

Annlytics Burnaby: 8377 Commerce Court V5A 4N5 Telephone(E04) 4444808 Fax(604) 4444511
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SRK CONSULTING
Maxxam Job #: A947122 Client Project #: 1CY001.034
Report Date: 2000/09/04
Sampler Initials: MS

RESULTS OF CHEMICAL ANALYSES OF WATER

Maxxam D Q53016 Q53017
Sampling Date 2009/08/27 2009/08/27
11:00 11:15

ICOC Number F116612 F116612

Unlts P03-GS1B POS-GS-5W RDL _QC Batch
Preparation
Filter and HNO3 Preservation | N/A FIELD FIELD N/A | ONSITE
Misc. Inorganics
Alkalinity (Total as CaCO3) mg/L 230 79 0.5 |3393435
IAlkalinity (PP as CaCQ3) mg/L <0.5 <0.5 0.5 |3393435
Bicarbonate (HCO3) mafl 280 96 0.5 |3393435
Carbonate (CO3) mg/L =0.5 =0.5 0.5 |3393435
Hydroxide (OH) malL =0.5 =0.5 0.5 |3383435
Anions B B
Dissolved Sulphate (SO4) mg/L 440 310 5 |3385089
Dissolved Chioride (CI) mg/L 0.6 =0.5 0.5 |3395023
Physical Properties B
Conductivity uSicm 1140 738 1 3393431
pH pH Units 7.6 78 3393291
Physical Properties
Total Suspended Solids mg/L 13 5 4 33920080
RDOL = Reportable Detection Limit

Page 2 of 15
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SRK CONSULTING
Maxxam Job #: A947122 Client Project # 1CY001.034
Report Date; 2009/09/04
Sampler Initials: MS

RESULTS OF CHEMICAL ANALYSES OF WATER

[Maxxam ID Q53018 Q53019 Q53020
ISampling Dale 2009/08/26 2009/08/26 2009/08/26
18:00 15:00 15:00

ICOC Number F116612 F116612 F118612

. | units | Po9-SiS-04 | P09-SIS-03D | P09-SIS-03 _|RDLIQC B
Preparation
Filter and HNO3 Preservation | N/A FELD | FIELD FIELD N/A | ONSITE
Mise, Inorganics
Alkalinity (Tolal as CaCO3) mgil 180 180 170 0.5 |3393435
Alkalinity (PP as CaCO3) mg/L <0.5 <0.5 <0.5 0.5 |3393435
Bicarbonate (HCO3) magiL 220 210 210 0.5 |3393435
Carbonate (CO3) mgiL <0.5 <0.5 ] <0.5 0.5 |3393435
Hydroxide (OH) mg/L <0.5 <0.5 <0.5 | 0.5 |3393435
lAnions
Dissolved Sulphate (SO4) mgiL G000 6200 6000 50 |3395681
Dissolved Chloride (CI) mg/L 6.3 6.0 6.5 0.5 _ 3395023
Physical Properties
Cﬁnduﬁlivity uSfem 6600 6930 7080 1 |3393431
pH pH Units 6.9 69 7.0 3393291
Physical Properties
Total Suspended Solids mg/L 3200 930 930 4 | 3380080
RDL = Reportable Detection Limit
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SRK CONSULTING

Maxxam Job #: A947122 Client Project # 1CY001.034

Report Date: 2005/09/04 i
Sampler Initials: MS )

CSR DISSOLVED METALS - WATER (WATER)

Maxxam ID Q53021 ]
[Sampling Date 2009/08/25
18:00

COC Number F116612

P0g-515-02 RDL [AC Batch )

|

Dissolved Magnesium (Mg) mg/L 1210 0.5 |3396021
Digsolved Potassium (i) mg/L 14.6 0.5 |3386021
Dissolved Sodium (Na) mg/L 58.3 0.5 |3396021
Dissolved Sulphur (S) mg/L 2420 30 |3386021
RDL = Reporiable Detection Limit

Page 10 of 15
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SRK CONSULTING

Maxxam Job # A947122 Client Project # 1CY001.034
Report Date: 2009/09/04

Sampler Initials: MS

Sample
Sample
b Sample
Sample
Sample
Sample
Sample

Sample

Results rolate only to the items tested.

CSR DISSOLVED METALS - WATER (WATER) Comments
(153018-03 Elements by CRC ICFMS (dissolved): RDL raised due to sample matrix interference.
Q53019-03 Elements by CRC ICPMS (dissolved): RDL raised due to sample matrix interference.
(Q153020-03 Elements by CRC ICPMS (dissolved): RDL raised due to sample matrix interference.
Q153021-03 Elements by CRC ICPMS (dissolved): RDL raised due to sample malrix interferenca.
Q53018-03 Na, K, Ca, Mg, S by CRC ICPMS (diss.): RDL raised due to sample matrix interference.
Q53019-03 Na, K, Ca, Mg, 5 by CRC ICPMS (diss.): RDL raised due to sample matrix interference.
Q153020-03 Na, K, Ca, Mg, 5 by CRC ICPMS (diss.); RDL raised due to sample matrix interference.

Q153021-03 Na, K, Ca, Mg, S by CRC ICPMS (diss.): RDL ralsed dua to sample matrix interference.

Page 11 of 15
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Attention: Daniel Mackie
Client Project #: 1CY001.034
P.O. #
Site Reference:

Quality Assurance Report
Maxxam Job Number: VA847122

QA/QC Date
Batch Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits
3390080 TW2 Matrix Spike
[@53016-02] Total Suspended Solids 2008/09/02 108 % 80-120
Spiked Blank Total Suspended Solids 2009/09/02 =1 % 80-120
Methad Blank Total Suspended Solids 2009/09/02 <4 mall
RPD Total Suspended Solids 2009/059/02 NC % 25
3392829 AA1  Matrix Spike Dissolved Arsenic (As) 2009/09/04 102 % B0-120
Dissolved Beryllium (Be) 2008/09/04 106 % 80-120
Dissolved Cadmium (Cd) 2009/09/04 103 % 80-120
Dissolved Chromium (Cr) 2009/09/04 104 % 80-120
Dissolved Cobalt (Co) 2009/09/04 NC % 80-120
Dissolved Copper (Cu) 2005/09/04 102 % B0-120
Dissolvad Lead (Pb) 2008/09/04 104 % 80-120
Dissolved Lithium (LI) 2008/09/04 106 % 80-120
Dissolved Nickel (Ni) 2008/05/04 NC % 80-120
Dissolved Selenium (Se) 2009/09/04 106 % 80-120
Dissolved Uraniumn (U) 2008/09/04 112 % 80-120
Dissolved Vanadium (V) 2009/09/04 107 % 80-120
Dissolved Zinc (Zn) 2009/09/04 NC % 80-120
Spiked Blank Dissolved Arsenic (As) 2009/09/04 102 % 80-120
Dissolved Beryllium (Be) 2009/09/04 100 % 80-120
Dissolved Cadmium (Cd) 2009/09/04 99 % 80-120
Dissolved Chromium (Cr) 2009/09/04 105 % 80-120
Dissolved Coball (Co) 2009/09/04 104 % 80-120
Dissolved Copper (Cu) 2008/09/04 106 % 80-120
Dissolved Lead (Pb) 2009/09/04 107 % 80-120
Dissolved Lithium (Li) 2009/09/04 102 % 80-120
Dissolved Nickel (Ni) 2009/09/04 104 % 80-120
Dissolved Selenium (Se) 2009/09/04 104 % 80-120
Dissolved Uranium (U) 2009/09/04 109 % 80-120
Dissolved Vanadium (V) 2009/09/04 103 % 80-120
Dissolved Zinc (Zn) 2009/09/04 104 % 80-120
Method Blank Dissolved Aluminum (Al) 2009/09/04 =3 ug/l
Dissolved Antimony (Sb) 2009/09/04 <0.5 ug/L
Dissolved Arsenic (As) 2009/09/04 <0.1 ug/L
Dissolved Barium (Ba) 2009/09/04 <1 ug/L
Dissolved Beryllium (Be) 2009/08/04 =0.1 ug/L
Dissolved Bismuth (Bi) 2009/09/04 =<1 ug/L
Dissolved Boron (B) 2009/09/04 =50 ug/L
Dissolved Cadmium (Cd) 2009/09/04 =0.01 ug/L
Dissalved Chromium (Cr) 2009/09/04 <1 ug/L
Dissolved Cobalt (Co) 2009/09/04 =0.5 ug/L
Dissolved Copper (Cu) 2005/09/04 =0.2 ug/L
Dissalved Iron (Fe) 2009/09/04 <5 ug/L
Dissolved Lead (Pb) 2009/09/04 =0.2 ug/L
Dissalved Lithium (Li) 2005/09/04 <5 ug/L
Dissolved Manganese (Mn) 2009/09/04 =1 ug/L
Dissolved Mercury (Hg) 2009/09/04 <0.02 ugiL
Dissolved Molybdenum (Mo) 2009/09/04 <1 ug/L
Dissolved Nickel (Ni) 2009/09/04 <1 ug/L
Dissolved Selenium (Se) 2009/08/04 =0.1 ug/L
Dissolved Silicon (Si) 2009/09/04 <100 ug/L.
Dissolved Silver (Ag) 2009/09/04 <0.02 ug/L
Dissolved Strontium (Sr) 2009/09/04 <1 ug/L
Dissolved Thalllum (T1) 2009/09/04 <0.05 ugiL
Dissolved Tin (Sn) 2009/09/04 <5 ug/L

Maxxam Analytics Intematianal Corparation o/a Maxxam Analytics Bumaby: 8577 Commarce Court V5A 4N5 Telephona(604) 444-4B08 Fax{(B04) 444.4511
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Attention: Daniel Mackie
Client Project # 1CY001.034
P.O.#:
Site Reference:

Quality Assurance Report (Continued)
Maxxam Job Number: VAS47122

QAQC Dale
Batch Analyzed
Num Init  QC Type Parameter yyyyimm/dd Value  Recovery Units QC Limits
3392829 AA1 Method Blank Dissolved Titanium (Ti) 2009/09/04 =5 ug/lL
Dissolved Uranlum (U) 2009/09/04 =0.1 ug/L
Dissolved Vanadium (V) 2008/08/04 <5 ug/L
Dissolved Zinc (Zn) 2008/08/04 <5 ug/L
Dissolved Zirconium (Zr) 2008/08/04 <0.5 ug/L
RPD Dissolved Arsenic (As) 2008/09/04 3.1 % 20
Dissolved Barium (Ba) 2008/09/04 1.4 % 20
Dissolved Chromium (Cr) 2009/09/04 NC % 20
Dissolved Copper (Cu) 2009/09/04 51 % 20
Dissolved Lead (Pb) 2009/09/04 0.2 % 20
Dissolved Zinc (Zn) 2009/09/04 NC % 20
3393431 MM3 Spiked Blank Conductivity 2008/09/03 100 % 80-120
Method Blank Conductivity 2008/09/03 <1 uSfem
RPD Conductivity 2009/09/03 ] % 20
3393435 MM3 Malrix Spike Alkalinity (Total as CaCQO3) 2009/09/03 NC % 80-120
Spiked Blank Alkalinity (Total as CaCO3) 2009/08/03 99 % 80-120
Method Blank Alkalinity (Total as CaCO3) 2009/09/03 <0.5 ma/L
Alkalinity (PP as CaCO3) 2009/08/03 =0.5 ma/l
Bicarbonate (HCO3) 2008/09/03 =0.5 mag/L
Carbonate (CO3) 2009/09/03 =0.5 mg/L
Hydroxide (OH) 2009/09/03 =0.5 mg/L
RFD Alkalinlty (Total as CaCO3) 2009/09/03 0.2 % 20
Alkalinity (PP as CaCO3) 2009/08/03 NC % 20
Bicarbonate (HCO3) 2009/09/03 0.2 % 20
Carbonate (CO3) 2008/09/03 NC % 20
Hydroxide (OH) 2009/09/03 NC % 20
3305023 8C2  Matrix Spike Dissolved Chlgride (Cl) 2009/09/02 109 % 80-120
Spiked Blank Dissolvad Chloride (Cl) 2009/09/02 102 % 80-120
Method Blank Dissolved Chloride (CI) 2009/09/02 =0.5 mg/L
RPD Digsolved Chloride (Cl) 2009/08/02 0.5 % 20
3395089 SC2  Matrix Spike Dizsolved Sulphate (S04) 2008/09/02 NC % 75-125
Spiked Blank Dissolved Sulphate (S04) 2009/09/02 84 % 80 -120
Method Blank Dissolved Sulphate (S04) 2009/08/02 0.9, RDL=0.5 mg/L
RFD Dissolved Sulphate (304) 2008/09/02 16 % 20
3305681 SC2 Matrix Splke Dissolved Sulphate (504) 2009/09/04 NG % 75-125
Splked Blank Dissolved Sulphate (S04) 2009/09/03 k| % 80-120
Method Blank Dissolved Sulphate (S04) 2009/09/03 <0.5 mg/L
RPD Dissolved Sulphate (504) 2008/09/03 1.3 % 20
3396021 AA1  Method Blank Dissolved Calcium (Ca) 2009/09/04 <0.05 maflL
Dissolved Magnesium (Mg) 2009/08/04 =0.05 mg/L
Dissolved Potassium (K) 2009/09/04 =0.05 mg/L
Dissalved Sodium (Na) 2009/09/04 =(.05 mg/L
Dissolved Sulphur (5) 2008/05/04 <3 mg/L
RPD Dissolved Calcium (Ca) 2009/09/04 0.3 Y% 20
Dissolved Magnesium (Mg) 2009/09/04 1.4 - % 20
Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.
Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.
Method Blank: A blank matrix containing all reagents used in the analylical procedure, Used to identify laboratory contamination.
NG (Matrix Spike): The recovery in the matrix spike was not calculated. The relalive difference belween the concentration in the parent sample and the
spiked amount was not sufficiently significant to permit a reliable recovery calculation.
NC (RPD): The RPD was not calculated. The level of analyle detected in the parent sample and its duplicate was not sufficiently significant to permit a
reliable calculation.

Maxxam Analytics Intemational Corporation o/a Maxxam Analytics Burnaby: 8577 Commerce Caurt VA 4N5 Telaphone(604) 444-1808 Fax(604) 444-4511
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Invoice To:
SRKCONSULTING
SRKCONSU-VAN
ATTN: Daniel Mackie
SUITE 2200

1066 W. HASTINGS ST.
VANCOUVER, BC
Canada VGE 3X2
Client Contact:

Daniel Mackie

No discrepancies noted.

Report Comments

www.maxxamanalytics.com

Sample Integrity Form

Maxxam Job #: A947122
Date Received: 2009/08/28
YourC.O.C. # F116612
Your Project #: 1CY001.034

Maxxam Project Manager: ASHLEY NIVISON
Quote #: AB0211

Received Date: 2009/08/28 Time: 13:00 By:
Inspected Date: Time: By:
SIF Created Date: Time: 00:00 By:
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www.maxxamanalytics.com

Your Project #: 1CY001.034
Your C.0.C. #: F116612

Attention: Daniel Mackie
SRK CONSULTING

SRKCONSU-VAN
SUITE 2200
1066 W. HASTINGS ST.
VANCOUVER, BC
Canada VEE 3X2
Report Date: 2009/09/08

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A947122
Received: 2009/08/28, 13:00

Sample Matrix; Water
# Samples Received: 6

Date Date
Analyses Quantity Extracted Analyzed Laboratory Mathod Analytical Method
Acidity pH4.5& pH 8.3 9 6 N/A 2009/09/05 BRN SOP-00281 R3.0 Based on SM-2310
Alkalinity - Water 6 2009/09/03 2009/09/02 BRN SOP-00264 R4.0 Based on SM2320B
Chloride by Automated Colourimetry 6 NIA 2009/08/02 BRN-SOP 00234 R3.0 Based on EPA 325.2
Conductance - water 6 N/A 2009/09/02 BRN SOP-00264 R2.0 Baszed on SM-2510B
Hardness (calculated as CaCO3) 6 N/A 2009/09/04
Na, K, Ca, Mg, 5§ by CRC ICPMS (diss.) 6 NIA 2008/05/04 BRN SOP-00206 R7.0 Based on EFA 200.8
Elements by CRC ICPMS (dissolved) ¢ 6 NIA 2009/09/04 BRN SOP-00206 R7.0 Based on EPA 200.8
Filter and HNO3 Preserve for Metals 6 N/A 2009/09/01 BRN WI-00006 R1.0 Based an EPA 200.2
pH Water 6 NIA 2009/09/02 BRN SOP-00264 R4.0 Bazed on SM-4500H+B
Sulphate by Automated Colourimetry 2 NIA 2009/08/02 BRN-SOF 00243 R1.0 Based on EPA 375.4
Sulphate by Automated Colourimetry 4 NIA 2009/09/04 BRN-SOP 00243 R1.0 Based on EPA 375.4
Total Suspended Solids 6 NIA 2008/09/02 BRN SOP-00277 R5.0 Based on SM - 2540 D

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) SCCICAEAL

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

ASHLEY NIVISON, BBY Customer Service
Email: ashley.nivison@maxxamanalylics.cam
Phone# (504) 444-4808

Mazxxam has procedures in place to guard against improper use of the eleclronic signalure and have the required "signatories”, as per section
5.10.2 of [ISONEC 17025:2005(E), signing the reports. SCC and CALA have approved this reporting process and electronic report format.

Total cover pages: 1

Analytics Ir ional Corp ofa Maxxam Analytics Burnaby: 8577 Commerce Court VEA 4N5 Telephone(504) 4444808 Fax(604) 444-4511
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Maxxam Job #: A947122
Report Date; 2008/09/08

Driven by service and Scicnce

“'“'\"-I'I'ISI'XII'Inlnnﬂl}'ﬂfﬁ.-f-'ﬂﬂ'l
SRK CONSULTING |
Client Project #: 1CY001.034

Sampler Initials: M3

RESULTS OF CHEMICAL ANALYSES OF WATER

[Maxxam 1D Q53018 Q53017
Sampling Date 2009/08/27 2009/08/27
: 11:00 11:15

COC Number F116612 F116612

i Units P09-GS1B P09-GS-SW__ |RDL [AC Batch
Misc. Inorganics
Acidity (pH 4.5) mg/L <0.5 <0.5 0.5 |3399133
Acidity (pH 8.3) mg/L 138 =05 0.5 |3399133
Praparation
Filter and HNO3 Preservation | N/A FIELD FIELD N/A | ONSITE
Misc. Inorganics
Alkalinity (Total as CaCO3) mg/L 230 79 0.5 |3393435
Alkalinity (PP as CaCO3) mg/L <0.5 <0.5 0.5 |3393435
Bicarbonate (HCO3) mg/L 280 96 0.5 13393435
Carbonate (CO3) mg/L <0.5 =0.5 0.5 |3393435
Hydroxide (OH) mg/L <0.5 <0.5 [0.5 |3393435
Anions ;
Dissolved Sulphate (504) mall 440 310 5 |3395089
Dissolved Chloride (CI) mg/L 08 <0.5 0.5 |3395023
Physical Properties
Conductivity uSfem 1140 738 1 |3393431
pH pH Units 76 78 3393291
Physical Properties
Total Suspended Solids mg/L 13 5 4 |3390080
RDL = Reportable Detection Limit
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MaxYam

Maxxam Job # A947122
Report Date: 2009/09/068

Driven by service and Science

www.maxxamanalytics.com
SRK CONSULTING
Client Project #: 1CY001.034

Sampler Initials: MS

RESULTS OF CHEMICAL ANALYSES OF WATER

[Maxxam ID_ Q53018 Q53019 Q53020
Sampling Date 2009/08/26 2009/08/26 2009/08/26
18:00 15:00 15:00

COC Number F116612 F116612 F116612

Units P09-515-04 P09-515-03D P09-5iS-03 RDL [IC Batch
Misc. Inorganics
Acidity (pH 4.5) mg/L =0.5 =0.5 =0.5 0.5 |3399133
Acidity (pH 8.3) mg/L 409 553 526 0.5 |3399133
Preparation 7
Filter and HNO3 Preservation | N/A FIELD FIELD FIELD N/A | ONSITE
Misc. Inorganics
Alkalinity (Total as CaCO3) mg/L 180 180 170 0.5 |3393435
Alkalinity (PP as CaCO3) ma/L <0.5 =0.5 <0.5 0.5 |3383435
Bicarbonate (HCO3) mgil. 220 210 210 05 (3393435
Carbonate (CO3) mg/L =0.5 <0.5 =<0.5 0.5 |3393435
Hydroxide (OH) ma/L <0.5 =0.5 <0.5 05 |3393435
lAnions .
Dissolved Sulphate (S04) mg/L 6000 6200 6000 50 |[3395681
Dissoluéd Chioride (CI) mgiL 6.3 6.0 6.5 0.5 |3395023
Physical Properties
Conductivity uSicm 6600 6930 7080 1 3393431
pH pH Unils 6.9 6.9 7.0 3393291
Physical Properties
Total Suspended Solids mg/L 3200 930 930 4 | 3390080
RDL = Reportable Detection Limit
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Maxxam Job # AB47122
Report Date: 2009/09/08

Priven by service and Science |

www.mnaxxamanalytics.com |
SRK CONSULTING
Client Project #: 1CY001.034

Sampler Initials; MS

RESULTS OF CHEMICAL ANALYSES OF WATER

Maxxam 1D — 053021
ISampling Date 2009/08/25
18:00

ICOC Number F116612

Units P03-515-02° RDL [QC Batch
Misc. Inorganics
Acldity (pH 4.5) mall =0.5 0.5 |3309133
Acidity (pH 8.3) mgL | 72 05 |3399133
Preparation
Filter and HNO3 Preservation | N/A FIELD N/A | ONSITE
Misc. Inorganics
iAlkalinity (Total as CaCO3) mg/L 180 0.5 |3393435
Alkalinity (PP as CaCO3) malL <0.5 0.5 |3383435
Bicarbonate (HCO3) mall 220 0.5 |3393435
Carbonate (CO3) mg/L <0.5 0.5 |3393435
Hydroxide (OH) mg/L =0.5 0.5 |3393435
Anions
Dissolved Sulphate (S04) mg/L 63900 _50 3395681
Dissolved Chloride (CI) ma/L 6.3 0.5 |3395023
Physical Properties
Conductivity uS/icm 7650 1 13383431
pH pH Units 7.0 3393201
Physical Properties
Total Suspended Solids mgIL 8970 _ 4 133580080
RDL = Reportable Detection Limit
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Maxxam Job #: A947122

Report Date: 2009/09/08

www.maxxamanalytics.com
SRK CONSULTING
Client Project #: 1CY001.034

Sampler Initials: MS

CSR DISSOLVED METALS - WATER (WATER)

[Maxxam D Q53016 053017
ISampling Date 2008/08/27 2008/08/27
11:00 _ 11115

ICOC Number F116612 F116812

Units | P09-GS1B P09-GS-SW DL |QC Batch
Misc. Inorganics
Dissolved Hardness (CaC03) |mglL 660 31 0.5 |3385515
Dissolved Metals by ICPMS
Dissolved Aluminum (Al) ug/L 4 12 3 |3392829
Dissolved Antimany (Sh) ug/L 19.2 0.8 0.5 |3392829
Dissolved Argenic (As) ug/L 148 1.0 0.1 |3392829
Dissolved Barium (Ba) ug/L 18 41 1 3392828
Dissolved Beryllium (Be) ug/L <0.1 =0.1 0.1 |3392829
Dissolved Bismuth (Bi) [ugn <1 <1 1 |3302820
Diésulved Boron (B) ug/l =50 <50 50 |33928289
Dissolved Cadmium (Cd) ugil. 0.35 0.02 0.01 |3392829
Dissolved Chromium (Cr) uglL <1 <1 1 |3392829
Dissulve_d Cobalt (Co) ug/L 53.1 <0.5 0.5 33928_29
Dissolved Copper (Cu) ug/L 0.3 14 0.2 |3392829
Dissolved Iron (Fe) ug/L 1570 8 5 |3382829
Dissolved Lead (Pb) ug/L 4.8 0.3 0.2 |3392829
Dissolved Lithium (Li) ug/L 11 <5 5 |3392829
Dissolved Manganese (Mn) ug/L 1480 4 1 |3392829
Dissolved Mercury (Hg) ug/L =0.02 <0.02 0.02 | 3392829
Dissolved Molybdenum (Mo) | ug/L 3 1 |3392829
Disaulﬁed Nickel (Ni) ug/L 162 1 |3392829
Dissolved Selenlum (Se) ug/L =0.1 05 0.1 |3392829
Dissolved Silicon (Si) ug/L 1900 324 100 [3302829
Dissalved Silver (Ag) ug/L =0.02 =0.02 0.02 |3392829
Dissalved Strontium (Sr) ug/L 594 358 1 |3302820
Dissolved Thallium (T1) ug/L 268 =0.05 0.05 | 3392829
Dissolved Tin (Sn) ug/L <5 <5 5 3392829
Dissolved Titanium (Ti) ug/L <5 =5 5 |3392829
Dissolved Uranium (U) ug/L 14.4 14.1 0.1 |3392829
Dissolved Vanadium (V) ug/L <5 <h 5 |3392829
Dissolved Zinc (Zn) ug/L 4710 10 5 |3392829
Dissolved Zirconium (Zr) ug/L <0.5 <0.5 0.5 [3392829
Dissolved Calcium (Ca) mg/L 163 90.0 0.05 | 3396021
RDOL = Reportable Detection Limit
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SRK CONSULTING '
Maxxam Job # A947122 Client Project #: 1CY001.034
Report Date: 2009/09/08

Sampler Initials; MS
CSR DISSOLVED METALS - WATER (WATER)

[Maxxam 1D Q53016 Q53017
'Sampllng Date 2009/08/27 2008/08/27
11:00 11:15

IQDC Number F116612 F116612

Units P03-GS1B P09-GS-8W RDL KQC Batch
Dissolved Magnesium (Mg)  |mgiL 61.8 40.4 0.05 | 3398021
Dissolved Potassium (K) mg/L 411 259 0.05 | 3396021
Dissolved Sadium (Na) mafl 11.4 9.78 0.05 | 3396021
Dissolved Sulphur (S) mgiL 179 116 3 |3398021
RDL = Reportable Detection Limit
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Maxxam Job # A947122
Report Date: 2008/09/08

SRK CONSULTING

IV, l‘l.li‘l:‘{xﬂlllﬂllﬂl}'tlfs.!!ﬂhi

Client Project #: 1CY001.034

Sampler Initials: MS

CSR DISSOLVED METALS - WATER (WATER)

[MaxxamD___ Q53018 Q53018 Q53020
Sampling Date 2009/08/26 2009/08/26 2009/08/28
18:00 15:00 15:00

ICOC Number F116612 F116612 F116612

Units | P03-51S-04 P08-SIS-030 P09-SIS-03 | RDL [OC Batch
Misc. Inorganics
Dissolved Hardness (CaCO3) |mg/L 5150 5550 5470 0.5 |3385515
Dlséolvad Metals by ICPMS
Dissolved Aluminum (Al) ug/L 55 42 40 30 |3392829
Dissolved Antimaony (Sh) ug/L <5 <5 =5 5 3392829
Dissolved Arsenic (As) ug/L =<1 1 <1 1 3392829
Dissalved Barium (Ba) ug/L 26 23 24 10 3392829
Dissolved Beryllium (Be) ug/L <1 =1 =1 1 |3392829
Dissolved Bismuth (Bi) ug/L <10 =10 <10 10 |3392829
Digsolved Boron (B) ug/L =500 <500 <500 500 |3392829
Dissolved Cadmium (Cd) ug/L 72.2 89.8 8.5 0.1 |3392829
Dissolved Chromium (Cr) ug/L =10 =10 <10 10 |3392829
Dissolved Cabalt (Co) ug/l 8 13 12 5 |[3392829
Dissolved Copper (Cu) ug/L 25 2 25 2 |3392829
Dissolved Iron (Fe) ug/L 244 82 =50 50 |[3392829
Dissolved Lead (Pb) ug/L 2 <2 <2 2 |3302820
Dissolved Lithium (Li} ug/L 157 178 180 50 |3382829
Dissolved Manganese (Mn) ug/L 58100 70500 69300 10 |[3392829
Dissolved Mercury (Hg) ug/L - <02 =0.2 =0.2 0.2 |3382820
Dissolved Molybdenum (Mo) | ug/L =10 =10 <10 10 |3352829
Dissolved Nickel (Ni) ug/L 2080 2230 2230 10 (3392829
Dissolved Selenium (Se) ug/L <1 =1 =1 1 |3392829
Dissolved Silicon (Si) ug/L 11900 11100 10800 1000 | 3392829
Dissolved Silver (Ag) uglL 03 0.3 02 02 3302829
Dissolved Strontium (Sr) ug/L 2130 2000 2020 10 |3382829
Dissolved Thallium (TI) ugiL <0.5 05 <0.5 0.5 |3392829
Dissolved Tin (Sn) ug/L <50 <50 =50 50 |3392829
Dissolved Titanium (Ti) ug/L =50 <50 =50 50 |3352829
Dissolved Uranlum (U) ug/L 4 ] 6 1 |3392829
Dissolved Vanadium (V) ug/L <50 =50 =50 50 |3392820
Dissolved Zinc (Zn) ug/L 307000 362000 357000 50 |[3392829
Dissolved Zirconium (Zr) ug/L <5 <5 =5 5 |3392820
Dissolved Calcium (Ca) ma/L 462 457 454 ) 0.5 |3396021

RDL = Reportable Detection Limit
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SRK CONSULTING '

Maxxam Job # A947122 Client Project # 1CY001.034
Report Date: 2009/09/08 i

Sampler Initials: MS

CSR DISSOLVED METALS - WATER (WATER)

[Maxxam 1D Q53018 Q53019 Q53020
Sampling Date 2009/08/26 2009/08/26 2009/08/26
18:00 15:00 15:00

COC Number F116612 F116612 F116612

Units | P09-S1S-04 P09-51S-030__| P09-SIS-03 | RDL |QC Batch
Dissolved Magnesium (Mg)  [mag/L 971 1070 1050 0.5 [3396021
Dissolved Potassium (K) mg/L 127 13.8 14.0 0.5 (3396021
Dissolved Sodium (Na) mg/L B63.2 46.4 452 0.5 |3396021
Dissolved Sulphur (S) mg/L 2020 2120 2210 30 |3398021
RDL = Reportable Detection Limit
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Maxxam Job #: AB47122
Report Date: 2009/09/08

Driven by service and Science

www.maxxamanalytics.com
SRK CONSULTING
Client Project # 1CY001.034

Sampler [nitials; MS

CSR DISSOLVED METALS - WATER (WATER)

[Maxxam ID B} Q53021
ISampling Date 2009/08/25
18:00

COC Number F116612 ]

Units | P09-SIS-02 | RDL |OC Batch |
Misc. Inorganics
Dissolved Hardness (CaC03) |mg/L 6260 0.5 (3385515
Dissolved Metals by ICPMS
Dissolved Aluminum (Al) ug/L 33 30 |3392829
Dissolved Antimony (Sb) ugll | <5 5 |3392828
Dissolved Arsenic (As) ug/L 2 3382829
Dissolved Barium (Ba) ugll 31 10 |3392829
Dissolved Beryllium (Be) ug/L =1 1 [3392820
Dissolved Bismuth (Bl ug/L <10 10 |3392829
Dissolved Baron (B) ug/L =500 500 |3392829
Dissolved Cadmium (Cd) ug/L 892 0.1 |3392829
Dissolved Chromium (Cr) ugll. <10 10 |3392829
Dissolved Cobalt (Co) ug/L - 110 3392829
Dissalved Copper (Cu) ug/L 18 3392820
Dissolved Iron (Fe) ug/L 6542 50 (3392829
Dissolved Lead (Pb) ug/L <2 2 |3392829
Dissolved Lithium (Li) ug/L 184 50 3392829
Dissolved Manganese (Mn) | ug/L 85000 10 |3392829
Dissolved Mercury (Hg) ug/L =0.2 0.2 |3392829
Dissolved Molybdenum (Mo) | ug/L =10 10 |[3392829
Dissolved Nickel (Ni) ug/L 2310 10 |3392829
Dissolved Selenium (Se) uglL <1 1 |a3e2820
Dissolved Silicon (Si) ug/L 10000 1000 | 3392829
Dissolved Silver (Ag) uglL 0.3 0.2 |3392829
Diszolved Strontium (Sr) ug/L 2140 10 |3392829
Dissolved Thalllum (T1) ugiL <0.5 0.5 [3392829
Dissolved Tin (Sn) ug/L <h0 50 |3392829
Dissolved Titanium (Ti) ug/L =50 50 |3382829
Dissolved Uranium (U) ug/L 4 1 |3392829
Dissolved Vanadium (V) ug/L <50 50 3392829
Dissolved Zine (Zn) ugil. 396000 50 |3392829
Dissolved Zirconium (Zr) ugI_L <5 5 |3392829
Dissolved Calcium (Ca) mag/L 509 0.5 3396021
RDL = Reportable Detection Limit
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SRK CONSULTING
Maxxam Job # A947122 Client Project # 1CY001.034
Report Date: 2009/09/08

Sampler Initials: MS
CSR DISSOLVED METALS - WATER (WATER)

[Maxxam 1D Q53021
iSampling Date 2008/08/25

i} i 18.00
COC Number F116612

Units | _P09-515-02 ROL QC

Dissolved Magnesium (Mg)  [mag/L 1210 0.5 |3386021
Dissolved Potassium (K) mg/L 14.6 0.5 |3396021
Dissolved Sodium (Na) mg/L 583 0.5 |3396021
Dissolved Sulphur (S) ma/L 2420 30 |3398021
RDL = Reportable Detection Limit
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SRK CONSULTING
Maxxam Job #: A947122 Client Project # 1CY001.034
Report Date: 2009/09/08
Sampler Initials: MS

CSR DISSOLVED METALS - WATER (WATER) Comments
Sample  (153018-03 Elements by CRC ICFMS (dissolved): RDL ralsed due to sample matrix interferance,
Sample  Q53019-03 Elements by CRC ICPMS (dissolved): RDL raised due to sample matrix interference.
Sample  Q53020-03 Elements by CRC ICPMS (dissolved): RDL raised due to sample matrix interference.
Sample  Q53021-03 Elements by CRC ICPMS (dissolved): RDL raised due to sample matrix interference.
Sample Q53018-03 Na, K, Ca, Mg, S by CRC ICPMS (diss.): RDL raised due to sample matrix interference.
Sample Q53019-03 Na, K, Ca, Mg, S by CRC ICPMS (diss.): RDL raised due to sample matrix interference.
Sample  (Q53020-03 Na, K, Ca, Mg, 5 by CRC ICPMS (diss.): RDL raised due to sample matrix interference,

Sample  Q53021-03 Na, K, Ca, Mg, S by CRC ICPMS (diss.): RDL raised due to sample matrix interference.

Results relate only to the items tested.
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SRK CONSULTING
Attention; Daniel Mackie
Client Project #: 1CY001.034
P.O. #
Site Reference:

Quality Assurance Report
Maxxam Job Number: VAS47122

QA/Qc Date
Batch Analyzed
Num Init___ QC Type Parametar yyyy/mm/dd Value Recovery Units QC Limits
3350080 TW2 Matrix Spike
[Q53016-02] Total Suspended Solids 2009/09/02 109 % 80-120
Splked Blank Total Suspended Solids 2009/09/02 98 % 80-120
Method Blank Total Suspended Solids 2008/09/02 <4 ma/l
RPD Total Suspended Solids 2008/09/02 NC % 25
3302829 AA1  Matrix Spike Dissolved Arsenic (As) 2009/09/04 102 % B0-120
Dissolved Beryllium (Be) 2009/09/04 106 % 80-120
Dissolved Cadmium (Cd) 2009/09/04 103 % 80-120
Dissolved Chromium (Cr) 2009/09/04 104 % 80-120
Dissolved Caobalt (Co) 2009/09/04 NC % B0-120
Dissolved Copper (Cu) 2008/09/04 102 % 80-120
Dissolved Lead (Pb) 2009/09/04 104 % BO-120
Dissolved Lithium (Li) 2009/09/04 106 % 80-120
Dissolved Nickel (Ni) 2009/09/04 NC % 80-120
Dissolved Selenium (Se) 2009/09/04 106 % 80-120
Digsolved Uranium (U) 2009/09/04 112 % B0-120
Digsolved Vanadium (V) 2009/09/04 107 % BO-120
Dissolved Zinc (Zn) 2009/09/04 NC % 80-120
Spiked Blank Dissolved Arsenic (As) 2009/09/04 102 % 80-120
Dissolved Beryllium (Be) . 2009/09/04 100 % 80-120
Dissolved Cadmium (Cd) 2009/09/04 99 % 80-120
Dissolved Chromium (Cr) 2009/09/04 105 % 80-120
Dissolved Cobalt (Co) 2009/09/04 104 % BO-120
Dissolved Copper (Cu) 2009/09/04 106 % 80-120
Dissolved Lead (Pb) 2009/09/04 107 % 80-120
Dissolved Lithium (Li) 2009/09/04 102 % 80-120
Dissalved Mickel (Ni) 2009/09/04 104 % 80-120
Dissolved Selenium (Se) 2009/09/04 104 % 80-120
Dissolved Uranium (U) 2009/09/04 109 % 80-120
Dissolved Vanadium (V) 2009/09/04 103 % 80-120
Dissolved Zinc (Zn) 2009/09/04 104 % 80-120
Methad Blank Dissolved Aluminum (Al) 2009/09/04 <3 ug/L
Dissalved Antimony (Sh) 2009/09/04 =0.5 ug/l
Dissolved Arsenic (As) 2009/09/04 =0.1 ug/L
Dizsolved Barium (Ba) 2009/09/04 <1 ug/L
Dissolved Beryllium (Be) 2009/09/04 <0.1 ug/L
Dissolved Bismuth (Bi) 2009/09/04 =1 ug/L
Dissolved Boron (B) 2008/09/04 =50 ug/L
Dissalved Cadmium (Cd) 2009/09/04 =0.01 ug/L
Dissolved Chromium (Cr) 2009/09/04 =1 ug/L
Dissolved Cobalt (Co) 2009/09/04 <0.5 ug/L
Dissolved Copper (Cu) 2009/09/04 <0.2 ug/L
Dissolved Iron (Fe) 2009/09/04 <5 ug/L
Dissolved Lead (Pb) 2009/09/04 =0.2 ug/L
Dissolved Lithium (Li) 2009/09/04 =5 ug/L
Dissolved Manganese (Mn) 2009/09/04 <1 ug/L
Dissolved Mercury (Hag) 2008/09/04 =0.02 ug/L
Dizsolved Molybdenum (Mao) 2009/09/04 =1 ug/L
Dissolved Nickel (Ni) 2009/09/04 <1 ug/L
Dissolved Selenium (Se) 2009/09/04 <0.1 ug/L
Dissolved Silicon (Si) 2009/09/04 <100 ug/L
Dissolved Silver (Ag) 2009/09/04 =0.02 ug/L
Dissolved Strontium (Sr) 2008/09/04 <1 ug/L
Dissolved Thallium (T1) 2008/09/04 <0.05 ug/L
Dissolved Tin (Sn) 2009/09/04 <5 ug/L

Maxxam Analylics Inleralional Corporation ofa Maxxam Analytics Burnaby. B577 Commerce Courl VBA 4NE Telephone(604) 444-4808 Fax(B04) 444-4511
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Attention: Daniel Mackie
Client Project #: 1CY001.034
P.O. #:
Site Reference:

Quality Assurance Report (Continued)
Maxxam Job Numbear: VA847122

QA/QC Date
Batch Analyzed
Num Init __ QC Type Parameter yyyy/mm/dd Value Recovel Units QC Limits
3392829 AA1 Method Blank Dissalved Titanium (Ti) 2009/09/04 <5 ug/L
Dissalved Uranium (L) 2009/09/04 <0.1 ugi/L
Diszolved Vanadium (V) 2009/09/04 <5 ugiL
Dissolved Zinc (Zn) 2009/09/04 <5 ugiL
Dissolved Zirconium (Zr) 2009/09/04 =0.5 ug/l
RFD Dissalved Arsenic (As) 2009/09/04 31 % 20
Dissalved Barium (Ba) 2009/09/04 1.4 % 20
Dissolved Chromium (Cr) 2009/09/04 NC % 20
Dissolved Copper (Cu) 2009/09/04 5.1 % 20
Dissolved Lead (Pb) 2008/09/04 0.2 % 20
Dissolved Zinc (Zn) 2009/09/04 NC % 20
3393431 MM3 Spiked Blank Conductivity 2009/09/03 100 % a0-120
Method Blank Conductivity 2009/09/03 =1 uS/em
RFD Conductivity 2009/09/03 0 % 20
3393435 MM3 Matrix Spike Alkalinity (Total as CaCO3) 2009/09/03 NC % 80-120
Spiked Blank Alkalinity (Total as CaCO3) 2009/09/03 98 % 80-120
Melhod Blank Alkalinity (Total as CaCO3) 2009/09/03 =0.5 mg/l.
Alkalinity (PP as CaCO3) 2009/09/03 =0.5 ma/lL
Bicarbonate (HCO3) 2009/09/03 <0.5 mg/L
Carbonata (CO3) 2009/08/03 <0.5 mag/L
Hydroxide {OH) 2009/08/03 <0.5 mg/L
RFD Alkalinity (Total az CaC0O3) 2009/09/03 0.2 % 20
Alkalinity (PP as CaCO3) 2009/09/03 NC % 20
Bicarbonate (HCO3) 2009/09/03 0.2 % 20
Carbonale (CO3) 2008/09/03 NC % 20
Hydroxide (OH) 2009/09/03 NC % 20
3395023 SC2  Matrix Spike Diszolved Chloride (Cl) 2008/09/02 109 % 80-120
Spiked Blank Dizzolved Chioride (Cl) 2009/09/02 102 % 80-120
Method Blank Dissolved Chloride (Cl) 2009/09/02 <0.5 mall
RPD Dissolved Chloride (Cl) 2009/08/02 0.5 % 20
3395080 SC2 Matrix Splke Dissolved Sulphate (S04) 2008/09/02 NC % 75-125
Spiked Blank Dissolved Sulphate (S04) 2009/09/02 84 % 80-120
Method Blank Diszolved Sulphate (S04) 2009/08/02 0.9, RDL=0.5 mg/L
RPD Dissolved Sulphata (504) 2008/08/02 16 % 20
3395681 5C2  Matrix Spike Dissolved Sulphate (S04) 2009/08/04 NC % 75-125
Spiked Blank Dissolved Sulphate (S04) 2009/09/03 91 % 80-120
Method Blank Dissolved Sulphate (504) 2009/09/03 0.5 maiL
RPD Dissolved Sulphate (S04) 2009/09/03 13 % 20
3396021 AA1 Method Blank Dissolved Calelum (Ca) 2009/09/04 <0.05 mgiL
Dissolved Magnesium (Mg) 2009/09/04 <0.05 mg/L
Dissolved Potassium (K) 2009/09/04 =0.05 mg/L
Dissolved Sodium (Na) 2009/09/04 =0,05 mg/L
Dissolved Sulphur (S) 2008/09/04 =3 ma/l
RPD Dissolved Calcium (Ca) 2009/09/04 0.3 % 20
Dissolved Magnesium (Mg) 2008/09/04 14 % 20
3399133 MM3 Spiked Blank Acldity (pH 8.3) 2009/09/05 97 % BO-120
Method Blank Acidity (pH 4.5) 2009/09/05 <0.5 mg/L
Acidity (pH 8.3) 2009/08/05 =0.5 mg/L
RPD Acidity (pH 4.5) 2008/09/05 NC % 20
Acidity (pH 8.3) 2008/09/05 28 Yo 20
Duplicate: Paired analysis of a separate portion of the same sample, Used to evaluate the variance in the measurement.
Malrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.
Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.
Method Blank: A blank matrix containing all reagents used in the analytical procedure, Used to identify laboratory contamination.
NC (Matrix Spike): The recaovery in the matrix spike was not calculated. The relalive difference between the concentration in the parent sample and the

Maxxam Analylica Intemational Corparation ofa Maxxam Analylics Bumaby: 8577 Commerce Court VBA 4N5 Telephona(B04) 444-4808 Fax(G04) 444-4511
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SRK CONSULTING \
Attention: Daniel Mackie
Client Project # 1CY001.034
P.O. # .
Site Reference:

Quality Assurance Report (Continued)
Maxxam Job Number: VA947122

spiked amount was not sufficiently significant to permit a reliable recovery caleulation,
NC (RPD): The RPD was not calculated. The level of analyte detected in the parant sample and its duplicale was not sufficiently significant to permit a \
reliable calculation.

Maxxam Analytics Internalional Corparation a/a Maxiam Analylics Burmnaby: B677 Commerce Courl VBA 4NE Telephone(604) 4444808 Fax(604) 444-4511
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Invoice To:
SRKCONSULTING
SRKCONSU-VAN
ATTN: Daniel Mackie
SUITE 2200

1066 W. HASTINGS ST.
VANCOUVER, BC
Canada VBE 3X2
Client Contact:

Daniel Mackie

No discrepancies noted.

Report Comments

WWW.nIaxXXam nllﬂl}"tlc.‘a.tnni

Sample Integrity Form

Maxxam Job #: A947122
Date Received: 2009/08/28
YourC.O.C. #: F116612
Your Project #: 1CY001.034

Maxxam Project Manager: ASHLEY NIVISON
Quote #: AB0211

Received Date:  2009/08/28 Time: 13:00 By:
Inspected Date: Time: By:
SIF Created Date: Time: 00:00 By:
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www.maxxamanalytics.com

Your Project # VANGORDA-GRUM SURFACE WATER
Your C.O.C. #: 08304779

Attention: Ken Nordin
LABERGE ENVIRONMENTAL SERVICES

WHITEHORSE
405 Qgilvie Street
PO Box 21072
Whitehorse, YT
CANADA Y1A 6P7
Report Date: 2009/10/14

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A956077
Received: 2009/10/05, 12:10

Sample Matrix; Water
# Samples Receivad: 9

Date Date
Analyses uantity Exiracted Analyzed Laboratory Method Analytical Method
Acidity pH 4.5 &pH 8.3 9 9 N/A 2009/10/10 BRN SOP-00281 R3.0 Based on SM-2310
Alkalinity - Water 9 2009/10/13 2009/10/14 BRN SOP-00264 R4.0 Based on SM2320B
Bromide (ISE) 9 N/A 2009/10/13 BRN SOP-00245 R1.0 EPA 9211
Chloride by Automated Colourimetry 8 N/A 2009/10/09 BRN-SOP 00234 R3.0 Based on EPA 325.2
Chiloride by Automated Colourimetry 1 NIA 2009/10/10 BRN-SOP 00234 R3.0 Based on EPA 325.2
Conductance - water 9 N/A 2009/10/14 BRN SOP-00264 R2.0 Based on SM-2510B
Fluoride - Mining Clients 9 N/A 2009/10/08 BRN SOP-00225 R1.0 Based SM-4500F C
Hardness Total (calculated as CaCO3) L2 NIA 2009/10111
Hardness (calculated as CaCO3) 9 N/A 2009/10/13
Na, K, Ca, Mg, S by CRC ICPMS (diss.) 9 N/A 2009/10/11 BRN SOP-00206 R7.0 Based on EPA 200.8
Elements by ICPMS Low Level (dissolved) @ 9 NIA 2009/10/11 BRN SOP-00206 R7.0 Based on EPA 200.8
Elements by ICPMS Low Level (tofal) @ 9 2009/10/08 2009/10/10 BRN SOP-00206 R7.0 Based on EPA 200.8
Na, K, Ca, Mg, S by CRC ICPMS (total) 9 2008/10/09 2009/10/10 BRN SOP-00206 R7.0 Based on EPA 200.8
Filter and HNO3 Preserve for Metals 9 N/A 2009/10/08 BRN WI-00006 R1.0 Based on EPA 200.2
pH Water 9 NIA 2009/10/14 BRN SOP-00264 R4.0 Based on SM-4500H+B
Sulphate by Automated Colourimetry 8 N/A, 2009/10/09 BRN-SOP 00243 R1.0 Based on EPA 375.4
Sulphate by Automated Colourimetry 1 N/A 2009/10/10 BRN-50P 00243 R1.0 Based on EPA 3754

* RPDs calculated using raw data. The rounding of final results may result In the apparent difference.

(1) SCCICAEAL

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
ASHLEY NIVISON, BBY Customer Service

Email: ashley.nivison@maxxamanalytics.com
Phonet# (604) 444-4808

Page 1 of 26
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Your Project #: VANGORDA-GRUM SURFACE WATER
Your C.O.C. #: 08304779 ‘

Attention: Ken Nordin_

LABERGE ENVIRONMENTAL SERVICES
WHITEHORSE

405 QOgilvie Street

PO Box 21072

Whitehorse, YT |
CANADA Y1A 6P7

Report Date: 2009/10/14

CERTIFICATE OF ANALYSIS
-2-
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section
5.10.2 of ISO/IEC 17026:2005(E), =igning the reports. SCC and CALA have approved this reporting process and electronic report format.

Total cover pages: 2
Mazzam Analytics Intarnational Corperation o/a Maxam Analyties Burnaby: B577 Coemmeree Court VEA 4N5 Telephone(604) 4444808 Fax(604) 444-4511 ‘
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LABERGE ENVIRONMENTAL SERVICES
Maxxam Job #: A956077 Client Project #: VANGORDA-GRUM SURFACE WATER
Report Date: 2009/10/14
Sampler Initials; KN

RESULTS OF CHEMICAL ANALYSES OF WATER

[Maxxam 1D R13373 R13374
Sampling Date 2009/10/01 2009M10/01
14:00 14:30

ICOC Number 08304778 08304778

Units VANGORDA [QC Batch| VANGORDA RDL [AC Batch

CREEK A CREEK B

Misc. Inorganics i
Acidity (pH 4.5) mg/L <0.5 3482975 <0.5 05 |3482075
Acidity (pH 8.3) mg/L 0.6 3482975 14 0.5 |3482975
Bromide (Br) mg/L =0.4 3485735 =0.4 0.4 |3485735
Fluaride (F) mg/L 0.02 3480002 0.07 0.01 | 3480002
Preparation -
Filtar and HNO3 Preservation | N/A FIELD ONSITE FIELD N/A | ONSITE
Misc. Inorganics
Alkalinity (Total as CaCQ3) mg/L 26 3486943 26 0.5 |3486943
Alkalinity (PP as CaCO3) ma/L <0.5 3486943 <0.5 05 |3486943
Bicarbonate (HCO3) mall 31 3486943 32 0.5 |3486943
Carbonate (CO3) mg/L =0.5 3486943 =0.5 0.5 |3486543
Hydroxide (OH) mgiL <05  |3486943 <0.5 05 |3485043
Anions
Dissolved Sulphate (S04) mg/L 26 3485948 28 0.5 |3482653
Dissolved Chioride (CI) ma/L 05 3485847 1.2 0.5 [3482132
Physical Propertles
Conductivity uS/cm 114 3486941 119 1 |3486941
pH pH Units 7.6 3486939 7.6 3486939
RDL = Reportable Detection Limit

Page 3 of 25
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Maxxam Job #: AS56077
Report Date; 2009/10/14

www.mazxamanalytics.com
LABERGE ENVIRONMENTAL SERVICES
Client Project # VANGORDA-GRUM SURFACE WATER

Sampler Initials; KN
RESULTS OF CHEMICAL ANALYSES OF WATER

[Maxxam 1D R13375 R13376 “R13377
Sampling Date 2009/10/01 2009/10/01 2009/10/01
. 13:15 16:45 16:00

ICOC Number 08304779 08304779 08304779

Units VANGORDA VANGORDA VANGORDA |RDL [aC Batch

CREEKC CREEKD | CREEKE

Misc. Inorganles
IAcidity (pH 4.5) mg/L <0.5 <0.5 <0.5 0.5 |3482975
Acidi(y {pH 8.3) B mg/L 1.6 20 15 0.5 |3482975
Bromide (Br) mg/L =0.4 =0.4 =<0.4 0.4 |3485735
Fluoride (F) mg/L 0.07 0,07 0.07 0.01 |3480002
Preparation
Filter and HNO3 Preservation | N/A FIELD FIELD FIELD N/A | ONSITE
Misc. Inorganics
IAlkalinity (Total as CaCO3) mag/L 28 B 35 37 0.5 |3486943
IAlkalinity (PP as CaCO3) ma/L =0.5 <0.5 0.5 0.5 |3486943
Bicarbonate (HCO3) mg/L 34 43 45 0.5 |3486943
Carbonate (CO3) mag/L <0.5 <0.5 =0.5 0.5 |3486943
Hydroxide (OH) mg/L =05 =0.5 <0.5 0.5 |3486043
|Anions
Dissolved Sulphate (S04) mg/L L 55 59 0.5 |3482653
Dissolved Chloride (CI) mg/L <0.5 =0.5 <05 0.5 |3482132
Physical Propertias }
Conductivity uSfcm 127 197 209 1 |3486941
pH pH Units 76 77 78 3486939
RDL = Reportable Detection Limit

Page 4 of 25
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Maxxam Job #: A956077
Report Date: 2009/10/14

Driven by service and Science

www.maxxamanalytics.com
LABERGE ENVIRONMENTAL SERVICES
Client Project #: VANGORDA-GRUM SURFACE WATER

Sampler Initials: KN

RESULTS OF CHEMICAL ANALYSES OF WATER

MaxamiD__ R13378 “R13378
Sampling Date 2009/10/01 2009/10/01
15:30 18:00

ICOC Number 08304779 083047789

Units VANGORDA |RDL GRUM RDL [aC Batch

CREEK F WEST DUMP
FLOW G-1

[misc. Inorganics
IAcidity (pH 4.5) mg/L <0.5 0.5 <0.5 0.5 |3482975
Acidity (pH 8.3) malL 14 0.5 154 0.5 |3482975
Bromide (Br) mg/L =0.4 0.4 <0.4 0.4 |34B5735
Fluoride (F) mg/L 0.07 0.01 0.12 0.01 | 3480002
Preparation
Filter and HNO3 Preservation | N/A FIELD N/A FIELD N/A | ONSITE
Misc. Inorganics
Alkalinity (Total as CaCO3) mg/L 4 0.5 330 0.5 |34B6943
Alkalinity (PP as CaCO3) mg/L <0.5 05 <0.5 0.5 |3486943
Bicarbonate (HCO3) ma/L 50 05 400 0.5 |3486943
Carbonate (CO3) mglL =0.5 0.5 <0.5 0.5 |3486943
Hydroxide (OH) mglL <0.5 05 <0.5 0.5 |3486943
IiAnions
Dissolved Sulphate (S04) mglL 67 05 680 5 |3482853
Dissolved Chloride (CI) malL <0.5 0.5 1.0 0.5 |3482132
|Physlcal Properties
Conductivity uS/cm 2mM 1 1760 1 |3486941
pH pH Units 7.8 8.0 3486939
RDL = Reportable Detection Limit

Page 5 of 25
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LABERGE ENVIRONMENTAL SERVICES
Client Project #: VANGORDA-GRUM SURFACE WATER
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Maxxam Job # AS56077
Report Date; 2009/10/14
Sampler Initials; KN |

RESULTS OF CHEMICAL ANALYSES OF WATER

[Maoam 1D R13380 R13381
Sampling Date 2009/10/01
18:30

COC Number 08304779 08304779

Units GRUM RDL FIELD RDL QC Batch

WEST DUMP BLANK
FLOW G-2

Misc. Inorganics - \
Acidity (pH 4.5) maiL <0.5 0.5 <0.5 0.5 |3482975 L
Acidity (pH 8.3) ma/l 52 0.5 =0.5 0.5 |3482975
Bromide (Br) mgiL <0.4 0.4 <0.4 0.4 |3485735
Fluoride (F) mg/L 012 0.01 <0.01 0.01 | 3480002
Preparation
Filter and HNO3 Preservation | N/A FIELD N/A FIELD WA |oNSITE
Misc. Inorganics 7 ]
Alkalinity (Total as CaC03) ma/l 270 0.5 1.7 0.5 |3486943
Alkalinity (PP as CaCO3) mg/L <0.5 0.5 =0.5 0.5 |3486943
Bicarbonate (HCO3) mg/L 330 0.5 2.0 0.5 |3486943
Carbonate (CO3) ma/L =0.5 05 <0.5 0.5 |3486943
Hydroxide (OH) mg/L <05 0.5 <05 0.5 |3486943
lAnlons
Dissolved Sulphate (S04) ma/L 460 5 =0.5 0.5 |3482653
Dissolved Chloride (Cl) mg/L 1.2 0.5 <0.5 0.5 |3482132
Physical Properties
Conductivity us/em 1290 1 1 1 |3486941
pH pH Units 8.1 6.2 3486939
RDL = Reportable Detection Limit

Page 6 of 25
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Maxxam Job #: AS56077
Report Date; 2009/10/14

www.maxxamanalytics.com
LABERGE ENVIRONMENTAL SERVICES
Client Project # VANGORDA-GRUM SURFACE WATER

Sampler Initials: KN

LOW LEVEL DISSOLVED METALS - WATER (WATER)

[Maxxam 1D R13373 R13374 R13375
Sampling Date 2008/10/01 20058/10/01 2009/10/01
14:00 14:30 13:15

ICOC Number 08304779 08304779 083047789 _

Units | VANGORDA VANGORDA VANGORDA RDL QC Batch

CREEK A CREEK B CREEK G

Misc. Inorganics
Dissolved Hardness (CaCO3) |ma/L 50.8 53.9 56.3 0.5 |3473076
Dissolved Metals by ICPMS
Dissalved Aluminum (Al) ug/L 16.9 16.1 14.1 0.2 3482652
Dissolved Antimony (Sh) ug/L 0.04 0.04 0.04 0.02 [34B2652
Dissolved Arsenic (As) ug/L 0.17 0.26 0.23 0.02 |3482652
Dissolved Barium (Ba) ug/L 248 255 25.0 0.02 [3482652
Dissolved Beryllium (Be) ug/L =0.01 =0.01 <0.01 0.01 |3482652
Dissolved Bismuth (Bi) ug/L <0.005 ~ 0.006 =0.005 0.005 | 3482652
Dissolved Baron (B) ug/L <50 =50 <50 50 3482652
Dissolved Cadmium (Cd) ug/L 0.044 (1) 0.033 0.044 0.005 | 3482652
Dissolved Chramium (Cr) ug/L <0.1 =0.1 =0.1 0.1 |3482852
Dissolved Cobalt (Co) ugfL 0.047 0.049 0.042 0.005 | 3482652
Dissolved Copper (Cu) uall 0.50 0.565 0.47 0.05 |3482652
Dissolved Iran (Fe) ug/L - 30 49 37 1 3482652
Dissolved Lead (Pb) ugfL 0.215 0.248 0.157 0.005 | 3482652
Dissolved Lithium (LI ug/L 1.1 1.3 13 0.5 |34826852
Dissolved Manganese (Mn) ug/L 1.95 121 10.0 0.05 |3482652
Dissolved Molybdenum (Mo) | ug/L 0.20 0.20 0.20 0.05 |3482652
Dissolved Nickel (Ni) ug/L 0.36 0.40 0.46 0.02 [3482652
Dissolved Selenium (Se) ug/L 0.08 0.09 0.10 0.04 (3482652
Dissolved Silicon (Sl) ug/L 4610 4820 4580 100 |3482652
Dissolved Silver (Ag) ug/L <0.005 =0.005 =0.005 0.005 | 3482652
Dissolved Strontium (Sr) ug/L 69.1 72.2 73.5 0.05 |3482652
Dissolved Thallium (T1) ug/l 0.005 0.006 0.007 0.002 | 3482652
Dissolved Tin (Sn) ug/L <0.01 =0.01 =0.01 0.01 |[3482652
Dissolved Titanium (TI) ug/L =0.5 <0.5 =0.5 0.5 |3482652
Dissolved Uranium (U) ug/L 0.376 0.382 0.405 0.002 | 3482652
Dissolved Vanadium V) ug/L =0.2 =0.2 <0.2 | 0.2 |3482652
Dissolved Zinc (Zn) ug/L 17.2 18.0 225 0.1 |3482652
Dissolved Zirconium (Zr) ug/L =0.1 =01 =0.1 0.1 |3482852
Dissolved Calcium (Ca) ma/L 16.2 17.1 17.6 0.05 |34B35676
RDL = Reportable Detection Limit
(1) Dissolved greater than total. Reanalysls yields similar resulls

Page 7 of 25
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Maxxam Job #: A956077
Report Date; 2009/10/14

f
wwinm.masxxamanalytics.com

LABERGE ENVIRONMENTAL SERVICES
Client Project #: VANGORDA-GRUM SURFACE WATER

Sampler Initials: KN
LOW LEVEL DISSOLVED METALS - WATER (WATER)

Driven by service and Science

[Maxxam ID R13373 R13374 R13375
Sampling Date 2008/10/01 2009/10/01 2009/10/01
14:00 14:30 13:15
ICOC Number 08304779 08304779 08304779
Units | VANGORDA VANGORDA VANGORDA RDL [QC Batch
CREEK A CREEK B CREEK C
Dissolved Magnesium (Mg) magiL 2.52 270 277 0.05 |3483676
Dissolved Potassium (K) mg/L 0.37 0.38 0.38 0.06 |3483676
Dissolved Sodium (Na) mg/L. 1.70 1.73 1.67 0.05 |3483676
Digsolved Sulphur (8) ~ |mgiL 11 12 12 3 |34B3676
RDL = Reportable Detection Limit

Page 8 of 25
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Maxxam Job #: A958077
Report Date; 2009/10/14

www.maxxamanalytlics.com
LABERGE ENVIRONMENTAL SERVICES
Client Project #: VANGORDA-GRUM SURFACE WATER

Sampler Initials: KN

LOW LEVEL DISSOLVED METALS - WATER (WATER)

[Maxxam 1D R13376 R13377 R13378
Sampling Date 2009/10/01 2009/10/01 2008/10/01
16:45 16:00 15:30

COC Number 08304779 08304779 08304778

Units | VANGORDA VANGORDA VANGORDA RDL QacC Batch

CREEK D CREEK E CREEK F .

Misc. Inorganics -
Dissolved Hardness (CaCO3) |mg/L 891.0 99.4 129 0.5 |3473076
Dissolved Metals by ICPMS
Dissolved Aluminum (Al) ug/L 13.6 133 12.5 0.2 |3482652
Dissolved Antimony (Sb) ug/L 0.05 0.05 0.05 0.02 |3482652
Dissolved Arsenic (As) ug/L 0.26 026 0.25 0.02 |3482652
Dissolved Barium (Ba) ug/L 26.2 27.0 269 0.02 |3482852
Ijissulved Beryllium (Be) ugilL =0.01 =0.01 ) <0.01 0.01 (3482652
Dissolved Blsmuth (Bi) ug/L 0.038 ()] 0.006 =0.005 0.005 | 3482652
Dissolved Boron (B) ugilL <50 =50 =50 50 |[3482852
Dissolved Cadmium (Cd) ug/l 0.059 0.054 0.048 0.005 |3482652
Dissalvad Chromium (Cr) ug/L <0.1 <0.1 <0.1 0.1 |3482652
Dissolved Cobalt (Co) ug/L 0.046 0.046 0.037 0.005 |3482652
Dissolved Copper (Cu) ug/L 0.52 0.54 0.53 0.05 |3482652
Dissalved Iron (Fe) ugil 29 32 30 1 3482652
Dissolved Lead (Pb) ug/L 0.155 0.206 0.181 0.005 | 3482652
Dissolved Lithium (Li) ugiL 1.5 1.8 1.8 0.5 |34B2652
Dissolved Manganese (Mn) ug/L 9.44 9.28 7.87 0.05 |3482652
Dissolved Molybdenum (Mo) | ug/L 0.25 025 0.28 0.05 |3482652
Diszolved Nickel (NI) ugil 0.48 0.48 0.47 0.02 (3482852
Dissolved Selenium (Se) ug/L 0.09 0.10 0.12 0.04 |3482652
Dissolved Silicon (Si) ug/L 4460 4760 5000 100 |3482652
Dissolved Silver (Ag) ug/L <0.005 <0.005 =0.005 0.005 | 3482652
Dissolved Strontium (Sr) ug/L 943 101 120 0.05 |3482652
Dissolved Thallium (TI) ug/L 0.009 0.010 - 0012 0.002 | 3482652
Dissolved Tin (Sn) ug/L <0.01 <0.01 =0.01 0.01 |3482652
Dissolved Titanium (Ti) ug/L =0.5 =0.5 <05 0.5 |3482652
Dissolved Uranium (U) ug/l 1.22 1.36 1.97 0.002 |3482652
Dissolved Vanadium (V) ug/L =0.2 =0.2 <0.2 0.2 |34B2652
Dissolved Zinc (Zn) ug/L 22.9 218 21.2 0.1 |34B26852
Dissolved Zirconium (Zr) ug/L <0.1 =0.1 =0.1 0.1 |3482652
Dissulved Calcium (Ca) ma/L 247 26.7 32.? | 0.05 |3483676
RDL = Reportable Detection Limit
(1) Dissolved greater than total. Reanalysis yields similar results
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Maxxam Job #: A956077
Report Date; 2008/10/14

www.maxxamanalyties.com
LABERGE ENVIRONMENTAL SERVICES
Client Project # VANGORDA-GRUM SURFACE WATER

Sampler Initials: KN
LOW LEVEL DISSOLVED METALS - WATER (WATER)

[Maxxam 1D R13376 R13377 R13378
Sampling Date 2009/10/01 2009/10/01 2009/10/01
16:45 16:00 15:30
ICOC Number 08304779 08304779 08304779
Units | VANGORDA VANGORDA VANGORDA RDL [QC Batch
CREEK D CREEK E CREEKF
Dissolved Magnesium (Mg) magiL 7.1 7.98 11.4 0.05 |3483676
Dizsolved Potassium (K! mg/L 0.46 0.47 0.51 0.05 |3483676
Digsolved Sodium (Na) malL 1.87 1.85 2.09 0.05 |3483676
Dissolved Sulphur (3) mg/L 23 24 33 3 |34B3676
RDL = Reportable Detection Limit
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Maxxam Job #: AS956077
Report Date; 2009/10/14

Driven by service and Scicnce

LOW LEVEL DISSOLVED METALS - WATER (WATER)

Sampler Initials: KN

www.maxxamanalytles.com
LABERGE ENVIRONMENTAL SERVICES
Client Project # VANGORDA-GRUM SURFACE WATER

[Maxxam 1D R13379 R13380 R13381
Sampling Date 2009/10/01 2009/10/01
18:00 18:30

ICOC Number 08304779 08304779 08304779 _

Units GRUM GRUM FIELD RDL QC Batch

WEST DUMP WEST DUMP BLANK
FLOW G-1 FLOW G-2

Misc. Inorganics
Dissolved Hardness (CaCO3) |mgiL 1120 772 <0.5 05 |3473076
Dissolved Metals by ICPMS -
Dissolvad Aluminum (Al ugil 1.6 26() 1.0 0.2 |3482652
Dissolved Antimony (Sb) ug/L 0.06 0.15 =0.02 0.02 |3482652
Dissolved Arsenic (As) ug/L 0.08 0.50 <0.02 0.02 |3482652
Diszolved Barium (Ba) ug/L 98.4 844 013 0.02 |3482652
Dissolved Beryllium (Be) ug/L =0.01 =0.01 =0.01 0.01 |3482652
Dissolved Bismuth (Bi) ug/L 0.010 =0.005 ) 0.0086 0.005 |3482652
Dissolved Boron (B) ug/L <50 <60 <50 50 |3482652
Dissolved Cadmium (Cd) ug/L 0.024 0.027 (1) =0.005 0.005 | 3482652
Dissolved Chromium (Cr) ug/L 0.2 <0.1 <0.1 0.1 |3482652
Dissolved Cobalt (Co) ugiL 0.039 0.029 0.008 0.005 |3482652
Dissolved Copper (Cu) ug/L 0.27 1.04 (1) 0.13 0.05 |3482652
Dissolved Iron (Fe) ug/lL 12 11 5 1 3482652
Dissolved Lead (Pb) uQ!L 0.059 0.060 0.069 I0.005 3482652
Dissolved Lithium (Li) ug/L 7.8 4.5 <0.5 0.5 |[3482652
Dissolved Manganese (Mn) | ug/L 0.10 0.32 (1) 060() |005 |3482652
Dissolved Molybdenum (Mu) ug/L - 097 0.91 =0.05 0.05 |3482652
Dissolved Nickel (Ni) ug/L 0.50 0.53 0.04 0.02 |3482652
Dissolved Selenium (Se) ug/L 3.52 0.53 <0.04 0.04 |3482852
Dissolved Silicon (5i) ug/L 5150 5410 <100 100 3482652
Dissolved Silvar (Ag) ug/L =0.005 <0.005 <0.005 0.005 | 3482652
Dissolved Strontium (Sr)- ug/L 1080 772 0.05 0.05 |3482652
Dissolved Thallium (TI) ug/L 0.003 =0.002 =0.002 0.002 3_4826_52
Dissolved Tin (Sn) ugiL <0.01 <0.01 <0.01 0.01 |3482652
Dissolved Titanium (Ti) ug/L =0.5 =0.5 <0.5 0.5 |3482652
Dissolved Uranium (U) ug/L 17.6 12.8 <0.002 0.002 | 3482652
Dissolved Vanadium (V) ug/L <0.2 =0.2 0.2 0.2 |3482652
Dissolved Zinc (Zn) ug/L 0.9 1.5 3.4 (1) 0.1 |3482652
Disgolved Zirconium (Zr) ug/L <0.1 <0.1 =0.1 0.1 |3482652

RDL = Reportable Detection Limit
(1) Dissolved greater than tofal. Reanalysis yields similar results
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MaxXXam

Maxxam Job # A956077
Report Date: 2009/10/14

www.maxxamanalytics.com
LABERGE ENVIRONMENTAL SERVICES
Client Project # VANGORDA-GRUM SURFACE WATER

Sampler Initials: KN
LOW LEVEL DISSOLVED METALS - WATER (WATER)

[Maxxam ID R13379 R13380 R13381
ISampling Date 2009/10/01 2009/10/01
18.00 18:30

ICOC Number 08304779 08304779 08304778

Units GRUM GRUM FIELD RDL QC Batch

WEST DUMP WEST DUMP BLANK
FLOW G-1 FLOW G-2

Dissolved Calcium (Ca) mg/L 248 176 0.068 0.05 (3483676
Dissolved Magnesium (Mg) mg/L 122 80.6 <0.05 0.05 |3483676
Dissolved Potassium (K) mg/l 1.51 1.38 <0.05 0.05 |3483676
Dissolved Sodium (Na) mg/L 4.80 397 =0.05 0.05 |3483676
Dissolved Sulphur (S) mgl/L 280 187 <3 3 [3483676
RDL = Reportable Detection Limit
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www.maxxnmanalytics.com
LABERGE ENVIRONMENTAL SERVICES
Maxxam Job # AQ56077 Client Project # VANGORDA-GRUM SURFACE WATER
Report Date; 2009/10/14
Sampler Initials: KN

LOW LEVEL TOTAL METALS - WATER (WATER)

[Maxxam 1D R13373 — Ri3374 — R13375
Sampling Date 2008/10/01 2008/10/01 2009/10/01
14:00 14:30 13:15

ICOC Number 08304779 08304779 08304779 ]

Units | VANGORDA VANGORDA VANGORDA RDL [AC Batch

CREEK A CREEK B CREEK C

Calculated Parameters
ITotal Hardness (CaCO3) |mg/L 46.9 49.8 51.2 0.5 |3472885
Total Metals by ICPMS
Total Aluminum (Al) ug/L 19.8 18.7 18.1 0.2 |3482654
Total Antimony (Sh) ug/L 0.04 0.04 0.05 0.02 |3482654
Total Arsenic (As) ug/L 0.27 0.28 0.30 0.02 (3482654
Total Barium (Ba) ug/L 2341 23.1 23.2 0.02 |3482654
Total Beryllium (Be) ug/L 0.02 =0.01 0.0 0.01 (3482854
Total Bismuth (BI) ug/L <0.005 =0.005 =0.005 0.005 | 3482654
Total Boron (B) ug/L <50 <50 <50 50 |3482654
Total Cadmium (Cd) ug/L 0.036 0.035 0.052 0.005 | 3482654
Total Chromium (Cr) ug/L =0.1 <0.1 <0.1 0.1 |3482854
Total Cobalt (Co) ug/L 0.051 0.061 0.057 0.005 | 3482654
Total Copper (Cu) ug/L 0.43 0.46 0.85 0.05 |3482654
Total Iron (Fe) ug/L 57 65 66 1 3482654
Total Lead (Pb) ug/L 0.377 0.357 0.471 0.005 | 3482654
Total Lithium (LI} ug/L 15 15 1.6 0.5 (3482654
Total Manganese (Mn) ug/l 273 12.7 11.3 0.05 |3482654
Total Molybdenum (Mo) | ug/L 0.19 0.20 0.20 0.05 |3482654
Total Nickel (Mi) ug/L 0.41 0.35 0.54 0.02 |3482654
Total Selenium (Se) ug/L 0.08 0.08 0.09 0.04 (3482654
Total Silicon (Si) ug/L 4640 4310 4500 100 |3482654
Total Silver (Ag) ug/l <0.005 <0.005 <0.005 0.005 | 3482654
Total Strontium (Sr) dg.’l. 65.1 65.4 69.1 0.05 (3482654
Total Thalllum (TI) ug/L 0.007 0.007 0.008 0.002 | 3482654
Total Tin (§n) ug/L <0,01 <0.01 <0.01 0.01 |3482654
Total Titanium (Ti) ug/L =0.5 =0.5 =0.5 0.5 (3482654
Total Uranium (U) ug/L 0.371 0.370 0,380 0.002 | 3482654
Total Vanadium (V) ug/L <0.2 <0.2 =0.2 0.2 |3482654
Total Zinc (Zn) ug/L 17.0 17.4 250 0.1 |[3482654
Total Zirconium (Zr) ug/L =0.1 <0.1 <0.1 0.1 |3482654
Total Calcium (Ca) mag/L 14.9 158 16.1 0.05 |3482725
Total Magnesium (Mg)  |malL 2.33 252 2.67 0.05 [3482725
RDL = Reportable Detection Limit
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LABERGE ENVIRONMENTAL SERVICES

Maxxam Job # A256077 Client Project #: VANGORDA-GRUM SURFACE WATER
Report Date: 2009/10/14

Sampler Initials: KN \
LOW LEVEL TOTAL METALS - WATER (WATER)

rMaxxam D R13373 R13374 R13375
ISampling Date 2009/10/01 2009/10/01 2009/10/01
i 14:00 14:30 13:15

ICOC Number 08304779 08304779 08304779

Units | VANGORDA VANGORDA VANGORDA RDL [QC Batch

CREEK A CREEK B CREEK C !

Total Potassium (K) mg/L 0.33 0.34 0.35 0.05 |3482725
Total Sodium (Na) mg/L 1.65 1.67 1.65 0.05 |3482725
Total Sulphur (S) mg/L 1" 12 10 3 |3482725 !
RDL = Reportabla Detection Limit
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www.maxxamanalyrics.com

LABERGE ENVIRONMENTAL SERVICES
Maxxam Job # AS56077 Client Project #: VANGORDA-GRUM SURFACE WATER
Report Date: 20098/10/14

Sampler Initials: KN
LOW LEVEL TOTAL METALS - WATER (WATER)

Maxoam 1D R13376 R13377 R13378
Sampling Date 2009/10/01 2009/10/01 20009/10/01
: 16:45 16:00 15:30

ICOC Number 08304778 08304779 08304778

Units | VANGORDA VANGORDA VANGORDA RDL [QC Batch

CREEK D CREEK E CREEKF

Calculated Parameters
Total Hardness (CaCO3) |mgiL 89.5 90.0 125 0.5 |3472885
Total Metals by ICPMS
Total Aluminum (Al) ug/L 21.3 16.9 B 17.8 0.2 |3482854
Total Antimony (Sh) ug/L 0.05 0.07 0.05 0.02 |3482654
Total Arsenic (As) ug/L 0.36 0.35 0.32 0.02 |3482654
Total Barium (Ba) uglL 24.8 24.5 253 0.02 |3482654
Total Beryllium (Be) ug/L <0.01 =0.01 <0.01 0.01 |3482654
Total Bismuth (Bi) ug/L 0.008 0.020 <U.b05 0.005 | 3482654
Total Boron (B) ugll <50 <50 <50 50 |3482654
Total Cadmium (Cd) uglL 0.059 0.052 0.049 0.005 | 3482654
Total Chromium (Cr} ug/L =0.1 =0.1 =0.1 0.1 |3482654
Total Cobalt (Co) ug/L 0.084 0.067 0.048 0.005 | 3482654
Total Copper (Cu) ug/L 0.66 0.71 0.59 0.05 |3482654
ITotal Iron (Fe) ug/L 80 61 ) 50 1 3482654
Tolal Lead (Pb) ugiL 0.842 0678 0.433 0.005 3482654
Total Lithium (Li) ug/L 18 1.8 2.0 0.5 |3482654
Total Manganese (Mn) ug/L 13.9 11.1 9.16 0.05 |3482654
Total Molybdenum (Mo) ng!L 0.23 0.25 0.28 0.05 |3482654
Total Nickel (Ni) ug/L 0.55 0.54 0.56 0.02 | 3482654
Total Selenium (Se) ug/L 0.10 0.11 012 0.04 |3482654
Total Silicon (Si) ug/L 4370 4370 4420 100 (3482654
Total Silver (Ag) ug/L =0.005 =0.005 <0.005 0.005 | 3482654
Total Strontium (Sr) ugiL 89.2 90.7 111 0.05 |3482654
Total Thallium (TI) ug/L 0.008 0.010 0.011 0.002 | 3482654
Total Tin (Sn) ug/L =0.01 -:-0.01 <0.01 0.01 |3482654
Total Titanium (Ti) ug/L <0.5 =0.5 0.8 0.5 (3482654
Total Uranium (U) ug/L 1.20 1.25 1.86 7 0.002 | 3482654
Total Vanadium (V) ug/L <0.2 <0.2 <0.2 0.2 (3482654
Total Zinc (Zn) ugfL 259 27.3 24.7 0.1 |[3482654
Total Zirconlum (Zr) ug/l =0.1 <0.1 ) <0.1 0.1 |34B2654
Taotal Calcium (Ca) myg/L 23.8 23.8 3.3 0.05 |3482725
Total Magnesium (Mg) |mg/L 7.28 7.44 11.5 0.05 |3482725
RDL = Reportable Detection Limit
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LABERGE ENVIRONMENTAL SERVICES
Maxxam Job #: A956077 Client Project #: VANGORDA-GRUM SURFACE WATER
Report Date: 2009/10/14

Sampler Initials: KN
LOW LEVEL TOTAL METALS - WATER (WATER)

Maxo@m 1D R13376 R13377 R13378
Sampling Date 2009/10/01 2008/10/01 2009/10/01
= 16:45 16:00 15:30
GOC Number 08304779 08304779 08304779
Units | VANGORDA VANGORDA VANGORDA | RDL [QC Batch
CREEK D CREEK E CREEK F
Total Potassium (K) mgiL 0.42 043 0.49 0.05 |3482725
Total Sodium (Na) malL 1.88 1.91 2.13 0.05 |3482725
Total Sulphur (S) mg/L 22 24 a3 3 |a3482725
ROL = Reportable Detection Limit
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Maxxam Job #: AS56077
Report Date: 2009/10/14

Driven by service and Scicnce

www.maxxnmanalytics.com

LABERGE ENVIRONMENTAL SERVICES
Client Project # VANGORDA-GRUM SURFACE WATER

Sampler Initials: KN

LOW LEVEL TOTAL METALS - WATER (WATER)

axxam D R13379 R13380 R13381
Sampling Date 2009/10/01 2009/10/01
18:00 18:30 i

ICOC Number 08304779 08304779 08304779

Units GRUM GRUM FIELD | RDL Qc Batch

WEST DUMP | WEST DUMP BLANK
FLOW G-1 FLOW G-2

Calculated Parameters
Total Hardness (CaC03) [mg/L 1090 747 0.5 05 [3472885
Total Metals by ICPMS
Total Aluminum (Al) ugiL 13.8 2.1 0.5 0.2 |3482654
Total Antimeny (Sb) ugiL 0.05 0.15 <0.02  |0.02 |3482654
Total Arsenic (As) ug/l 0.12 0.57 =0.02 0.02 |3482654
Total Barium (Ba) uglL 89.8 772 0.34 0,02 |3482654
Total Beryllium (Be) ugl. <0.01 <0.01 <0.01  |0.01 |3482654
Total Bismuth (Bi) ug/l =(.005 <0.005 =0.005 0.005 | 3482654
Total Boron (B) ug/L <50 <50 <50 | 50 |34B2654
Total Cadmium (Cd) ugiL 0.021 0.019 <0.005  |0.005 3482854
Total Chroamium (Cr) ugfl 0.2 =0.1 <0.1 0.1 |3482654
Total Cobalt (Co) ug/L 0.057 0.035 <0.005  [0.005 |3482654
Total Copper (Cu) ug/L 0.31 061 011 0.05 |3482654
Total Iron (Fe) ugiL 57 13 <1 1 |3482654
Total Lead (Pb) ug/L 0.221 0.068 0465  |0.005 [3482654
Total Lithium (Li) ug/L 8.0 4.8 =0.5 0.5 |34826854
Total Manganese (Mn) | ug/L 0.56 0.23 <005 |0.05 |3482654
Total Molybdenum (Mo) | ug/L 0.88 0.87 <0.05 |0.05 |3482654
Total Nickel (Ni) ug/l 0.50 0.55 =0.02 0.02 |3482654
Total Selenium (Se) ug/L 3.68 0.50 <004 |0.04 |3482654
Total Silicon (Si) ug/L 5230 5230 <100 100 |3482654
Total Silver (Ag) uglL 0,005 <0,005 <0.005  [0.005 |3482654
Total Strontium (Sr) ug/L 995 718 <0.05 |0.05 |3482654
Total Thalllum (Ti) uglL 0.004 <0.002 <0002 |0.002 [3482654
Total Tin (Sn) ug/L <0.01 <001 | <001 |0.01 |3482654
Total Titanium (Ti) ug/L <0.5 <0.5 <0.5 0.5 |3482654
Total Uranium (L) ug/L 17.9 12.5 <0,002 0.002 | 3482654
Total Vanadium (V) ug/L <0.2 <0.2 <0.2 0.2 |3482654
Total Zinc (Zn) uglL 18 14 0.2 01 |34826854
Total Zirconium (Zr) ugll | <0 <0.1 <0.1 0.1 |3482654
Total Calcium (Ca) mgiL 244 171 <005 |0.05 |3482725
RDL = Reportable Detection Limit
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Maxxam Job #: A956077
Report Date: 2009/10/14

Sampler Initials; KN

LOW LEVEL TOTAL METALS - WATER (WATER)
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LABERGE ENVIRONMENTAL SERVICES
Client Project #: VANGORDA-GRUM SURFACE WATER

[Maxxam 1D R13379 R13380 R13381 - }
iSampling Date 2009/10/01 2009/10/01
_ 18:00 18:30
ICOC Number 08304779 08304778 08304779 ol

Units GRUM GRUM FIELD RDL QC Batch

WEST DUMP WEST DUMP BLANK
FLOW G-1 FLOW G-2

Total Magnesium (Mg)  |mg/L 117 77.8 =0.05 0.05 |3482725
Total Potassium (K) mg/L 1.36 1.24 <0.05 0.05 3482725
Total Sodium (Na) mg/L 5.00 3:88 =0.05 0.05 |3482725
Total Sulphur (3) mg/L 275 175 =3 3 |34B2725

RDL = Reportable Detection Limit
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www.maxxnmanalytics.com

LABERGE ENVIRONMENTAL SERVICES

Maxxam Job #: A956077 Client Project #: VANGORDA-GRUM SURFACE WATER
Report Date: 2009/10/14

Sampler Initials: KN

General Comments

Results relate only to the ltems tested.
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LABERGE ENVIRONMENTAL SERVICES

Attention: Ken Nordin

Client Project #: VANGORDA-GRUM SURFACE WATER
P.O.#

Site Reference:

Quality Assurance Report
Maxxam Job Number: VAS56077

QAIQC Date
Batch Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Value  Recovery Units QC Limits
3480002 MM3  Matrix Spike Fluaride (F) 2008/10/08 92 % 80-120
Spiked Blank Fluoride (F) 2009/10/08 100 % 80-120
Method Blank Fluoride (F) 2009/10/08 <0.01 mg/L
RPD [R13378-02] Fluoride (F) 2008/10/08 0 % 20
3482132 RL2  Matrix Spike Dissolved Chloride (CI) 2009/10/09 NC % 80-120
Splked Blank Dissolved Chloride (CI) 2008/10/09 106 % 80-120
Method Blank Dissolved Chloride (CI) 2008/10/09 <0.5 ma/L
RPD [R13380-03] Dissolved Chloride (Cl) 2009/10/09 NC % 20
RPD [R13381-02] Dissolved Chloride (Cl) 2009/10/09 NC % 20
3482652 AA1  Matrix Spike Dissolved Arsenic (As) 2009/10/11 98 % 80 - 120
Dissolved Beryllium (Be) 2008/10/11 109 % 80-120
Dissolved Cadmium (Cd) 2009/10/11 111 % 80-120
Dissolved Chromium (Cr) 200910111 97 % 80-120
Diszolved Cobalt (Co) 200911011 93 % 80-120
Dissolved Copper (Cu) 2009/10/M11 NC % 80-120
Dissolved Lead (Pb) 20091 0/11 108 % 80-120
Dissolved Lithium (Li) 2008/10/11 108 % 80-120
Dissolved Nickal (Ni) 2009/10/11 80 % 80-120
Dissolved Selenlum (Se) 20091011 104 % 80-120
Dissolved Uranium (U) 20091 0/11 117 % 80 - 120
Dissolved Vanadium (V) 20091011 102 % 80 - 120
Dissolved Zinc (Zn) 2009/10/11 NC % 80-120
Spiked Blank Dissolved Arsenic (As) 2009/10/11 92 % 80-120
Dissalved Beryllium (Be) 200011011 98 % 80-120
Diszolved Cadmium (Cd) 2009/ 0/11 100 % B0 - 120
Diszolved Chromium (Cr) 20091011 91 % 80 - 120
Dissolved Cobalt (Co) 200911011 80 % 80-120
Dissalved Copper (Cu) 2008/10/11 88 % 80-120
Dissalved Lead (Pb) 2009/10/11 104 % 80-120
Dissalved Lithium (L) 2008/10/11 100 % 80-120
Dissolved Nickel (Ni) 2008H10M11 87 % 80 -120
Dissolved Selenium (Se) 2008M10/M11 97 % 80 - 120
Dissolved Uranium (U) 200910711 108 % 80-120
Dissolved Vanadium (V) 2009/10/11 96 % 80-120
Dissalved Zinc (Zn) 2008/10/11 91 % 80-120
Method Blank Dissolved Aluminum (Al) 2009/10M11 =0.2 ug/L
Dissolved Antimony (Sb) 2009/10/11 =0.02 ug/L
Diszolved Arsenic (As) 20081011 <0.02 ug/L
Dissolved Barium (Ba) 2009/10/11 =0.02 ug/L
Dissolved Beryllium (Be) 200911011 <0.01 ug/L
Dissolved Bismuth (Bi) 2009/10/11 =0.005 ug/l
Dissolved Boran (B) 2009/10/11 =50 ug/l
Dissolved Cadmium (Cd) 2009/M10/11 <0.005 ug/L
Dissolved Chromium (Cr) 2009/10M11 <0.1 ug/L
Dissolved Cobalt (Co) 2009/10/11 <0.005 ug/L
Dissolved Copper (Cu) 2009/10/11 =0.05 ug/L
Dissalved Iron (Fe) 2009/10/11 <1 ug/L
Dissalved Lead (Fb) 2009/10/11 =0.005 ug/L
Dissolvad Lithium (L) 20091011 =0.5 ug/L
Dissolvad Manganase (Mn) 200910111 =0.05 ug/L
Dissolved Molybdenum (Mo) 2009/10/M11 <0.05 ug/L
Dissolved Nickel (Ni) 2009/10/11 <0.02 ug/L
Dissolved Selenium (Se) 2009/10/11 =0.04 ug/L
Dissolved Silicon (Si) 2009/10/11 <100 ug/L
Dissolved Silver (Ag) 2009/10/11 <0.005 ug/L

Maxxam Analytics International Corparation o/a Maxxam Analytics Burmnaby: 8577 Commerce Court V5A 4N5 Telephona(604) 444-4808 Fax(604) 444-4511
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LABERGE ENVIRONMENTAL SERVICES
Attention; Ken Nordin

Client Project #: VANGORDA-GRUM SURFACE WATER
PO #

Site Reference:

Quality Assurance Report (Continued)
Maxxam Job Number; VA956077

QA/QC Date
Batch Analyzed
Num Init ~ QC Type Parameter yyyy/mm/dd Value  Recovery Unifs QC Limits |
3482652 AA1 Method Blank Dissolved Strontium (Sr) 2009/10/11 =0.05 ug/L
Dissolved Thallium (TI) 2009/1011 =0.002 ug/L
Dissolved Tin (Sn) 2009/10/11 <0.01 ug/L
Dissolved Titanium (T1) 2009/10/11 <0.5 ug/L
Dissolved Uranium (U) 2009/10/11 <0.002 ug/L
Dizssolved Vanadium (V) 2008/1011 =0.2 ug/L
Dissolved Zinc (Zn) 2009/10M11 =01 ug/L
Dissolved Zirconium (Zr) 2009/10/11 =0.1 ug/l
RPD Dissolved Aluminum (Al) 2009/10M11 NC % 20
Dissolved Antimony (Sb) 2009/10/11 NG % 20
Dissolved Arsenic (As) 2008/10M1 4.8 % 20
Dissolved Barium (Ba) 2009M10M11 0.6 % 20
Dissolved Beryllium (Be) 20091011 NC % 20
Dissolved Bismuth (Bi) 200911011 NC % 20
Dissolved Boron (B) 2009/10/11 NC % 20
Dissolved Cadmium (Cd) 200911011 0.8 % 20
Dissolved Chromium (Cr) 20091011 NC % 20
Dissolved Cobalt (Co) 2009/10M11 NC % 20
Dissolved Copper (Cu) 2009/10M11 0.2 % 20
Dissolved Iron (Fe) 2009/10/11 08 % 20
Dissolved Lead (Pb) 2009/10/11 0.05 % 20
Dissolved Lithium (LI) 20091011 NC % 20
Dissolved Manganese (Mn) 2009/10/11 3.2 % 20
Dissolved Molybdenum (Mo) 2009/1011 NC % 20
Dissolved Nickel (Ni) 2009/10/11 4.8 % 20
Dissolved Selenium (Se) 2008/10M1 NC % 20
Dissalved Silicon (Si) 2008/10/11 0.6 % 20
Diszolved Silver (Ag) 2009/10/11 NC % 20
Dissolved Strontium (Sr) 200910111 1.3 % 20
Dissolved Thallium (TI) 2008M10/11 NC % 20
Dissolved Tin (Sn) 20081011 NC % 20
Dissolved Titanium (Ti) 20091011 NG % 20
Dissolved Uranium (U) 2009/10/11 31 % 20
Dissolved Vanadium (V) 2009/10/11 NC % 20
Dissolved Zinc (Zn) 2009/10/11 28 % 20
Dissolved Zirconium (Zr) 2008/10/11 NC % 20
3482653 RL2  Matrix Spike Dissolved Sulphate (504) 2009/10/08 NC % 75-125
Spiked Blank Dissolved Sulphate (S04) 2009/10/09 2] % 80-120
Methad Blank Dissolved Sulphate (504) 2009/10/09 =0.5 mg/L
RPD [R13380-03] Dissolved Sulphate (S04) 2009/10/09 31 % 20
RPD [R13381-02] Dissolved Sulphate (S04) 2009/10/09 NC % 20
3482654 AA1  Matrix Spike Total Arsenic (As) 2009/10/10 98 % 80-120
Total Beryllium (Be) 2009/10/10 108 % 80-120
Total Cadmium (Cd) 2009/10/10 103 % B0-120
Total Chromium (Cr) 20091010 100 % 80-120
Total Cobalt (Co) 2009/10M10 97 % 80-120
Total Copper (Cu) 2008M10/10 95 % 80-120
Total Lead (Pb) 2009/10110 102 % 80-120
Total Lithium (Li) 2009/10/10 NG % 80-120
Total Nickel (Ni) 2009/10/10 96 % 80-120
Total Selenium (Se) 2009/10/10 103 % 80-120
Total Uranium (U) 2008/10/10 109 % 80-120
Total Vanadium (V) 20091010 NC % 80-120
Total Zinc (Zn) 20081010 96 % 80-120
Spiked Blank Total Arsenic (As) 20091010 97 % 80-120

Maxxam Analytics Internalional Corporation o/a Maxxam Analylics Bumaby; 8577 Commerce Court VBA AN5 Telaphone({604) 444-4808 Fax(604) 444-1511
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LABERGE ENVIRONMENTAL SERVICES
Attention: Ken Nordin
Client Project #: VANGORDA-GRUM SURFACE WATER
P.O. #:
Site Reference:

Quality Assurance Report (Continued)
Maxxam Job Number: VAS56077

QA/QC Date
Batch Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Value  Recovery  Units QC Limits
3482654 AA1  Spiked Blank Total Beryllium (Ba) 2009/10/10 108 % 80-120
Total Cadmium (Cd) 2009/10/10 a7 % 80-120
Total Chromium (Cr) 20091010 101 % BO-120
Total Cobalt (Co) 20091010 99 % 80-120
Total Copper (Cu) 2009/10/10 102 % 80-120
Total Lead (Pb) 2009/10/10 103 % 80- 120
Total Lithium (Li) 2009/10/10 108 % 80-120
Total Nickel (Ni} 2009/10/10 98 % 80-120
Total Selenium (Se) 200910/10 97 % 80-120
Tatal Uranium (U) 2008/10/10 105 % 80-120
Total Vanadium (V) 2009M10/10 99 % B0- 120
Total Zinc (Zn) 2009/10/10 101 % 80-120
Method Blank Total Aluminum (Al) 2009/10/10 =0.2 ug/L
Total Antimony (Sh) 2008/10/10 =0.02 ug/L
Total Arsenic (As) 2008/10110 <0.02 ug/L
Tatal Barium (Ba) 2009/10/10 <0.02 ug/L
Total Berylllum (Be) 2009/10110 =0.01 ug/l
Total Bismuth (Bi) 200911010 =0.005 ug/L
Total Boron (B) 2009/10/10 =50 ug/L
Total Cadmium (Cd) 2009/10/10 <0.005 ug/L
Total Chromium (Cr) 2009/10110 <0.1 ug/L
Total Coball (Co) 2009/10/10 <0.005 ug/l.
Total Copper (Cu) 2009/10/10 <0.05 ug/L
Total Iron (Fe) 2009/10/10 =1 ug/L
Total Lead (Pb) 20091010 <0.005 ug/L
Total Lithium (Li) 2009/10M10 <0.5 ug/L
Total Manganese (Mn) 2009/10/10 <0.05 ug/L
Total Molybdenum (Mo) 2009/10/10 <0.05 ug/L
Total Nickel (Ni) 2009/10/10 =002 ug/L
Total Selenium (Se) 2009/10/10 =004 ug/L
Total Silicon (Si) 20091010 =100 ug/L
Total Silver (Ag) 2009/10/10 <0.005 ug/L
Total Strontium (Sr) 2009/10/10 =0.05 ug/L
Total Thalllum (Tl 2009/10/10 <0.002 ug/L
Total Tin (Sn) 2009M10/10 =0.01 ug/L
Total Titanium (Ti) 2008/10/10 =05 ug/L
Total Uranium (U) 200910110 =0.002 ug/L
Total Vanadium (V) 20091010 <0.2 ug/L
Total Zine (Zn) 2009/10/10 <0.1 ug/L
Total Zirconium (Zr) 2009/10/10 =0.1 ug/L.
RPD Total Aluminum (Al) 2008/10/10 0.2 % 20
Total Antimony (Sb) 2009/10/10 8.8 % 20
Total Arsenic (As) 2008/10/10 23 % 20
Total Barium (Ba) 200910110 0.5 % 20
Total Beryllium (Be) 2009/10/10 NC % 20
Total Bismuth (BI) 2008/10110 NC % 20
Total Boron (B) 2009/10/10 NC % 20
Total Cadmium (Cd) 20091010 NC % 20
Total Chromium (Cr) 2009/10/10 NC % 20
Total Cobalt (Co) 2008/10M10 3.7 % 20
Total Copper (Cu) 2009/10/10 1.0 % 20
Total Lead (Pb) 20091010 3.0 % 20
Total Lithium (L) 2009/10M10 0.1 % 20
Total Manganese (Mn) 2009/10M10 1.1 % 20
Total Molybdenum (Mo) 2009/10110 4 % 20

Maxxam Analytics International Corporation o/a Maxxam Analyties Burnaby: 8577 Commerce Court V5A ANS Telephone(604) 444-4808 Fax(604) 4444511
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LABERGE ENVIRONMENTAL SERVICES
Attention: Ken Nordin
Client Project # VANGORDA-GRUM SURFACE WATER
P.O. #
Site Reference:

Quality Assurance Report (Continued)
Maxxam Job Number: VAS56077

QA/QC Date
Batch Analyzed
Num Init  QC Type Parameter yyyyimmidd Value  Recovery Units QC Limits |
3482654 AA1 RPD Total Nickel (Ni) 2009/10/10 6.5 % 20
Total Selenium (Se) 20091010 13.0 % 20
Total Silver (Ag) 2009/10/10 NC % 20
Total Strontium (Sr) 2008/10/10 0.03 % 20
Total Thallium (TI) 2008/10/10 NC % 20
Total Tin (Sn) 2009/10/10 NC % 20
Total Uranium (U) 2009/10/10 0.6 % 20
Total Vanadium (V) 2009/10110 15 % 20
Total Zinc (Zn) 2009/10/10 19.9 % 20
3482725 AA1  Method Blank Total Calcium (Ca) 2009/10/10 =0.05 ma/L
Total Magnesium (Mg) 2008/10/10 <0.05 mg/L
Total Potassium (K) 2009/10/10 <0.05 mg/L
Total Sodium {Na) 2009/10/10 =0.05 mg/L
Total Sulphur (5) 20081010 =3 mg/L
RPD Total Magnesium (Mg) 2009/10/10 0.8 % 20
3482975 ALB  Splked Blank Agcidity (pH 8.3) 2009/10/10 107 % 80-120
Method Blank Acidity (pH 4.5) 2009/10/10 <0.5 mg/L
Acidity (pH 8.3) 2009/10/10 <0.5 mg/L
RPD [R13380-02] Acidity (pH 4.5) 2009/10/10 NC % 20
Acidity (pH 8.3) 2009/10/10 18.0 % 20
3483676 AA1  Method Blank Dissolved Calcium (Ca) 2009M10/11 =0.05 mg/L
Dissolved Magnesium (Mg) 2008/10/11 =0.05 mafl.
Dissalved Potassium (K) 2009/10/11 <0.056 ma/L
Dissolved Sodlum (Na) 2009/10/11 <0.05 mg/L
Dissolved Sulphur (5) 2009/10/11 =3 mg/L
RPD Dizsolved Calcium (Ca) 20091 0/11 0.3 % 20
Dissolved Magnesium (Mg) 2008/10M11 0.08 % 20
Dissolved FPotassium (K) 2009/10/11 0 % 20
Dissolved Sodium (Na) 2009/10/11 04 % 20
Dissolved Sulphur (5) 2009/M10/11 NC % 20
3485735 NS6  Matrix Spike Bromide (Br) 2009/10/13 113 % 80-120
Spiked Blank Bromide (Br) 2009M10/13 a7 % 80-120
Method Blank Bromide (Br) 2009/10/13 =04 mg/L
RFD [R13374-01] Bromide (Br) 2009/10/13 NC % 20
3485847 5C2  Matrix Spike Dissolved Chloride (Cl) 2009/10/10 108 % 80-120
Spiked Blank Dissolved Chloride (Cl) 2009/10/10 105 % 80-120
Method Blank Dissolvad Chloride (Ci) 2009/10/10 <0.5 mg/L
RFD Dissolved Chloride (Cl) 2009/10/10 47 % 20
3485948 SC2 Matrix Spike Dissolved Sulphate (S04) 20091010 NC % 75-125
Spiked Blank Dissolved Sulphate (504) 2009/10/10 a7 % 80-120
Method Blank Dissolved Sulphate (S04) 2009/10/10 0.5, RDL=0.5 mg/L
RPD Dissolved Sulphate (S04) 2009/10/10 4.7 % 20
3486941 ALB  Spiked Blank Conductivity 2009/10/13 102 % a0-120
Method Blank Conductivity 2009/10/13 <1 uS/em
RPD [R13381-01] Conductivity 2009/10/14 NC % 20
3486943 AL8  Matrix Spike Alkalinity (Total as CaCO3) 2009/10/14 NC % 80-120
Spiked Blank Alkalinity (Total as CaCQO3) 2009/10/14 100 % 80-120
Method Blank Alkalinity (Total az CaCQ3) 200910114 =0.5 mg/L
Alkalinity (PF as CaCO3) 2009/10/14 =0.5 mg/L
Bicarbonate (HCO3) 2009/10/14 =0.5 mg/L
Carbonate (CO3) 2009/10/14 =0.5 mg/L
Hydraxide (OH) 2009/10/14 <0.5 mg/L
RPD [R13381-01] Alkalinity (Total as CaCO3) 2009/10/14 NC % 20
Alkalinity (PP as CaCO3) 2009/10/14 NC % 20
Bicarbonate (HCO3) 200910114 NC % 20

Maxxam Analylics Intemational Corporation o/a Maxxam Analytics Bumaby: 8577 Commarce Court V5A 4N5 Telephona(604) 444-4808 Fax{B04) 444-4511
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LABERGE ENVIRONMENTAL SERVICES
Atftention: Ken Nordin
Client Project #: VANGORDA-GRUM SURFACE WATER
P.O.#
Site Reference:

Quality Assurance Report (Continued)
Maxxam Job Number: VAS56077

QaQc Date
Batch Analyzed
Num Init __ QC Type Parameter - yyyy/mm/dd Value  Recovery Units QC Limits |
3486943 ALBE RPD [R13381-01] Carbonate (CO3) 20081014 NC % 20
Hydroxide (OH) 2009/10/14 NC % 20

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyle recovery,

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to Identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spiked amount was not sufficiently significant to permit a reliable recovery calculation.

NC (RPD): The RPD was not calculated, The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a
reliable calculation.

Maxxam Analylics Intemational Corporation o/a Maxxam Analytics Bumaby: 8577 Commerce Court VAA 4N5 Talephone(504) 4441808 Fax(604) 444-4511
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Appendix D

S-wells Performance Data
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SRK0S-SP1A | 446 457 556 460 629 550
SRKO5-SP1B 76 217 280 249 I 0
SRHO5-3P2 40 45 42 34 35 3a
SRKO05-SP3A 268 239 37 295 362 a0
SRK05-5FP3B 763 257 T 785 753 ETTH
SRK05-SP4A 179 173 292 296 555 190 3,900 450
SRK0S-SP4B 4,780 5,080 4,760 4730 5,820 5,000 5,600 4,800 5,900
'SRKO05-SP5 B0 4,360 5,180 #,800 5,290 4700 6,100 4,600 5,700
SRK08-SPTa | o I * - | 2,140 2,300 1,300 1,800
SRKO08-SPTD | 5,640 11,100 4,500 1,400
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SRKoB-sPeb| | [ 481 = |
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B/5/2006 BIEFED_{JG QI20/2006 S/28/2007 &'EQIZGE 1013!20&? 5!28.!'21]13 B3/2008 B/30V2008 11/3/2008 SM3V2008 842000 9MOK2009 91420
SRK05-SP1A 1,590 1410 983 1,460 1,780 1,820
SRK05-5P1B 243 72 295 218 754 187
SRKO5-SP2 125 126 128 105 72 107
[SRKO05-SP3A 1.020 1,020 1,070 1,000 1,220 7200
SRK05-SP3B 757 750 TE3 T4 692 1,550
SRKO5-S5P4A 1,040 885 1,050 1,160 16,500 1,030 190,000 18,100
SRKD5-SP4B 362000 373,000 316,000 247,000 07,000 252,000 368,000 255,000 371,000
SRKD5-5P5 211,000 218,000 234,000 324,000 254,000 326,000 367,000 276,000 346,000 |
SRKD8-3PTa 1,640 2,560 1,820 2,580
SRKOB-SPTb 96,800 248,000 45,400 21,000
SRKO08-SP8a 444
SRKO0B-SP8b 358

D-3 Zn and SO4 Concentration Data for Selected Monitoring Wells
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Vangorda Creek / Grum Dump West Lobe
Surface Water Surveys 2009

Submitted to:

Daniel Mackie Senior Hydrogeologist
SRK Consulting Inc.

Vancouver, BC Canada

Submitted By:

ENVIRONMENTAL SERWCEE

October 26, 2009
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Vangorda Creek and Grum West Dump Surface Water Investigations

Background

The following is the result of an assignment from Dan Mackie and Leslie Gomm. The investigators
wanted to do two surface water surveys; one along Vangorda Creek below the Vangorda Pit and a
second on the west side of the Grum Dump. On October 1, 2009 the surface water surveys were
conducted at both flow pathways. Water quality results for the suite of parameters including low-
level metals, major ions and physical parameters are included below and digital copies have been
forwarded to Dan Mackie and Leslie Gomm. A slight increase in zinc and S04 was detected along
the Vangorda Creek pathway. Below the west lobe of the Grum Dump very low zinc values were
detected although there was presentation of S04 and elevated conductivity. All waters were slightly
alkaline.

L.E.S. handled all shipping and receiving; all samples were analyzed and reported by Maxxam
Analytics Inc. in Maxxam A956077.

Task One — Reconnaissance

In August 2009 a brief reconnaissance was done below the toe of the Grum West Dump. The result
was that the drainages indicated on the map were dry as far as we walked (about 300 m
downstream of the Grum West Dump). On the same day a brief reconnaissance of potential sample
sites along Vangorda Creek was conducted to plan access to the proposed sample sites. There
were no obstacles observed to collection of any of the proposed samples, although the area below
the west lobe of the Grum Dump looked very dry.

Task Two - Survey
Grum West

The area downstream of the West lobe of the Grum Dump was surveyed on October 1, 2009, We
walked to all of the proposed sample sites along all of the indicated pathway. Starting at SRK 2009
wells (GD1301) we walked past site B, which was dry with no sign of flowing water this season. The
confluence of A and B was dry with no sign of any flowing water or seasonal flowing water in either
A or B channels (these are better described as topographic lows which may contain spring run-off
and possibly extreme rainfall event flows only). The site C was found to be dry, and there was no
sign of any tributary entering from the south at D. A significant seep was encountered near site D.
The seep, sampled as G-1, was just upstream of a marshy pond which flowed into a confined
channel through thick willow/sedges flowing towards site F. This area contained two open grassy
areas with the channel flowing in a band of willows. The site E was inspected and found to be dry
with no sign of channelized flow, although there was a topographic low to the west. The second
sample G-2 was collected downstream of site E; in fact the site was close to the proposed site F.
The channel began to display signs of continuously flowing water and the gradient increased. There
were no other contributing surface water flows along the west Grum Dump pathway. In-situ
measurements of pH, Conductivity and temperature were taken along with water samples.

Vangorda Creek

All of the proposed sample sites A through F were visited more or less where indicated on Figure 1
below. Discharge was measured at four of the sites using a Price mini meter meter. In-situ
measurements of pH, Conductivity and Temperature were taken with freshly calibrated instruments.
Every station was sampled in accordance with standard operating procedure including field filtration
for dissolved metals. QA/QC included one field blank for the sampling event.

Site A was situated near the corrugated metal pipe under the haul road. Discharge measurement
not possible due to steep grade and rapids.

Site B was about 100 m downstream of A and due north of the Little Creek pond.

Site C was in between the Moose pond and Little Creek pond.

Site D was downstream of the SRK06-08 and 09 wells downstream of Moose Pond and just
upstream of the confluence of Tributary A.

Site E was just downstream of Tributary A

Site F was accessed from SRK05-07 and was taken downstream of Sweet Creek.
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Vangorda Creek and Grum West Dump Surface Water Investigations

Table 1 — summary of in-situ measurements

[Time | Station UTMmN UTMmE | Field [T'C [ Cond [QmTs
Nad27 pH . ey

14:00 | Vangorda A 503634 | 6903253 [7.52 |24 | 111 |nm E::;igl‘;f'm of cmp, no Q
14:30 | Vangorda B 593345 | 6903008 |7.46 |25 | 118 |o0.39s | SiteisnorthoflLittie Creek pond
1315 |VengordaC 593301 | 6903030 |7.48 |26 | 120 |04 | Stesbebweeniite creck and
16:45 | Vangorda D na 758 |29 | 197 |o0.399 g“:;;#‘ﬁ;&‘;ﬁﬁam o Grom
16:00 | Vangorda E 592912 | 6902309 |7.68 |29 | 207 [nm | Shes éﬁi@dﬁ‘."é':ﬁg;aﬁ? ot
15:30 | Vangorda F 502558 | 6902247 [7.70 |27 | 267 |0.443 | fovessed from SRK0S-O7 site
1800 | GrumWestG-1 | 580928 | 6904219 |7.68 |16 | 1750 | S | Seep dayiighis here, forms
19:00 | GrumWestG-2 | 590892 | 6904332 |7.75 1.9 1280 |2, S:;’i‘n“f;j;?y“; ;&ﬁ;"::’;;grns &

O 4 ﬁ *\‘ i

1§ l-‘ ' o
p .q_._‘j ‘

)

A
s

Grum west channel near E
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Freiven By wervice and Scleice
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M a XX am

Your Project # VANGORDA-GRUM SURFACE WATER
Your C.0.C_#: 08304772

Attention: Ken Nodin
LASERGE ENVIRONMENTAL SERVICES
WHITEHORSE
40E Ogilvie Streat
FO Box 21072
Whieherse, YT
CANADA Y1A BP7
Report Date: 2009/10/14

CERTIFICATE OF ANALYSIS

MAXXAM JOB & A 7
Received: 2009/10/05, 12:10

Sample Matrix: Water
# Samples Received: &

Diata Dale
Analyses _ Quarity Extracied  Analvzed  Latoralory Menod Analyllea Welhag
ACldtypHZ5&pHB2a E W& 200910010 ERM E0P-10261 R3.0  Based oa SH-2310
AlRdInty - Water £ 2009010413 200910092 BRM SOP-00264 R40  Based o7 SM21208
Eromice {ISE) € WA 200910513 BRM SOP-10245 R10  EPA 8211
Chicrige by Aulomalsd Coloarmesry 8 WA 20091009 BRN-SOP 00232 B30 Bassdon EPA 2282
Chicvice by Aulomalzd Colourmerry 1 N& 200910010 BRN-SOP 00232 R30 Based on EPA 3282
Conduciancs - watsr ¥ A 200910012 BRN SOP-00262 A20  Based on SK-2510B
Fluoriga - Mining Cilents ¥ A 20021008 BRM SOP-00225 R10 Based SM-4500FC
Hargnass Tolal [calculatad 38 CacO3) $ WA 2038010001
Haroness (caiculatad as CaCo3) ¥ A 20081013
Ha. K. Ca, Mg & by CRC ICPME (dIs5.) ¥ A 200901011 BRN SOP-10205 R70 Bassd on EPA 200 5
Elements by 1CPM5 Low Leve! (dssolved) 4 ¥ WA 20091011 BRM SOP-00205 R7.0 Based on EPA 2003
Elements by ICPM5 Low Lavel (tolal) o § 20091003 203940090 BRN SOP-10205 R7d  Bassdoa EPA 2008
Na. K. €3, Mg, & by CRC ICPME (23] ¥ 20089003 200910010 BRMN SOP-10205 R7.0  Bassd on EPA 2003
Fizer and BYO3 Presarve Tar Met3ls ¥ WA 200410°03 BRM WI-00008 R1.0 Bassdca EPA 2002
pH Waler H A 2008'10/12 BRMN S0P-10262 340 Baszd on SW-4500H+8
Suphale by Autcrnatzsd Colourimesry & [T 200910'02 BRN-50P 00243 R10 Bassdon EPA 3754
Suiphale by Automated Colourmerry 1 Wik 20091010 BRN-5CP 00243 R1.0 Bassdon EPA 3754

" RPDE cacuialed usng raw g3la. The rounding of final réeuss may resull in Ine apparen) difference

(1) SCC/CAEAL

Encryption Key -
i
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Vangorda Creek and Grum West Dump Surface Water Investigations

Zampler Inlta's: KN
RESULTS OF CHEMICAL ANALYSES OF WATER

[FnnD R 1Y) R13372 —
Samping Dale 20051001 2003(1091
1430 14:30
[ESE Rimzer 14 SErE)
Units | VANGORDA Fc Batch | VANGORDA  |ROL RC Batch
I;RE_EI( -1 CREEK B
[mize. inorganies
Acidlly |pH 4.5) meL 03 3432075 0.5 05 |22e2375
Acilly |pH E.3) mas 0E 3432975 14 b= |azezars
Bromide (Br) mgis =4 3435735 =0.4 b4 J22E573%5
Faacride (7} mgis Loz 3431002 o.o7 001 (2280202
Preparstion
Fitar and HMNC3 Fresanvation NIA FIZLD CHEITE FIELD KA ﬂli;@l.T.E
Misc. Inorpanica
|Alkalinily [Tolal as Cala3) mg'L 2B 3458943 5 32E6543
Anannity (2P a5 CaC03) mo <05 3435043 =05 2286843
Bicarborate {(HC0O3) me'L 31 343£943 a2z £ iigemd2
Carseaaie (CO2) mgL =0.5 3438043 =0.8 L5 |2zeskd2
kvdroxize 19K gl <05 3435043 0.8 oE |azpesar
anlons
Dissorveo Supnate (504} mgiL 2% 3485028 24 ce |azezes:
Dis0r 0 Cnioride (1) gL 0E 3482647 12 0 [azex32
Physlcal Proparties
Corductily uSem 14 3488041 113 1 [a2E6341
pH fert ures 7E 3456030 75 2466333
ROL = Reportaniz Celeczon Limz
Sampler Initia's: KN
RESULTS OF CHEMICAL ANALYSES OF WATER d
Waxxsm D R13375 R13376 Ri3377
Samplrg Date i = vl | 200491001 200810
1315 145 16°00
|{COC Kumter 0620477E 03304779 0830L773
Unita VANGORDA VAHNGORDA VANGORDA ROL @C Batch
CREEK C CREEK D CREEK E
Miac. inarganica
Acially (pE 4.5) mpL =0.5 )5 =0.8 05 |22g287E
aciaily (pH & 3) gL 15 20 1E os [azezave
Brornde (Bry Mg <04 “Dd 0.4 Ca |azes7aE
Fluzride (= M- T 067 no7 2071 |2280002
Preparation
Filler and HNO:LF‘TE‘IEI‘-QHN NiA FIELD FIELD FIELD Wik | ONSITE
Misc. norganica B
alkalinity (Tolal as CaCo3) mg't 23 EL a7 D& |3dp55d2
a)valinily (PP a3 C3c03) Mg 5 “05 0.8 DE |azgd3ar
Sicartonate HCO3) Mg 3 a3 45 pE |azadp4y
Cameaaw (CO3) Mg 0% “35 DL 0E [aags3dn
kvdroxize {04 ML 08 3§ 02 DE |azEd3dd
anions
Cissonen Supnate [504) Mg 3t £ 2 pE |azs2e82
Dssoivec Crlorde (S1) My 05 -5 <05 0E [3zg2132
Physical Propartios
Conductylly usem 127 157 203 1 JLEE34
feH | 7.5 7.7 78 3265333
AOL = Reparianie Celeston Lime




Vangorda Creek and Grum West Dump Surface Water Investigations

Sampler Inita's: KN
RESULTS OF CHEMICAL ANALYSES OF WATER

A e} AR LYEAN ]
Samplng Datg 20080T 2009711001
1520 18.02

[E5E HumEer CEAITTS OINITTS .

Units VANGORDA |RDL GRUM RDL [3C Baleh

CREEKF WEST DUMP
FLON G-1

Migc. Inorganica
Acidy (pH 4.5) mglL EL 05 ] 05 [2432973
Azidry (oH 8.3) mal 14 as 154 05 |aa797s
Bromizs (Br) malL <02 a4 D4 04 [2438735
Fluorics (F) mgiL 0r7 0.01 012 h.01 | 2430002
Praparation
Flzar ang HNO3 Prassrvation | RiA FIELD NA FIELD NiA | CHSITE
Miac, Inorganica
Alkainiy (Tolal3s Caco3 | mal 21 |as 330 05 |2436943
kainy (PF 38 Caco?) malL <15 as <03 05 |2436943
Bicarbznale (HOO3) moiL 50 as 4ra 15 |243e043
Carbonate (CO3) mg'L <15 a5 =[5 15 |2438043
Hyaroaida {OH) mo'L <15 as =[5 15 [2436043
Anlong
Diszalved Sulphale (S04} ma'L &7 05 &EQ £ |243z553
Dissalved Chioelcs (CH) ma'L =05 05 1.0 05 |243z132
Physlcal Properias
Canduztiviy usicm 71 1 1760 1 |2436041
P b4 Units 7E 30 2436930
ROL = Repotabie Detaclion Lmi

Sampler Inita’s: KN
RESULTS OF CHEMICAL ANALYSES OF WATER

[rAaxxam 1D R13330 R13381
Zamping Cale 200249001
| 18:20

[COC Mumter - [3304779 03304779

unite GRUM ROL FIELD RDL [GC Bateh

WEST DUMP BLANK
1 FLOW&-2

Misc. Inorganios
Agigty (pH 4 £ meiL «0.5 0s 05 o5 |2482875
Aclety (pH & 2§ mg'l 52 1R <05 D5 | 2282978
Bremide (Br) mg'L =04 04 b2 £ |2aep72E
|F-unt‘lm (F) mgl Q12 oo =30t .04 | 2220002
Preparation
Fitar a0 NOY Ereservation | WA FIELD Bk FIELD WA | ORZITE
Misc. Inorganics =
Alkairity (Tolal 38 Catol) mgil 27C 0= L 05 |2228343
Ak (PF a8 CaC03) mel =0.5 0s =05 0.5 | 2226343
Blcabarale (R3C3) mgilL 30 os | 20 |05 [aEeadd
Carmanxe (503) gL =25  fos| b5 |05 |aazemad
Hyaroaios (OH) mg'l =2.5 oe =[5 D5 |2228343
Anion _
Digsalvad Suprale (S04 mpL 450 5 <05 D5 |2a82883
Duggalved Chicride (1) mgiL 1.2 0.5 =05 D5 | 2482122
Physlcal Propariies o
Comdusmty LsEm 1250 1 1 1|24
[ £H Unts 81 &2 P
RD. = Reportasie Dalestian Limit
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Sampler Inita’s: KN
LOW LEVEL DISSOLVED METALS - WATER [(WATER)

[z 10 GREETE) Risaid A13375
Sampling Dale 200310101 20081021 20081001
— 1200 14.20 1318
COC Mumbsr
Units | VANGORDZ VANGORDA VANGORDA RDL jac Baich
CREEK & CREEK B CREEK &
Mlsc. IHOFEEI'IIGI
Déssalved Haronees (Cacb:ij myL £l 835 583 05 [2472078
Digsolvad Matals by ICPMS
Dissalved Aluminum (Al LgiL 1€3 15.1 141 32 |1482882
Dissalved Anlimany (St gL 0.0 [T o 0.02 |2482882
Disealved Areenic (Ag) ugiL 017 026 0.23 002 |2452582
Dissalved Banum 53 ugiL 248 258 280 002 [3482362
Diszalved Banylllum (E2) ugiL =001 =0.01 =001 0.01 |2482882
Dussalved Bismusn ([Bl) ugiL <0.005 0.006 =0.008 p.E-:l'j 2432562
Dizsalved Boran [3) ugiL <51 <[ <=0 | =0 |2433552
Dissaived Cadmium |Cd) ugiL 0.0524 {7) 0.033 0D4s b [24az6m2
Dissalved Crremium (Cr} ugiL <01 <0.1 =LA | D1 |3483552
Dissaived Ceball (G2 ugiL 0.047 0049 0o42 [pras [24z28s2
Dissaived Copper (Cu) ugiL 0.5 055 047 005 |243z852
Cussaivad Iren (Fa) LgL 0 48 w 1 |243z852
Cigsalved Lead (PD} ]9 0.218 D.2a8 0157 |p.Las | 2422552
Cissalved Litnlum (L) i t1 12 1.3 05 |2482852
Dissalved Marganase ivn) | ugiL 1,45 121 1.0 005 |2452882
Dissalved Malyodenum (W)  |ugiL 0.20 o2t 020 005 |248246%2
Digsalved Nigial (N1 ugil 0,35 L4t 045 0.02 |3432852
Crzsalved S2lerium (Se) ugiL .08 Cog 0.0 002 |3437852
Dissalved Sillson (51) ugL 2810 4820 456 100 |2a22822
Dissalved Sliver (4g)  |ugt <0.003 L 005 <0008 p.CoE | 245252
Diszalved Stranbum (S ugiL 881 722 785 0.0% | 3432482
Drssalved Thallum [T1) LgiL 0.0aE 0.0%& [eRalrpy P.0O2 | 2482482
Diszalved Tin 450) gL =101 <0.01 <101 0.01 2432582
Diszalved THanlum (T1) ugiL <0E 0.5 =[5 05 482882
Dissalved Urarium (U) ugiL 0.375 0.332 0405 p.raz |24azas2
Crissolved Varadium (v} LgiL <02 <02 <02 02 [2482552
Crssalved Zing (2] ugiL 172 8.0 25 01 |2432852
Dizsalved Zirearium (2r) LgL <01 <0.1 <D 01 [243z852
Cissalved Calclum (Ca) mgl 1€2 7.1 175 005 |2433575
KL = Sepoctatie Detestion Liri
(1) Dissalven greales than total Reanalysls ylelos similar resuts

SageTol2s
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Sampler Inlta's: KN
LOW LEVEL DISSOLVED METALS - WATER (WATER)

|M!x'xam 5] NESTAY Fiseia LEERN)
Sampling Date 2003110/ 2008110001 2001001
14:03 14.20 1318

COC Mumbar Ca0a77e

Units | VANGORDZ VANGORDA VANGORDA |RDL FG Batch

CREEK & CREEKB CREEK C

Dissolved Magnesium (Mg} |mgl 252 270 277 0.05 3483875
Dissolved Polassum (K) mgl a.37 D3E 0,35 005 3483578
Dissolved Sodlum [Ma) mgL 170 173 167 005 |a483578
Dissolvzd Suphur (3) mgL i1 12 iz 3 |24m357s
[ROL = Reportatie Detection Limil

Sampler Initais: KN
LOW LEVEL DISSOLVED METALS - WATER (WATER)

[1Aaxxam 1D R13376 —_ R _H13378
Zamplag Dale 2009410101 2008100 20031201
1645 1670 15:30

COC NimE=r OE302779 3303775 02304773

Units | VARGORDA VANGORDA VAHGORDA |RDL JaC Balch

CREEK D CREEK E CREEK F

tlsc. inorganics
Disolved Harenees (CaC03) |mgl 210 a4 123 15 |3472076
Dlasolved Matsls by ICPMS
Dissalved Auminum (A1} LgiL 135 13.3 125 02 |3457652
Dissalved Anlimony 156} LgL 0.65 Cos [T 002 |2432852
Dissolved Arseniz (A%) ugL 028 [26 025 002 | 3487652
Dissolvad Barum (5a) ugiL 262 70 258 002 |348z552
Dissalved Banyilium (&) LgiL =001 <0.01 <001 001 |3482552
Dissalved EEmun (BY) ugiL 0.03 (1) 0.ame <0005 jo.0os | 3485552
Dissolved Boron (3) LgL =50 <50 <=0 BN
Dissalved Cadmum (Cd) L 0.cs3 pllv 6045 pros |aaszsen
Diss0ivea Chicanium (Cr) wgiL <1 | 01 <01 BN
Dissolved Cobalt (Coj ugL oca2 | poas 0.037 bcos [2as26e2
Dsalved Copper (Cu) Wi 0.52 G54 083 0.05 |3482582
D3salved Iren (Fe) wL 28 2 0 1 |3482552
D35alved Lead (PD) Wit 0.158 2206 0181 p.CO5 | 2482582
Di3salved Litnlum (L) wL 15 1€ .86 b5 |82682
Dssalved Manganete (Vn) | gl B 28 7.87 005 |2482682
Dsalved Molysdenum (Ma) | ugil 025 0246 023 005 |2482882
Dissalved Ngtal () gL 0.43 [ 047 0.02 |3482682
D3salvid Saienum (Se) gL 062 oio 0.12 0.0e |2452682
Dasalved SHizon (51) vl 2467 4760 5200 100 |ass52562
Dssalved Sliver (Ag) Wi =025 <0 005 =0.005 o5 | 52882
Crssatved Ssrantum (5n) gL 243 101 120 |o.os | 2422822
DEs0lved Tratum (Ti L 0.008 po ooz praz |2aszes2
Dissalved Tin (5a) WL =10 +0.01 =101 0.0V |2a825¢52
DEsaived Tilaalum (T1) WL <0 =05 =05 05 |adsz682
Dsealved Lrarium (U) L 122 136 187 p.Lo2 | 482882
D3s0ived Varagivm (V) Wi =2 =0.2 =02 02 |a82882
Dasalved Zing (2n) gL 29 218 12 1 |aBzse2
DEsolved Zirsorlum (2r) WL <01 =01 =01 D1 |aas2se2
Di3solved Calclum (C3) Myl 247 LA 327 0.05 | 2253575
RDL = Repoctatie Dewstion Limi
(1) Dissanes greater 1han otal Reanalys's ylelos smilar resuts
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Sampler Inita’s: KN

LOW LEVEL DISSOLVED METALS - WATER (WATER)

| 1) CDigsoneo greater than tolal Rearalyls yielde simiar resuts

rpyﬁw ] GYEET B EREYE R3378
Sampling Cale 2309010101 20081001 200340101
1848 1600 15:30
e i L RS
Units | VANGORDA VANGORDA VANGORDA |RDL jaC Bsich
CREEK D CREEKE CREEKF
Cussalved Magnesum Mgy |mglL 7.11 798 114 005 | 2453575
Dissalved Palassum (K] maL 0.45 DA7 051 005 2432575
Dissalved Sodlum (ﬁa] mgiL 1.87 ias 209 0.05 | 2482575
Dissalvad Suphur (5) mgL f5 21 23 2 |aas257s
RO = Reportatle Dateclion Limit
Sampler Inita’s: KN
LOW LEVEL DISSOLVED METALS - WATER (WATER)
Kaxxam 1D 13379 Ri3280 Ri 351
Samping Cale 2002100t 2008101
18:00 1€:20 |
COC Numter 05304779 PEE ] 03324779
Unite GRUM GRUM FIELD RDL [2C Baloh
WEST DUMP WEST DUMP BLANK
FLOW G-1 FLOW G-2
Misc. Inorganics
Dissoived Hardnees (Ca003) [mgL 1120 7] =[5 D5 |M473075
Diseoived Matala by ICPMS
Ciggan'en Aluntinum (al) gl 1.6 280 1.0 02 |3482832
Cissanan Anlimany (58| gL 0.0% BiE <1.02 0.02 3482852
Dissanen AMIENIS (AR) Lgl 0.03 050 <0.02 0.02 |3432832
Cessoneag Barum (5a) gL i 244 0.13 0.02 |3482852
Coasariea Beniiium (Be) gl =001 =001 =001 001 3482852
Ceasatvdd Blgmuth (B) WL {1123 11] =0Aacs 0oos .005 |3452852
Cissatied Bomon (B) gL =E0 =50 =20 £0  |3d32832
Cessafven Cadmium (Cd) gL 0023 0.027 1) =0.00% CI.II'DE\_ 3432852
Dessalen Chremium (1) gl oz <1 [ 0.1 |as2ss
Cissanen Coball (Caj LgL 0033 o.o2e 0.008 1.00% |2452852
nessanea Copper (Cuj gl 027 104 41} 0.3 pos |aszes2
Céssarvza Iron iFe) gL iz 1 H 1 |aa82852
Cissonan Lead (Ph) uglL [hiE] 0.050 0.06% 1.008 |2482852
Cissolved Litnium (LI) gl 7.8 4.8 ] 0.5 |aB2882
Dissotvad Margansee (Mn) uglL 0.0 D3z Q€0 |0.0F |MB2E52
Dissatved Molyodenum (Mo)  |ugll 0.87 == 081 =3 0% D.0F |MB2E52
Dissolvad Nicxsl (K1) gL 0.0 053 0.0 0.02 |aaBzEE2
Cissonen Seisnium (Se2) gL 352 .53 =D 04 D04 |MA2EE2
Cissorved Sliican (S1) gL 5150 £410 100 100 |ads2882
Cissonad Sllver (A) gL «0.005 «0.005 =0.00%  J.00% [M482082
Cizsatveo Strontum (1) gL 19 772 ors 00T |M3zER2
Cizsorvag Thatlum (T1) gL 0002 -0 002 =0002 002 (2482852
issoled 0 (S0} gL =201 =001 =101 0.01 |34B2832
Cissatvad THanum (77} LgL =[5 =08 =3 D§ |a482832
Diszonad Uranium (U) LgL 174 12.8 <0002  |2.Co2 |3482852
Cissanen vanadium (v} gL 02 02 0z 02 |asszes:
[Cissorved Znc (2n) WL 0.8 12 A 21 3482832
Ciesaned Zironium (Zf) Wl =01 =0.1 =01 01 3482852
ROL = Repeaiatle Deleslion Limt




Vangorda Creek and Grum West Dump Surface Water Investigations

LOW LEVEL DISSOLVED METALS - WATER (WATER)

Sampler Inita’s: KN

| PETT e EREETE] L SELE] R13381
Samping Dale 200871001 20081021
18:00 18:20
5T Famter £ L3 5iE]
Units GRUM GRUM FIELD RDL [3C Batch
WEST DUMP WEST DUMP BLAHK
FLOW G-1 FLOW G-2
Dessatvan Calelum (Ca) LS 248 TE a.cs 0.OE |24B3878
Cissonen Magnetium (Mg} mygi. 132 e =105 0.OE |243357%
Cossalved Falassum (K) gL 1.8 1.3 <005 0.0S |3483578
Cipsoren Sodlum (Na} gL 480 ATT <005 D.OT |2LE3ETS
Cissaren Suphur [5) magiL 280 187 =3 3 2483575
ROL = Repeetacie Detestian Limz
Sampler Inita's: KN
LOW LEVEL TOTAL METALS - WATER (WATER)
M is] LYELYEY _Ri3373 R12375
Sanping Dale 2009110 20081001 20021001
1207 1420 1312
30ATIE 3504773
units | VANGORDA VAHGORDA YANGORDA RDL jac Baleh
= GR_'EEK A CREEKB CREEK C
Caiculated Paramatare | , }
Total Harcneee (C3CO3) [mgll Z€8 438 512 05 |2472885
Total Metals by ICPMS
Total Auminum (&l gL ieg 18.7 15_:1 0.2 |2482%22
Tatal Antimany (50} ugL 0.02 [T 0.05 0.02 |a8288z
ITotal Areenic (A} LgiL 0.27 D2E 0.2
Total Earum (Ba) LgiL 231 731 232
Total Eervilum (E=) LgL 0.02 <0.01 061 001 |2482882
Tatal BEmuzn |5} ugiL =0.005 =0.005 =0.005 0.COF | 2482582
Tatal Baran (5) ugiL <30 <50 =£0 50 |2aBZafa
Tatal Cadmium (Cd) ugiL 0.036 0.035 082 0.COF | 2482882
Total Chromium {Cr) gL <01 0.1 =01 01 |rafzsiz
Tetal Coball (Co} ugiL 0.5t 0081 0057 .COE |2dB2582
Total Copper (Cu) ugiL 0.43 L€ 0.Es Q.05 |2402482
Total Iron (F2) ugiL 57 &2 & 1 |M4RIEEL
Total Lead (Fb) ugL 0.377 0357 0avt 0.0OF | 2482882
Total Lanlum (L gL 15 15 1.6
Total Manganese (vn) | vl 273 127 113
Total Malybdenum (Ma) |ugl 0.18 pac 0.20
Total Mickel (i gL 0.41 Das 0.5 0.02 | 2482882
[Total Salgnum (Se) ugiL 0.3 poe ] 00 | 2482882
Total Slleon (31 ugL 2840 4310 4500 100 |3i3288:
Total Siver (Ag) gL <0005 =0 005 =0.008 b cor :
Total Srontium (Sr) gL 551 £54 &5.1 0.08
(Total Thalium (T1) ugiL 0.Lav 0.oo7 ooos 0.002
[Total Tin (Sn) ugL =101 =001 =201 a0
Total Tiaum {71} ugL =05 =0.5 =05 s
Total Uranium (U3 gL 0371 Do ok 5] 0.002
[Total Vanadum (V) ugL =02 =0.2 402 D2
Total Zinc [Zn) ugL 170 174 280 EA
Total Zirconium [Zr) ugL =01 =0.1 =0 PR
T3l Calclum (C3) mat 42 158 151 005 | 2282725
Total Magnesium (M) |rn;-1. 233 252 267 005 | 2482725
[RDL = Reportatie Detetlion Limi




Vangorda Creek and Grum West Dump Surface Water Investigations

Sampler Injta’s: KN
LOW LEVEL TOTAL METALS - WATER (WATER)

[Faxxam 13 GETE] Ri3374 R13375
Samping Dale 2003101 F R 200311001
14.00 14:30 1318
[E0C humtar OE304779 (3304770 08304779
Units | VANGORDA VANGORDA VANGORDA |RDL ac Baich
CREEK A CREEK B CREEK C
Tatal Polasshim (K] maL 033 034 0.5 0.05 |2433725
Tatal Socum [Ma) mal 1.65 167 1.65 0.05 |2430725
Total Sulphr (5) mgL 1 12 10 2 [3430725
RDL = Repertazie Dawstizn Liml

Sampler Inita's: KN
LOW LEVEL TOTAL METALS - WATER (WATER)

[FAasEm 5 [LNEE) Fiates LIEEYT)
Samplng Dale 2002010001 202811001 20csnam
i _ 1848 16,00 15:3

COC NumEsr MeFri

Units | VANGORDA YANGORDA YANGORDA RDL jac Balch

CREEK D CREEK E CREEKF

Calculaled Parameatars
7atal Haronees (Ca203) [magL 865 0.0 125 05 2472863
Total Metals by ICEMS ]
Total Aurinum (&) uglL 213 158 175 D2 |a4azass
Tatal Anlimary (St) ugiL 0.5 po7 0.05 0.02 |2487552
Tatal Asenic (Rs] gL 0.3 G35 0.32 0.02 |2487554
Total Barur (Ba) L 243 245 253 0.02 |2437552
Total Beryrium (B2 gL <101 <0.04 <001 0.01 |2420552
Tatal Bisun (51) gL 0.005 0.020 <0.035 .0os | 247582
Tatal Baron (5} wgiL =50 =50 =0 £0 |asazses
Tatal Cadriint (Sd) WL 0.053 ~ DoEz 043 p.0os 2430552
Tatal Sheemium (Cf) WL 0.1 <0.1 =01 |01 |248785e
Total Coball (Co) Wil 0.08a D.0ET 0048 0.005 | 2452552
Tatal Copper (Cu) W 084 LT 0sg 0.05 |2482582
Tatal Iren (Fe) Wi 50 &1 9 1 |24828e2
Total Laad (Pb) L 0822 DaTe 0432 0.00F | 2482882
[Tatal Lznium (L) gL 18 1.4 2.0 0.5 |x8258=
Toml Marganese (Wn)  JugL | 133 1.3 9.18 0,08 |2482482
Total Malybdznum (Ma) | ugiL 023 028 0.2 005 |2anz862
Tatal Mizksl () LgiL 0.55 L34 0.55 0.02 248248
[Total Salenium (5e) LgiL 0.0 o1 0.12 0.0: |2482882
Total Silicen (51} e 2370 4420 100 | 2482882
[Total Siver (Ag) gL =0.015 <0008 =0.008 0.COF | 2402882
[Tatal Strontum (Sr) gL 852 ' £§07 111 0.05 | 3482884
[Total Thalium (T3 LgiL 0.0z noi0 0011 o.cas 2482882
Fatal Tin () [T =10 001 <301 001 |2iaz88s
ITotal Titanlom {71} gL <b 5 <05 0.6 05 |asnz8e2
Tatal Uranium (U) gL 120 126 165 I £aa [ 242088
Tetal Vanadum (V) ugiL <2 <02 =02 12 [a4m358s
Total Zinc (2n) ugiL 259 273 247 n1 |24z3882
Tatal Zircarium (2r) ugiL <p.1 <0.1 <01 01 |2432682
Tatal Caiclum (Ca) mgiL 233 23E 33 0.05 |2483735
Total laagnesum (Mgl [mgL 7.2 744 1.5 0.05 |2430725

RDL = Repcetatie Detection Limit




Vangorda Creek and Grum West Dump Surface Water Investigations

Sampler Inita’s: KN
LOW LEVEL TOTAL METALS - WATER (WATER)

(RETTEN ] Aitsie [ Riseyr ] R13376

2amplng Dale 230911001 0081031 20031001
L 1610 15:30
COC HUmEsr ) 05304772
units [ VANGORDA VANGORDA VANGORDA |RDL Jac Batch
CREEK D CREEKE CREEK F
ITow) Polassium (K) mgiL 0.42 043 042 0.05 |3482725
Tatal Somum (Naj mai 1.68 101 213 0.05 |3437725
Tatal Sulphur (5) mgil i 24 23 3 |a480735
RO = Reportanle Detestion Limt

Sampler Inita's: KN
LOW LEVEL TOTAL METALS - WATER (WATER)

Kaxxam D Ri13579 Ri33&0 213331
Samping Cale 20021001 2o
18.00 1E:20

CDC Numter 03304773 DE20277E 03334778

Units GRUM GRUM FIELD RDL [aC Bateh

WEST DUMP WEST DUMP BLaHK
FLOWY G-1 FLOW G-2

Calculated Paramelers | )
Total Haraness (C2C03) gL 1060 747 a5 05 |araRes
Total Metals by IGEMS
Tatal Aringm (Al) WL 128 21 0s D2 |MA%ea:
Tota Avtimary (5b) Wl 0.05 018 -082 b0z [mezess
Tatal Arsenls (A6) gl 0.12 35 <502 203 [aezsss
Total Barum: [Ba) Wl &3 77.2 0.2 02 |MezEes
Tota Benvillum (B2) gL =301 <601 -30t  |Bor |aaze
Tata Berun (8 Wl -0.008 0005 0008 Jacos |aasess
Total Baran (8) Wl £0 <50 «£0 2 |aezens
Total Cadmum (Gd) | Ll 0521 0019 <0008 Jacos |atazess
Total Chromilr (61 |Lgik 0.2 0,1 L1 Bl
ITatal Ceball (o) gl 0057 0.015 <000% 1005 |aeazess
ITatal Copper (Cu) gl [ 081 0.1 D05 |atzzess
[Tatal Iren (Fa) Ll 7 13 -1 1 |aeazEss
[Tatal Lead (Pb) gl 0221 0.088 0185 [1ras |aezEss
ITatal Litalurn (L5} gl 5.0 48 <[5 n5 |amzeas
[Total Warganeee (M) |Lgl (35 D23 <005 [ops |mmmess
Total Malycderum Wo) |LgtL [T D87 =005 DS [atszess
ITatal el (N1} LaL 0:0 nsE <102 [po2 [assoEse
[Tata S2ierum Se) gL 363 D50 <001 |poa |aemosss
[Tota Silean (51) gt 5230 230 103 100 |mz2ese
[Tatal Sitvér (Ag) gt ~0.008 -£.005 <0005 [oros [aessese
[Total Srontum (51) wL 858 718 =J0F  |DOF |asszEss
[Total TRatium (1) Ll 0564 -0.002 ~0002 ooz |aeszese
Total Tin (30} Wil =201 <601 ELT D01 |aeEzEss |
Total Thanlum (Ti} gl 05 o <05 05 |[asazess
Tatal Lranium (U) gl 178 12.5 0002 |praz |azes
Total Vanazium (V) gl «02 2 402  |[322 |atazes:
Tatal Zine (2n) LglL 18 14 [E 01 |aiavess
Tatal Zirconiem 2r) ug.'l. =01 0.7 =01 B1 }i!?\!.ﬁ
Total Calelum (C3) gL 234 171 <008 |nos |aemes

ROL = Reporianie Delestion Lims




Vangorda Creek and Grum West Dump Surface Water Investigations

Sampler Initais: KN
LOW LEVEL TOTAL METALS - WATER (WATER)

[g,m_m 5 Ri3s78 | FA13380 A13351
Samping Dale 2002710701 20051001
18:00 1E:20

COC Number i 02374779 2630277E 03304778 |

Units GRUM GRUM FIELD RDL GG Bateh

WEST DUMP VWEST DUNMP BLANK
FLOW G-1 FLOW G-2

Total Magnesium (Mg} |mgiL 177 77E =008 0.0F |M82723
Total Polassium (K) mgiL 135 124 =108 008 82725
[Total Sodium (Ma) mgilL 5.0 2.8 =2 0% DO |MaR27235
Total Suphur (5) |mgiL 275 17E <3 3 [aanz72s
ROL = Repoctatie Datection Lima

BST7 Commarca Couit  + Phone'  (804) 444-8838 CHAIN-OF CUSTODY RECORD AND ANALYSIS REQUEST
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Diriven by service and Science

MaxXXam

Attention: Ken Nordin

www.amaxyamanalytics.com

Your Project #: VANGORDA-GRUM SURFACE WATER
Your C.O.C. #: 08304779

LABERGE ENVIRONMENTAL SERVICES

WHITEHORSE
405 Ogilvie Street
PO Box 21072
Whitehorse, YT
CANADA

MAXXAM JOB #: A956077

Received: 2009/10/05, 12:10

Sample Matrix: Water
# Samples Received: 9

Analyses

Y1A 6P7

Report Date: 2009/10/14

CERTIFICATE OF ANALYSIS

Date

Acidity pH 45 & pH 8.3 ¢
Alkalinity - Water
Bromide (ISE)

Chloride by Automated Colourimetry
Chleride by Automated Colourimetry

Conductance - water
Fluoride - Mining Clients

Hardness Total (calculated as CaCO3)

Hardness (calculated as CaCQ3)

Na, K, Ca, Mg, S by CRC ICPMS (diss.)
Elements by ICPMS Low Level (dissolved) ¢
Elements by ICPMS Low Level (total) ¢

Na, K, Ca, Mg, S by CRC ICPMS (total)
Filter and HNO3 Preserve for Metals

pH Water

Sulphate by Automated Colourimetry
Sulphate by Automated Colourimetry

N/A
200810113
NIA
N/A
NA
NIA
NIA
NIA
NIA
N/A
NIA
2009/10/09
2009/10/08
NIA
NIA
NIA
N/A

= 00O OWE W00 =m0 o

Date

Quantity Extracted Analyzed Laboratory Method

2009/10/10 BRN SOP-00281 R3.0
2009/10M14 BRN SOP-00264 R4.0
2008/10M13 BRN S0P-00245 R1.0
2009/10/08 BRN-SOF 00234 R3.0
2009/10/10 BRN-SOP 00234 R3.0
2009/10/14 BRN SOP-00264 R2.0
2008/10/08 BRN SOP-00225 R1.0
2008/1011

2008/10M13

2008/10M11 BRN SOP-00206 R7.0
2008/10/11 BRN SOP-00206 R7.0
2009/10/10 BRN SOP-00206 R7.0
2009/10/10 BRN SOP-00206 R7.0
2009/10/08 BRN WI-00006 R1.0
2009/1014 BRN SOF-00264 R4.0
2009/10/09 BRN-SOP 00243 R1.0
2009/10/10 BRN-SOP 00243 R1.0

* RPDs calculated using raw data. The rounding of final resuits may result in the apparent difference.

(1) SCC/CAEAL

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

ASHLEY NIVISON, BBY Customer Service
Email: ashley.nivison@maxxamanalytics.com

Phone# (604) 444-4808

Page 1 of 25

Analytical Method
Based on SM-2310
Based on SM2320B
EPA 9211

Based on EPA 325.2
Based on EPA 325.2
Based on SM-2510B
Based SM-4500F C

Based on EFA 200.8
Based on EPA 200.8
Based on EPA 200.8
Based on EPA 2008
Based on EPA 200.2
Based on SM-4500H+B
Based on EPA 3754
Based on EPA 375.4



Driven by service and Science

Attention: Ken Nordin
LABERGE ENVIRONMENTAL SERVICES

WHITEHORSE

405 Ogilvie Street

PO Box 21072

Whitehorse, YT

CANADA

Y1A 6P7

www.maxxamanalytics.com |

Your Project # VANGORDA-GRUM SURFACE WATER
Your C.O.C. #: 08304779 |

|

Report Date: 2009/10/14

CERTIFICATE OF ANALYSIS

o

Maxxam has procedures In place to guard against improper use of the electronic signature and have the required “signatories”, as per section i
5.10.2 of ISQ/IEC 17025:2005(E), signing the reports. SCC and CALA have approved this reporiing process and electronic report format. :

Maxxam

Total cover pages: 2

ofa Maxxam

Page 2 of 25

Burnaby: 8577 Commerce Courl VSA 4N3 Telephona{G04) 4444000 Fax(604) 444-4511 |



Maxam

Maxxam Job #: AB56077
Report Date: 2009/10/14

Driven by service and Science

www.mnaxxamanalytics.com

LABERGE ENVIRONMENTAL SERVICES
Client Project #: VANGORDA-GRUM SURFACE WATER

Sampler Initials: KN
RESULTS OF CHEMICAL ANALYSES OF WATER

[Maxxam 1D R13373 R13374
Sampling Date 2008M10/01 2009/10/01
14:00 14:30

ICOC Number 08304779 08304779

Units VANGORDA [QCBatch | VANGORDA |RDL QC Batch

__CREEKA CREEK B

IMIsc. Inorganics
Acidity (pH 4.5) mg/L <0.5 3482975 <0.5 0.5 | 3482975
Acidity (pH 8.3) ma/L 0.6 3482975 14 0.5 [3482975
Bromide Bn mg/L =0.4 3485735 <0.4 0.4 |3485735
Fluoride (F) mg/L 0.02 3480002 0.07 0.01 [3480002
Preparation
Filter and HNO3 Preservation | N/A FIELD ONSITE FIELD N/A | ONSITE
Misc. Inorganics
Alkalinity (Total as CaCO3) ma/l 26 3486943 26 0.5 |3486943
Alkalinity (PP as CaCO3) mg/L <0.5 3486943 =0.5 0.5 |3486943
Bicarbonate (HCO3) ma/L 31 3486943 32 0.5 |3486943
Carbonate (CO3) mg/L =0.5 3486943 <0.5 0.5 |3486943
Hydroxide (OH) mglL <0.5 3486943 =0.5 0.5 |3486943
Anions
Digsolved Sulphate (504) ma/L 26 3485948 28 0.5 |3482853
Dissolved Chloride (Cl) mg/L 0.5 3485847 1.2 0.5 |3482132
Physical Propertles
Conductivity ' uSiem 114 3486941 119 1 |34B6941
pH pH Unils 76 3486939 76 3486939
ROL = Reportable Detection Limit

Page 3 of 25
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Maxxam Job #: A956077
Report Date: 2009/10/14

Driven by service and Science

Sampler Initials: KN

RESULTS OF CHEMICAL ANALYSES OF WATER

www.maxxamanalytics.com
LABERGE ENVIRONMENTAL SERVICES
Client Project #; VANGORDA-GRUM SURFACE WATER

[Mazxam 1D R13375 Ri13376 R13377
Sampling Date 200910/01 2009/10/01 2009/10/01
13:15 16:45 16:00 =
COC Number 08304779 08304779 08304779
Units VANGORDA VANGORDA VANGORDA RDL AC Batch
CREEKC CREEKD CREEKE
Misc. Inorganics
Acidity (pH 4.5) mgiL <0.5 <0.5 <0.5 0.5 |3482975
Acidity (pH 8.3) mg/L 15 20 15 0.5 |3482975
Bromide (Br) mg/L =0.4 <0.4 =0.4 0.4 |3485735
Fluoride (F) mgll | 007 0.07 0.07 0.01 |3480002
Preparation
Filter and HNO3 Preservation | N/A FIELD FIELD FIELD N/A | ONSITE
Misc. Inorganics
Alkalinity (Total as CaCO3) mg/L 28 35 37 0.5 |3486043
Alkalinity (PP as CaCO3) maiL =0.5 =0.5 =05 0.5 |3486943
Bicarbonate (HCO3) mg/L 34 43 45 0.5 |3486943
Carbonate (CO3) magiL <0.5 <0.5 <0.5 0.5 |3486943
Hydroxide (OH) maiL =0.5 =0.5 =0.5 0.5 |3486943
Anions )
Dissolved Sulphate (SO4) maglL 31 55 59 0.5 |3482653
Dissolved Chloride (Cl) mg/L <0.5 <0.5 =05 05 |3482132
Physical Properties
Conductivity uS/cm 127 197 209 1 |3486941
pH pH Units 7.6 7.7 78 3486939

RDL = Reportable Detection Limit

Page 4 of 256




MaxXYam

Driven by service and Science

\“'\"“'.Il'lﬂxxﬂl’l‘lﬂ'l'lﬂ"‘\""h-'l'--i'ﬂ“'l
LABERGE ENVIRONMENTAL SERVICES
Maxxam Job #: A956077 Client Project # VANGORDA-GRUM SURFACE WATER
Report Date: 2009/10/14

Sampler Initials: KN
RESULTS OF CHEMICAL ANALYSES OF WATER

[Maxxam ID — R133/8 R13379
iSampling Date 2009/10/01 2008/10/01
15:30 18:00

ICOC Number 08304779 08304779

Units VANGORDA RDL GRUM RDL [AC Batch

CREEK F WEST DUMP
FLOW G-1

Misc. Inorganics
Acidity (pH 4.5) malL <0.5 0.5 <0.5 0.5 |34s2975
Acidity (pH 8.3) mg/L 1.4 05 15.4 0.5 |3482975
Bromide (Br) mg/L <0.4 0.4 =0.4 0.4 |34B5735
Fluoride (F) mgiL 0.07 0.01 0.12 0.01 |3480002
Praparation
Filter and HNO3 Preservation | NA FIELD NIA FIELD N/A | ONSITE
Misc. Inorganics
Alkalinity (Total as CaCO3) mg/L 41 0.5 330 0.5 3486043
Alkalinity (PP as CacO3) mg/L <05 0.5 <05 05 |3486943
Bicarbonate (HCO3) mg/L 50 0.5 400 0.5 |34868943
Carbonate (CO3) mg/ll <0.5 0.5 <0.5 0.5 |3486943
Hydroxide (OH) mg/L <0.5 05 <0.5 0.5 |3486943
lAnilons
Dissolved Sulphate (S04) mg/L 67 0.5 680 5 |34B2653
Dissolved Chloride (CI) malL <0.5 0.5 1.0 0.5 |3482132
Physlcal Properties
Conductivity uS/ecm 271 1 1760 1 3486941
pH pH Units 7.8 8.0 3486939
ROL = Reportable Detection Limit

Page 5of 25
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LABERGE ENVIRONMENTAL SERVICES
Maxxam Job #: AB56077 Client Project #: VANGORDA-GRUM SURFACE WATER
Report Date: 2009/10/14
Sampler Initials: KN

RESULTS OF CHEMICAL ANALYSES OF WATER

[Maxxam D R13380 R13361
ISampling Date 2009/10/01
18:30

ICOC Number 08304778 08304779

Units GRUM RDL FIELD RDL QC Batch

WEST DUMP BLANK
FLOW G-2

Misc. Inorganics
IAcidity (pH 4.5) ma/L =0.5 0.5 =0.5 0.5 §82975
Acidity (pH 8.3) mg/L 5.2 0.5 <0.5 0.5 |3482975
Bromide (Br) mg/L =0.4 0.4 <0.4 0.4 |34B5735
Fluoride (F) ma/L 012 0.01 =0.01 0.01 | 3480002
Praparation
Filter and HNO3 Preservation NIA FIELD N/A FIELD N/A | ONSITE
Misc. Inorganics
Alkalinity (Total as CaCO3) mg/L 270 0.5 1.7 0.5 |3486943
lAlkalinity (PP as CaCO3) mg/L <0.5 0.5 =0.5 0.5 |3486043
Bicarbonate (HCO3) ma/L 330 0.5 2.0 0.5 |3486843
Carbonate (CO3) ma/l. <0.5 0.5 <0.5 - U._Ev 3436943
Hydroxide (OH) mg/L <0.5 05 <0.5 0.5 |3486943
Arﬁr.ms
Dissolved Sulphate (SO4) mg/L 460 5 <0.5 0.5 |3482653
Dissolved Chloride (Cl) mg/L 12 0.5 =0.5 0.5 |3482132
Physical Properties
Conductivity usSfcm 1280 1 - 1 1 ) 3486941
pH pH Uniits 8.1 6.2 3486039
RDL = Reportable Detection Limit

Page 6 of 25
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Maxxam Job #: A956077
Report Date; 2009/10/14

Driven by service and Scicnce

www.maxxamanalytics.cam
LABERGE ENVIRONMENTAL SERVICES
Client Project #; VANGORDA-GRUM SURFACE WATER

Sampler Initials: KN

LOW LEVEL DISSOLVED METALS - WATER (WATER)

[Maxxam ID R13373 R13374 R13375

Sampling Dale 2009/10/01 2009/10/01 2008/10/01

14:00 14:30 13:15
COC Number i 08304779 08304779 08304779
Units | VANGORDA VANGORDA VANGORDA RDL [C Batch
CREEKA CREEK B CREEK G

Misc. Inorganics )

Dissolved Hardness (CaCO3) |mg/L 50.8 539 55.3 0.5 |3473076
Dissolved Metals by ICPMS

Dissolved Aluminum (Al) uglL 16.9 16.1 14.1 02 |a482652
Dissolved Antimony (Sb) ug/L 0.04 0.04 0.04 0.02 |3482652
Dissolved Arsenic (As) ug/L 017 0.26 0.23 0.02 |3482652
Dissolvad Barium (Ba) ug/L 24.8 255 25.0 0.02 |3482652
Dissolved Beryllium (Be) ug/L <0.01 <0.01 =0.01 0.01 |3482852
Diszolved Bismuth (Bi) ug/L =0.005 0.006 =0,005 0.005 |3482652
Dissolved Boron (B) ug/L =50 <50 <50 50 |34B2652
Dissolved Cadmium (Cd) ug/L 0.044 (1) 0.033 0.044 0.005 | 3482652
Diszolved Chromium (Cr) ug/L =0.1 <01 <0.1 0.1 |34B2652
Dissolvad Cobalt (Co) ug/l 0.047 0.049 0.042 0.005 | 3482652
Dissolved Copper (Cu) ugil 0.50 0.55 0.47 0.05 |3482652
Dissolved Iron (Fe) ugil 30 49 37 1 3482652
Dissolved Lead (Pb) ug/L D.Z;IS 0.248 0.157 0.005 |3482652
Dissolved Lithium (Li) ug/L 11 1.3 1.3 0.5 |3482652
Dissolved Manganese (Mn) ug/L 1.95 1241 10.0 0.05 |3482652
Dissolved Molybdenum (Mo) | ug/L 0.20 0.20 0.20 0.05 |34828652
Dissolved Nickel (Ni) ugiL 0.36 0.40 0.46 0.02 |3482652
Dissolved Selenium (Se) ug/L 0.08 0.08 0.10 0.04 |3482652
Digsolved Silican (Si) ug/L 4610 4820 4590 100 |34B2652
Dissolved Silver (Ag) ug/L =0.005 =0.005 =0.005 0.005 |3482652
Dissolved Strontium (Sr) ug/L 69.1 722 73.5 0.05 |3482652
Dissolved Thallium (T1) ug/L 0.005 0.006 0.007 0.002 | 3482652
Diszolved Tin (Sn) ) ug/L =0.01 =0.01 <0.01 0.01 |3482652
Dissolved Titanium (Ti) ugl/L <0.5 =0.5 =0.5 0.5 |3482652
Dissolved Uranium (U) ug/l 0.376 0.392 0.405 0.002 |3482652
Dissolved Vanadium (V) ug/L <0.2 <0.2 =0.2 0.2 |3482652
Digsolved Zinc (Zn) ug/L 17.2 18.0 225 0.1 |3482652
Dissolved Zirconium (Zr) ug/L =0.1 <0.1 <0.1 0.1 |34B2652
Dissolved Calelum (Ca) mg/L 16.2 1741 176 0.05 |3483676
RDL = Reportable Detaction Limit

(1) Dissolved greater than total. Reanalysis yields similar resulls
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Driven by service and Science

Maxxam Job #: ASB56077
Report Date: 2009/10/14

www.maxxamanalytics.com
LABERGE ENVIRONMENTAL SERVICES
Client Project #: VANGORDA-GRUM SURFACE WATER

Sampler Initials; KN

LOW LEVEL DISSOLVED METALS - WATER (WATER)

[Maxxam 1D R13373 Ri3ar4 R13375
Sampling Date 2009/10/01 2009/10/01 2009/10/01
14.00 14:30 13:15
ICOC Number 08304779 08304779 08304779
Units | VANGORDA VANGORDA VANGORDA RDL RC Batch
CREEK A CREEK B CREEK C
Dizsolved Magnesium (Mg) mg/L 252 2.70 277 0.05 |3483676
Dissolved Potassium (K) ma/L 0.37 0.38 0.38 0.05 |3483676
Dissolved Sodium (Na) mg/L 1.70 1.73 1.67 0.05 |3483676
Dissolved Sulphur (S) mg/L 11 12 12 3 | 3483676
RDL = Reportable Detection Limit
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Driven by service and Science

MaxXXam

Maxxam Job #: A956077
Report Date: 2009/10/14

www.maxxamanalytics.com

LABERGE ENVIRONMENTAL SERVICES
Client Project #: VANGORDA-GRUM SURFACE WATER

Sampler Initials; KN
LOW LEVEL DISSOLVED METALS - WATER (WATER)

[Maxxam 1D R13376 R13377 R13378
ISampling Date 2009/10/01 2009/10/01 2009/10/01
) 16:45 16:00 15:30

ICOC Number 08304779 08304779 08304779

Units | VANGORDA VANGORDA VANGORDA RDL RQC Batch

CREEK D CREEKE CREEKEF

Misc. Inorganics
Dissolved Hardness (CaCO3) [ma/L 91.0 99.4 129 0.5 |3473076
Dissolved Metals by ICFMS
Dissolved Aluminum (Al) ug/L 13.6 133 125 0.2 |3482652
Dissolved Antimony (Sb) ug/L 0.05 0.05 0.05 0,02 |3482652
Dissolved Arsenic (As) ugiL 0.26 0.26 0.25 0.02 |3482652
Dissolved Barium (Ba) ug/L 26.2 27.0 26.9 0.02 |3482652
Dissolved Beryllium (Be) ug/L <0.01 =0.01 =0.01 0.01 |3482652
Dissolved Bismuth (Bi) ugiL 0.038 (1) 0.006 <0.005 0.005 |3482652
Dissolved Boron (B) ug/L =50 =50 =50 50 |3482652
Dissolved Cadmium (Cd) ug/L 0.059 0.054 0.048 0.005 | 3482652
Dissolved Chromium (Cr) ug/L =01 =01 <0.1 0.1 |3482652
Dissolved Cobalt (Co) ug/L 0.046 0.046 0.037 0.005 | 3482652
Dissolved Copper (Cu) ug/L 0.52 0.54 0.53 0.05 |3482652
Dissolved Iron (Fe) ug/lL 29 3z 30 1 3482652
Dissolved Lead (Pb) ug/L 0.155 0.208 0.181 0.005 |34B2652
Dissolved Lithium (Li) ug/L 15 1.6 1.8 0.5 |34B2652
Dissolved Manganese (Mn) ug/L 0.44 9.28 7.87 0.05 |3482652
Dissolved Molybdenum (Mo) | ug/L 0.256 0.25 0.28 0.05 |3482652
Dissolved Nickel (Ni) ug/L 0.48 0.48 047 0.02 |3482652
Dissolved Selenium (Se) ug/L 0.09 0.10 0.12 0.04 |3482652
Dissolved Silicon (S1) ug/L 4460 4760 5000 100 |3482652
Dissolved Silver (Ag) ug/l <0.005 =0.005 <0.005 0.005 | 3482652
Dissolved Strontium (Sr) ug/L 94.3 101 120 0.05 |3482652
Dissolved Thalllum (TI) ug/L 0.009 0.010 0.012 0.002 |3482652
Dissolved Tin (Sn) ug/L =0.01 =0.01 <0.1 0.01 |3482652
Digsolvad Titanium (Ti) ug/L =0.5 <0.5 =0.5 0.5 |3482652
Dissolved Uranium (U) ug/L i.22 1.36 1.97 0.002 (3482652
Dissolved Vanadium (V) ug/L <0.2 =02 =0.2 0.2 |3482652
Dissolvad Zinc (Zn) ug/L 229 21.8 21.2 0.1 |3482652
Diszolved Zirconium (Zr) ug/L <0.1 =0.1 =0.1 0.1 |3482652
Digsolved Calcium (Ca) mg/L 247 26.7 327 0.05 [34B3676
RDL = Reportable Detection Limit
(1) Dissolved greater than total. Reanalysis yields similar results
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Maxxam Job # A956077
Report Date: 2009/10/14

Diriven by service and Science

www.maxxamanalytics.com
LABERGE ENVIRONMENTAL SERVICES
Client Project #: VANGORDA-GRUM SURFACE WATER

Sampler Initials: KN

LOW LEVEL DISSOLVED METALS - WATER (WATER)

MaxxamiD R13376 R13377 Riaarg
Sampling Date 2009/10/01 200810/01 200910/01
16:45 16:00 15:30
[COC Number 08304779 08304779 @3(}4779
Unitz | VANGORDA VANGORDA VANGORDA RDL QC Batch
CREEK D CREEK E CREEKF
Dissolved Magnesium (Mg) magiL 7.1 7.98 11.4 0.05 |3483676
Dissolved Potasslur_n (K) mgf_L 0.46 - 0.47 0.51 0.05 |3483676
Dissolvad Sodium (Na) mg/L 1.87 1.95 2.09 0.05 |3483676
Dissolved Sulphur (S) magfL 23 24 a3 3 |34B3676
RDL = Reportable Detection Limit
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MEI?(AEIII:T"I

Maxxam Job #. AB56077
Report Date: 2009/10/14

vr“'w.!imxxﬂnlnnnl_vtlc.'..cc-ln

LABERGE ENVIRONMENTAL SERVICES
Client Project #: VANGORDA-GRUM SURFACE WATER

Sampler Initials: KN
LOW LEVEL DISSOLVED METALS - WATER (WATER)

[Maxxam 1D R13379 R13380 R13381
Sampling Date 2009/10/01 2009/10/01
18:00 18:30

COC Number 08304779 08304779 08304779

Units GRUM GRUM FIELD RDL [AC Batch

WEST DUMP WEST DUMP BLANK
FLOW G-1 FLOW G-2

Misc. Inorganics
Dissolved Hardness (CaCO3) |mg/L 1120 772 =0.5 0.5 |3473076
Dissolved Metals by ICPMS '
Dissolved Aluminum (Al) ug/L 16 260 1.0 0.2 13482652
Dissolved Antimony (Sh) ug/L 0.06 0.15 =0.02 0.02 (3482652
Dissolved Arsenic (As) ug/L 0.08 0.50 <0.02 0.02 |3482652
Dissolved Barium (Ba) ug/L 98.4 84.4 0.13 0.02 | 3482652
Dissolved Beryllium (Be) ug/L =0.01 =0.01 =0.01 0.01 |3482652
Dissolved Bismuth (Bi) ug/L 0.010 <0.005 0.006 0.005 | 3482652
Dissolved Boron (B) ug/L =50 <50 <50 B0 |34B2652
Dissolved Cadmium (Cd) ug/L 0.024 0.027 () =0,005 0,005 | 3482652
Dissolved Chromium (Cr) ug/L - 0.2 =0.1 =0.1 0.1 |3482652
Dissolved Cobalt (Co) ug/L 0.039 0.029 0.008 0.005 | 3482652
Dissolved Copper (Cu) ug/L 0.27 1.04 (1) 0.13 0.05 |3482652
Dizsolved Iron (Fe) ug/L 12 11 5 1 3482652
Dissolved Lead (Ph) ug/L 0.059 0.060 0.069 0.005 | 3482652
Dissolved Lithium (Li) ug/L 7.8 4.5 <0.5 0.5 |3482652
Dissnlved Manganese (Mn) ug/L 0.10 0320 0.60 (1) 0.05 |3482652
Dissolved Molybdenum (Mo) | ua/L 097 0.91 =0.05 0.05 |3482652
Dissolved Nickel (Ni) ug/L 0.50 0.53 0.04 0.02 |3482652
Dizsolved Selenium (Se) ug/L 3.52 0.53 <0.04 0.04 |3482652
Dissolved Silicon (Si) ug/L 5150 5410 =100 100 |3482652
Dissolved Silver (Ag) ug/L <0.005 <0.005 <0.005 0.005 |3482652
Dissolved Strontium (Sr) ug/L 1090 772 0.05 0.05 |3482652
Dissolved Thallium (TI) ug/L 0.003 <0.002 <0.002 0.002 |3482652
Dizsolved Tin (Sn) ug/L =0.01 =0.01 =0.01 0.01 |3482852
Dissolved Titanium (Ti) ug/L =0.5 =0.5 =0.5 0.5 |3482652
Dissolved Uranium (U) ug/L 17.6 12.8 <0.002 0.002 |3482652
Dissolved Vanadium (V) ug/L =0.2 =0.2 0.2 0.2 |3482852
Dissolved Zinc (Zn) ug/L 0.9 1.5 340 0.1 |3482652
Dissolved Zirconium (Zr) ug/L =0.1 <0.1 =0.1 0.1 |34B2652
RDL = Reportable Detection Limit
(1) Dissolved greater than total. Reanalysis yields similar resuits
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Driven by service and Science

Maxxam Job # A956077
Report Date: 2008/10/14

www.maxxnmanalyiics.com
LABERGE ENVIRONMENTAL SERVICES
Client Project #: VANGORDA-GRUM SURFACE WATER

Sampler Initials: KN

LOW LEVEL DISSOLVED METALS - WATER (WATER)

[Maxzam ID R13370 R13380 R13381
Sampling Date 200910101 2009/10/01
18:00 18:30

IE0OC Number 08304779 08304779 08304779

Units GRUM GRUM FIELD RDL [QC Batch

WEST DUMP WEST DUMP BLANK
FLOW G-1 FLOW G-2

Dissolved Calclum (Ca) mgiL 248 176 0.06 0.05 |3483676
Dissolved Magneasium (Mg) mg/L 122 8086 <0.05 0.05 |3483676
Dissolved Potassium (K) - mg/L 1.51 1.38 <0.05 0.05 |3483676
Dissolved Sodium (Na) ma/L 4.80 377 <0.05 0.05 |3483676
Dissolvad Sulphur (S) mag/l 280 187 =3 3 |3483676
ROL = Reportable Detection Limi
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Maxxam Job #: A956077
Report Date; 2009/10/14

Driven by service and Science

www.maxxamanalytics.com
LABERGE ENVIRONMENTAL SERVICES
Client Project #: VANGORDA-GRUM SURFACE WATER

Sampler Initials: KN

LOW LEVEL TOTAL METALS - WATER (WATER)

[Maxxam 1D R13373 Ri3374 R13375
Sampling Date 2009/10/01 2009/10/01 2009/10/01
14:00 14:30 13:15

COC Number 08304779 08304779 08304779

Units | VANGORDA VANGORDA VANGORDA RDL [AC Batch

CREEK A CREEK B CREEK C

Calculated Parameters
Total Hardness (CaCO3) |mgiL 46.9 49.8 51.2 05 |3472885
Total Motals by ICPMS =
Total Aluminum (Al) ug/L 19.8 18.7 18.1 0.2 3482654
Total Antimony (Sb) ug/L 0.04 0.04 0.05 0.02 |3482654
Total Arsenic (As) ug/l 0.27 0.28 0.30 0.02 |3482654
Total Barium (Ba) ug/L 231 2341 232 002 |3482654
Total Beryllium (Be)  |uglL 0.02 <0.01 0.01 0.01 |3482654
Total Bismuth (Bi) ug/L <0.005 <0.005 <0.005 0,005 | 3482654
Total Boron (B) ug/l. <50 <50 <50 50 |3482654
Total Cadmium (Cd) ug/L 0.036 0.035 0.052 0.005 | 3482654
Total Chromium (Cr) ug/L =0.1 <0.1 =0.1 0.1 |[3482654
Total Cobalt (Co) ugiL 0.051 0.061 0.057 0.005 | 3482654
Total Copper (Cu) ug/L 0.43 0.46 085 0.05 |3482654
Total Iron (Fe) ug/L 57 65 66 1 3482654
Total Lead (Pb) ugiL 0.377 0.357 0.471 0.005 |3482654
Total Lithium (L) ug/l 15 15 16 05 |3482654
Total Manganese (Mn) | ug/L 273 12.7 1.3 0.05 (3482654
Total Molybdenum (Mo) | ugiL 0.19 0.20 0.20 0.05 |3482654
Total Nickel (Ni) ugiL 0.41 0.35 0.54 0.02 |3482654
Total Selenium (Se) ug/L 0.08 0.08 0.09 0.04 |3482654
Total Silicon (Si) ug/L 4640 4310 4500 | 100 |3482654
Total Silver (Ag) ug/L =0.005 =0.005 <0.005 0.005 | 3482654
Total Strontium (Sr) ug/L. 65.1 65.4 69.1 0.05 |3482654
Total Thallium (T1) ug/L 0.007 0.007 0008  [0.002 |3482654
Total Tin (Sn) ug/L =0.01 =0.01 =0.01 0.01 |3482654
Total Titanium (Ti) ug/L <0.5 <0.5 <05 |05 |3482664
Total Uranium (U) ug/L 0.371 0.370 0.380 0.002 |3482654
Total Vanadium (V) ug/L =0.2 =02 =0.2 0.2 |3482654
Total Zinc (Zn) ug/L 17.0 17.4 25.0 0.1 |3482654
Total Zlrconium (Zr) ug/L =0.1 =0.1 =0.1 0.1 |3482654
Total Calcium (Ca) mg/L 14.9 15.8 16.1 0.05 |3482725
Total Magnesium (Mg)  [mg/L 2.33 252 2867 0.05 [3482725
RDOL = Reportable Datection Limit
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Report Date: 2009/10/14

Sampler Initials: KN

LOW LEVEL TOTAL METALS - WATER (WATER)

www.maxxamanalytics.com
LABERGE ENVIRONMENTAL SERVICES
Maxxam Job #: A956077 Client Project #: VANGORDA-GRUM SURFACE WATER

[Maxzam ID R13373 R13374 R13375
Sampling Date 2009/10/01 2009/10/01 200910/01
14:00 14:30 13:15
COC Number _ 0B204779 08304779 08304779
Units | VANGORDA VANGORDA VANGORDA |RDL [C Batch
CREEK A CREEK B CREEKC
Tatal Potassium (K) myg/L 0.33 0.34 0.35 0.05 |3482725
Total Sodium (Na) mg/L 165 1.67 1.65 0.05 |3482725
Total Sulphur (S) mg/L 11 12 10 3 |34B2725
ROL = Reportable Detection Limit
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Maxxam Job #: AB56077
Report Date: 2009/10/14

Driven by service and Science

Sampler Initials: KN
LOW LEVEL TOTAL METALS - WATER (WATER)

www.maxxamanalytics.com

LABERGE ENVIRONMENTAL SERVICES
Client Project # VANGORDA-GRUM SURFACE WATER

[Maxxam 1D R13376 “R13377 R13378
Sampling Date 2009/10/01 2009M10/01 2009/10/01
) 16:45 16:00 15:30
COC Number 08304779 08304779 08304773
Units | VANGORDA VANGORDA VANGORDA RDL [C Batch
CREEK D ___CREEKE CREEK F
Calculated Parametars
Total Hardness (CaCO3) |mg/L B9.5 90.0 125 0.5 |3472885
Total Matals by ICPMS )
Total Aluminum (Al) ug/L 21.3 16.9 17.8 0.2 |3482654
Tatal Antimony (Sh) ug/L 0.05 0.07 0.05 0.02 |3482654
Total Arsenlc (As) ug/L 0.36 035 0.32 0.02 |3482654
Total Barium (Ba) ug/L 24.8 24.5 25.3 0.02 |34B2654
Total Beryllium (Be) uglL <0.01 <0.01 <0.01 0.01 |3482654
Total Bismulh (Bi) ug/L 0.008 0.020 -:O.Dljﬁ 0.005 |34B2654
Total Boron (B) ug/L <50 <50 <50 50 |34B2654
Total Cadmium (Cd) ug/L 0.059 0.052 0.049 0.005 (3482654
Total Chromium (Cr) ug/L <0.1 =0.1 =01 0.1 |3482654
Total Cobalt (Co) ug/l 0.084 0.067 0.049 0.005 | 3482654
Total Copper (Cu) ug/L 0.66 0.71 0.59 0.05 |3482654
Total Iron (Fe) ug/L 80 &1 59 1 | 3482654
Total Lead (Pb) uglL 0.842 0.678 0.433 0.005 | 3482654
Total Lithium (Li) ug/L 1.8 1.8 20 0.5 (3482654
Total Manganese (Mn) | ug/L 13.9 1.1 9.16 0.05 |3482654
Total Molybdenum (Mo) | ug/L 0.23 0.25 0.28 0.05 |3482654
Total Nickel (Ni) ug/L 0.55 0.54 0.56 0.02 |3482654
Total Selenium (Se) ug/L 0.10 0.11 0.12 0.04 |34B2654
Total Sllicon (Si) ug/L 4370 4370 4420 100 |3482654
Total Silver (Ag) uglL 0.005 <0.005 <0.005 0.005 | 3482654
Total Strontium (Sr) uglL 89.2 90.7 111 0.05 |34B2654
Total Thalllum (TI) ug/L 0.008 0.010 0.011 0.002 | 3482654
Total Tin (Sn) ug/L <0.01 <0.01 <0.01 0.01 |3482654
Total Titanium (Ti) ug/L <0.5 <0.5 08 0.5 |3482654
Total Uranium (U) ug/lL 1.20 1.25 1.86 0.002 | 3482654
Total Vanadium (V) ug/L =0.2 <0.2 =0.2 0.2 [3482654
Total Zinc (Zn) ug/L 258 27.3 247 0.1 |3482654
Total Zirconium (Zr) ug/L =0.1 =0.1 <0.1 0.1 |34B2654
Total Calcium (Ca) ma/L 238 23.8 313 0.05 |3482725
Total Magnesium (Mg)  |maiL 7.28 7.44 11.6 0.05 |3482725

RDL = Reportable Detection Limit
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et maalysies wwiw.maxxamanalytics.com
LABERGE ENVIRONMENTAL SERVICES
Maxxam Job #: AS56077 Client Project #: VANGORDA-GRUM SURFACE WATER
Report Date:; 2008/10/14

Sampler Initials: KN
LOW LEVEL TOTAL METALS - WATER (WATER)

[Maxxam 1D R13376 R13377 R13378
Sampling Date 2009/10/01 2009/10/01 2009/10/01
3 16:45 16:00 15:30
COC Number 08304778 0DB304779 08304779 - :
Units | VANGORDA VANGORDA VANGORDA RDL KQC Batch
CREEK D CREEKE __CREEKF
Total Potassium (K) ma/L 0.42 043 049 0.05 |3482725
Total Sodium (Na) ma/l 1.88 1.81 2.13 0.05 |3482725
Total Sulphur (S) mg/L 22 24 33 3 |a4B2725
RDL = Reportable Detection Limit
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LABERGE ENVIRONMENTAL SERVICES
Client Project #: VANGORDA-GRUM SURFACE WATER

MaxXam

Maxxam Job #; A956077
Report Date: 2009/10/14

Sampler Initials: KN
LOW LEVEL TOTAL METALS - WATER (WATER)

[Maxxam 1D R13379 R13380 R13381
iSampling Date 2009/10/01 2009/10/01
] 18:00 18:30 i

ICOC Number 08304779 08304779 08304779

Units GRUM GRUM FIELD RDL KC Batch

WEST DUMP WEST DUMP BLANK
FLOW G-1 FLOW G-2

Calculated Parameters
Total Hardness (CHCD3) mg/l 1080 747 <0.5 0.5 34?2865
Total Matals by ICPMS
Total Aluminum (Al) ugfL 138 2.1 ) 0.5 0.2 |3482654
Total Antimony (Sb) ug/L 0.05 0.15 =0.02 0.02 [3482654
Total Arsenlc (As) ug/L 0.12 0.57 <0.02 0.02 |3482654
Total Barium (Ba) ugfL 89.8 77.2 0.34 0.02 |3482654
Total Beryllium (Be) ug/L <0.01 =0.01 =0.01 0.01 |3482654
Total Bismuth (Bi) ug/L <0005 <0,005 <0005  [0.005 |3482654
Total Boron (B) ugfL =50 <50 =50 50 |3482654
Total Cadmium (Cd) ug/L ) 0.021 0.019 =0.005 0.005 | 3482654
Total Chromium (Cr) ug/L 0.2 <0.1 =0.1 0.1 |34B2654
Total Cobalt (Co) ug/L 0.057 0.035 <0.005 0.005 | 3482854
Total Copper (Cu) uglL 0.31 0.61 0.11 0.05 |3482654
Total Iron (Fe) ug/L 57 13 <] 1 3482654
Total Lead (Pb) ug/L 0.221 0.068 0.165 0.005 | 3482654
Total Lithlum (Li) ug/L 8.0 4.8 <0.5 0.5 |3482654
Tatal Manganese (Mn) ug/L 0.56 0.23 <0.05 0.05 |[3482654
Total Mulybdenum (Mu) ug/L 0.88 0.87 <0.05 0.05 _ 3482654
Tatal Nickel (Ni) ug/L 0.50 0.55 <002 0.02 [3482654
Total Selenium (Se) ugll 3168 050 | <004 |0.04 |3482654
Total Silicon (Si) ug/L 5230 5230 =100 100 |3482654
Total Silver (Ag) . |uolL <0.005 <0.005 <0.005  |0.005 |3482654
Total Strontium (Sr) ug/L 905 718 <0.05 0.05 |3482654
Total Thallium (TI) ug/L 0.004 <0,002 =0.002 0.002 | 3482654
Total Tin (Sn) ug/L =0.01 =0.01 =0.01 0.01 |3482654
Total Titanium (Ti) ug/L <0.5 <0.5 =0.5 0.5 |3482654
Total Uranium (U) ug/L 17.9 | 125 <0002  [0.002 |3482654
Tu_tal V_’an_adium V) ug/l =02 =0.2 <0.2 0.2 |34B82654
Total Zinc (Zn) ug/L 1.8 1.4 0.2 0.1 |34B2654
Total Zirconium (Zr) ug/L =01 <0.1 <0.1 0.1 |34B2654
Total Calcium (Ca) mg/L 244 171 <0.05 0.05 34_32725
RDL = Reportable Detection Limit
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LABERGE ENVIRONMENTAL SERVICES '
Attention: Ken Nordin '
Client Project # VANGORDA-GRUM SURFACE WATER
P.O. #
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Quality Assurance Report
Maxxam Job Number: VA956077 ‘

QA/QC Date
Balch Analyzed ‘
Num Init QC Type Parameter yyyy/mm/dd Value Racovery Units QC Limits | |
3480002 MM3  Matrix Splke Fluoride (F) 2009/10/08 92 Yo 80-120| |
Spiked Blank Fluoride (F) 2009/10/08 100 Yo 80-120
Method Blank Fluoride (F) 2009/10/08 <0.01 mg/L
RPD [R13379-02] Fluoride (F) 2008/10/08 0 % 20
3482132 RLZ  Matrix Spike Dissolved Chloride (Cl) 2009/10/09 NC % 80-120
Splked Blank Dissolved Chloride (Cl) 2009/10/09 106 % 80-120
Method Blank Dissolvad Chloride (Cl) 2009/10/09 <0.5 mg/L
RPD [R13380-03] Disszolved Chloride {Cl) 2009/10/09 NC % 20
RPD [R13381-02] Dissolved Chioride (CI) 2008/10/09 NC % 20| |
3482652 AA1  Matrix Spike Dissolved Arsenic (As) 2008M10/11 a8 % 80-120 !
Dissolved Beryllium (Be) 2009/10/11 109 % 80 - 120
Dissolvad Cadmium (Cd) 200810111 111 % 80-120
Dissolved Chromium (Cr) 2009/10/11 97 % 80-120 | |
Dissolved Cobalt (Co) 2009/10/11 93 Yo 80-120 ;
Dissolved Copper (Cu) 2009/10/11 NC % 80-120
Dissolved Lead (Pb) 20091011 108 % B0 -120
Dissalved Lithium (Li) 2009/10/11 108 % 80-120 | .
Dissolved Nickel (Ni) 2009/10/11 80 % 80-120 l
Dissolved Selenium (Se) 2009/10/11 104 % B0 -120
Dissolved Uranium (U) 2008/10/11 17 % 80-120
Dissolved Vanadium (V) 2008/10/11 102 % 80-120
Dissolved Zing (Zn) 2000M10/11 NC % 80-120 | |
Spiked Blank Dissolved Arsenic (As) 20091011 92 %o 80-120 [ |
Dissolved Beryllium (Be) 2009/10/11 98 % 80-120
Dissolved Cadmium (Cd) 2009/10/11 100 % 80-120
Dissolved Chromium (Cr) 2009/10/11 91 % BO-120 | |
Dissolved Cobalt (Co) 2008/10/11 a0 % 80-120 }
Dissolved Copper (Cu) 2008/10/11 88 % 80-120
Digsolved Lead (Pb) 2009/10/11 104 % 80-120
Dissolved Lithium (Li) 2009/10/11 100 % BD-120 | |
Diszolved Nickel (Ni) 2009M10/11 87 % BO-120 | |
Dissolved Selenium (Se) 2008/10/11 97 % Bo-120| |
Dissolved Uranium (U) 2009/10/11 108 % 80-120
Dissolved Vanadium (V) 2009/10/11 96 % 80-120
Dissolved Zinc (Zn) 2009/10/11 91 % 80-120 \
Method Blank Dissolved Aluminum (Al) 2009711011 <0.2 ug/L
Dissolved Antimony (Sb) 2009/10/11 =0.02 ug/L
Dissolved Arsenic (As) 2009/10/11 =0.02 ug/L
Dissolved Barium (Ba) 2009M10/11 =0.02 ug/L (
Dissolved Beryllium (Be) 2009M10/11 =0.01 ug/L |
Dissolved Bismuth (BI) 2009/10M11 <0.005 ug/L !
Dissolved Boron (B) 20091011 <50 ug/L
Dissolved Cadmium {Cd) 20091011 <0.005 ug/L |
Dissolved Chromium (Cr) 2009/10M11 =0.1 ug/L :
Dissolved Cobalt (Ca) 2008/10/11 =0.005 ug/L l
Dissolved Copper (Cu) 20091011 =0.05 ug/L
Dissolved Iron (Fe) 2009/10/11 =1 ug/L
Dissolved Lead (Pb) 2009/10/M11 <0.005 ug/L |
Dissolved Lithium (Li) 200871011 <0.5 ug/L |
Dissolved Manganese (Mn) 2009/10M11 =0.05 ug/L ‘-
Dissolved Molybdenum (Ma) 2009/10/11 =0.05 ug/L
Dissolved Nickel (Ni) 2009M10/11 =0.02 ug/L
Dissolved Selenium (Se) 20091011 =0.04 ug/L }
Dissolved Silicon (Si) 2009/10/11 =100 ug/L
Dissolved Silver (Ag) 200971011 =0.005 ug/L

Maoam Analylics Intemmational Corporation o/a Maxxam Analytics Bumaby: 8577 Commerce Courl VEA 4NE Telephone(604) 444-4B0B Fax(604) 444-4511 i
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Client Project #: VANGORDA-GRUM SURFACE WATER
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Quality Assurance Report (Continued)
Maxxam Job Number: VAS56077

aa/Qc Date
Batch Analyzed
Num Init  QC Type Parameter yyyvimm/dd Value  Recovery Units QC Limits
3482652 AA1  Methad Blank Dissolved Strontium (Sr) 2008/10/11 =0.05 ug/L
Diszolved Thallium (T1) 2009/10M11 <0.002 ug/l
Dissolved Tin (Sn) 2009/10/11 <0,01 ugll
Digsalved Titanlum (T1) 2008/10/11 =0.5 ug/L
Dissolved Uranium (U) 2009/10M11 =0.002 ug/L
Dissolved Vanadium {V) 2009/10/11 =02 ug/L
Dizsolved Zinc (Zn) 20081011 <0.1 ug/L
Dissolved Zirconium (Zr) 2009/10/11 <0.1 ug/L
RPD Dizzolved Aluminum (Al) 2008/10/11 NC % 20
Dissolved Antimony (Sh) 2009/10/11 NC % 20
Dissolved Arsenic (As) 2009/10/11 4.8 % 20
Dissolved Barium (Ba) 2000M10/11 06 % 20
Dissolved Beryllium (Be) 200811011 NC % 20
Dizsolved Bismuth (Bi) 2009/10/11 NC % 20
Dissolved Boron (B) 2009/10/11 NC % 20
Dissolved Cadmium (Cd) 2009/10/11 0.8 % 20
Dissolved Chromium (Cr) 2009/10/11 NC % 20
Dissolvad Cobalt (Co) 2008/10/11 NC % 20
Dissolved Copper (Cu) 2009/10M11 0.2 % 20
Diszolved Iron (Fe) 2009/10/11 0.8 % 20
Dissolved Lead (Pb) 2009/10M11 0.05 % 20
Dissolved Lithium (Li) 20091011 NC % 20
Dissolved Manganase (Mn) 2008/10M11 3.2 % 20
Dissaolved Molybdenum (Mo) 2008/10M11 NC % 20
Dissolved Nickel (Ni) 2009/10M11 4.8 % 20
Dizsolved Selenium (Se) *2009/10M11 NC % 20
Dissolved Silicon (Si) 2009/10M11 0.6 % 20
Dissolved Silver (Ag) 2009/10/11 NC % 20
Dissolved Strontium (Sr) 2009/10M11 1.3 % 20
Dissolved Thallium (TI) 2009/10/11 NG % 20
Dissolvad Tin (Sn) 200910111 NC % 20
Dissolved Titanium (Ti) 2008M10/11 NC % 20
Dissolved Uranium (U) 20091011 3.1 % 20
Dissolved Vanadium (V) 2008/10M11 NC % 20
Dissolved Zing (Zn) 2008/10/M11 28 % 20
Dissolved Zirconium (Zr) 2009/10/11 NC % 20
3482653 RL2  Matrix Spike Dissolved Sulphate (S04) 2008/10/09 NC % 75-125
Spiked Blank Dissolved Sulphate (S0O4) 2008/10/09 99 % 80-120
Method Blank Digsolved Sulphate (SO4) 2008/10/09 =0.5 mg/L
RPD [R13380-03] Diszolved Sulphate (304) 2009/10/08 31 % 20
RPD [R13381-02] Dissolved Sulphate (S04) 2008/10/09 NC % 20
3482654 AA1  Matrix Spike Total Arsenic (As) 2009/10/10 a8 % 80-120
Total Beryllium (Be) 2009/10/10 108 % 80-120
Total Cadmium (Cd) 2009/10/10 103 % 80-120
Total Chromium (Cr) 2008/10M10 100 % 80-120
Total Cobalt (Co) 2008/10/10 97 % 80-120
Total Copper (Cu) 2009/10/10 95 % 80-120
Total Lead (Pb) 2009/10/10 102 % B80-120
Total Lithium (Li) 2008/10/10 NC % B80-120
Total Nickel (Ni) 2009/10M10 26 % 80-120
Total Selenium (Se) 2009/10/10 103 % 80-120
Total Uranium (U) 2009/10/10 109 % 80-120
Total Vanadium (V) 2009/10/10 NC % 80-120
Total Zinc (Zn) 2009/10/10 96 % 80-120
Spiked Blank Total Arsenic (As) 2009/10/10 97 % 80-120
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Quality Assurance Report (Continued)
Maxxam Job Number: VAB560Q77

QA/Qc Date
Batch Analyzed
Num Init __ QC Type Parameter yyyy/mm/dd Value  Recovery  Units QC Limits
3482654 AA1  Spiked Blank Total Beryllium (Be) 2009/10M10 108 % B0-120
Total Cadmium (Cd) 20091010 a7 % 80-120
Total Chromium (Cr) 2008/10/10 101 % 80-120
Total Cobalt (Co) 2009/10/10 99 % 80-120
Total Copper (Cu) 2009/10/10 102 % 80- 120
Total Lead (Fh) 2009/10M10 103 % 80-120
Tatal Lithium (LI} 2009/10/10 108 % 80-120
Total Nickel (Ni) 2009M10/10 a8 Y 80-120
Total Selenium (Se) 2009/10/10 a7 % 80-120
Total Uranium (U) 2008M10/10 105 % 80-120
Total Vanadium (V) 2009/10/10 99 % 80-120
Total Zinc (Zn) 2009/10/10 101 % 80-120
Method Blank Total Aluminum (Al) 2009/10/10 =0.2 ug/L
Total Antimony (Sb) 20091010 =0.02 ug/L
Total Arsenic (As) 200910/10 =0.02 ug/L
Total Barium (Ba) 2009/10/10 <0.02 ug/L
Total Beryllium (Be) 2009/10/10 <0.01 ug/L
Total Bismuth (Bi) 2009/10/10 <0.005 uglL
Total Boron (B) 2009/10/10 <50 ug/L
Total Cadmium (Cd) 2009H0/10 <0.005 ug/L
Total Chromium (Cr) 2009/1010 =0.1 ug/L
Total Cobalt (Co) 2009/10/10 <0.005 ugll
Total Copper (Cu) 2008M10/10 =0.05 ug/L
Total Iron (Fe) 2009/1010 <1 ug/L
Total Lead (Pb) 20081010 =0.005 ug/L
Total Lithium (Li) 200910/10 <0.5 ug/L
Total Manganese (Mn) 20091010 =0.05 ug/L
Total Molybdenum (Mo) 2009/10/10 <0.05 ug/L
Total Nickel (Ni) 2009/10/10 =0.02 ug/L
Total Selenium (Se) 2009/10/10 <0.04 ug/L
Total Silicon (Si) 20091010 =100 ug/L
Total Silver (Ag) 2009/10/10 <0.005 ug/L
Total Strontium (Sr) 2009/10710 <0.05 ug/L
Total Thallium (T1) 2009/10/10 <0.002 ug/L
Total Tin (Sn) 2009/10/10 =<0.01 ug/L
Total Titanium (Ti) 2009M10/10 =<0.5 ug/L
Total Uranium (U) 2009/10/10 =0.002 ug/L
Total Vanadium (V) 2009/10/10 =02 ug/L
Total Zinc (Zn) 2009/110/10 =0.1 ug/L
Total Zirconium (£r) 2009/10/10 <0.1 ug/L
RPD Tatal Aluminum (Al) 2009/10/10 0.2 % 20
Total Antimony (Sh) 2009/1/10 8.8 % 20
Total Arsenic (As) 2008/10/10 23 % 20
Total Barium (Ba) 2009M10/10 0.5 % 20
Total Beryllium (Be) 20091010 NC % 20
Total Bismuth (Bi) 2008/10/10 NC % 20
Total Boron (B) 2009/10/10 NC % 20
Total Cadmium (Cd) 2009/10/10 NC % 20
Total Chromium (Cr) 2009/10/10 NG % 20
Total Cobalt (Co) 2008/10/10 av % 20
Total Copper (Cu) 20081010 1.0 % 20
Total Lead (Pb) 2008/10/10 3.0 % 20
Total Lithium (Li) 2009/10110 0.1 % 20
Total Manganese (Mn) 2009M10/10 11 % 20
Total Molybdenum (Mo) 2009/10/10 3.4 % 20

Maxxtam Analytics Intemational Gorporation ofa Maxxam Analyties Bumaby: 8577 Commerce Court V5A 4N5 Telephone(604) 444-4808 Fax(504) 444-4511
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Quality Assurance Report (Continued)
Maxxam Job Number: VAS56077

QAQC Date
Batch Analyzed
Num Init  QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits
3482654 AA1 RPD Total Nickel (Ni) 2009/10M10 6.5 % 20
Total Selenium (Se) 2008/10/10 13.0 % 20
Total Silver (Ag) 2008/10/110 NC % 20
Total Strantium (Sr) 2009/10M0 0.03 % 20
Total Thallium (T1) 2008/10M10 NC % 20
Total Tin (Sn) 2009/10M10 NC % 20
Total Uranium (U) 2009/10M10 0.6 % 20
Total Vanadium (V) 2008/10M10 1.5 % 20
Total Zinc (Zn) 2008/10M10 19.9 % 20
3482725 AA1 Method Blank Total Calcium (Ca) 20091010 =0.05 mag/L
Total Magnesium (Mg) 20091010 =0.05 mg/L
Total Potassium (K) 2009/10/10 <0.05 mg/L
Total Sodium (Na) 2009/10/10 <0.05 mg/L
Total Sulphur (S) 2009/10/10 <3 maiL
RPD Total Magnesium (Mg) 20091010 0.8 % 20
3482875 AL8  Spiked Blank Acidity (pH 8.3) 2009/10/10 107 % 80-120
Method Blank Acidity (pH 4.5) 200910/10 <0.5 mag/L
Acidity (pH 8.3) 2008/10/10 <0.5 mag/L
RPD [R13380-02] Acidity (pH 4.5) 2009/10/10 NG % 20
Acidity (pH 8.3) 2009/1010 18.0 % 20
3483676 AA1 Method Blank Dissolved Calcium (Ca) 2008/10/11 =0.05 ma/L
Dissolved Magnesium (Mg) 2008/10M11 =0.05 mg/L
Dissolved Potassium (K) 2009M10/11 =0.05 mg/L
Dissolved Sodium (Na) 2008/10/11 <0.05 mg/L
Dissolvad Sulphur (S) 2009/10/11 =3 mg/L
RPD Dissolvad Calcium (Ca) 2009/10/11 0.3 % 20
Dissolved Magnesium (Mg) 2008/10/11 0.08 % 20
Dissolved Potassium (K) 2008/10/11 0 % 20
Dissolved Sodium (Na) 2009/10/11 04 % 20
Dissolved Sulphur (8) 2009/M10/11 NC % 20
3485735 NS6  Matrix Spike Bromide (Br) 2009/10/13 113 % 80-120
Spiked Blank Bromide (Br) 2009/10/13 97 % 80-120
Method Blank Bromide (Br) 2008/10/13 <0.4 mgiL
RPD [R13374-01] Bromide (Br) 2009/10/13 NC % 20
3485847 3C2 Matrix Spike Dissolved Chloride (C) 2008/10/10 108 % 80-120
Spiked Blank Dissolved Chloride (Cl) 2008/10M10 105 % 80-120
Method Blank Dissolved Chloride (Cl) 2009/10/10 <0.5 mg/L
RFPD Dissolved Chloride (Cl) 2009/10/10 4.7 % 20
3485948 SC2 Matrix Splke Dissolved Sulphale (504) 2009/10M10 NC % 75-125
Spiked Blank Dissolved Sulphate (504) 2009/10/10 a7 % 80-120
Method Blank Dissolved Sulphate (S04) 2008/10/10 0.5, RDL=0.5 ma/L
RPD Dissolved Sulphate (S04) 2008/10/10 47 % 20
3486941 AL8 Spiked Blank Conductivity 20091013 102 % 80-120
Method Blank Conduclivity 2009/10/13 =1 uS/cm
RPD [R13381-01] Conductivity 2009/10/14 NC % 20
3486943 ALB  Malrix Spike Alkalinity (Total as CaCO3) 2009/10/14 NC % 80-120
Spiked Blank Alkalinity (Total as CaCO3) 2009/10/14 100 % 80-120
Method Blank Alkalinity (Total as CaCO3) 2009/10/14 =0.5 ma/L
Alkalinity (PP as CaCO3) 2009/10/14 =0.5 ma/L
Bicarbonate (HCO3) 2009/10/14 =0.5 mg/L
Carbonate (CO3) 2009/10/M14 =0.5 ma/L
Hydroxide (OH) 2008/10/14 <05 mg/L
RPD [R13381-01] Alkalinity (Total as CaCO3) 2009/10/14 NC % 20
Alkalinity (PP as CaCO3) 2009/10/14 NC % 20
Bicarbonate (HCO3) 2009/10/14 NC % 20

Maxxam Analylics Intemational Corporation ofa Maxxam Analylics Burnaby: B577 Commerce Courl V5A 4N5 Telaphone{B04) 444-4B0B Fax(604) 444-4511
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Quality Assurance Report (Continued)
Maxxam Job Number: VAS56077

QA/QC Date
Batch Analyzed
Num [nit _ QC Type Parameter yyyy/mm/dd Value  Recovery Units QC Limits
3486943 AL8 RPD [R13381-01] Carbonate (CO3) 2009/10/14 NC % 20
Hydroxide (OH) 2009/10/14 NC % 20

Duplicale: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Splke: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix to which a known amount of the analyle has been added. Used to evaluate analyte recovery.

Method Blank: A blank matrix containing all reagents used in the analytical pracedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recavery in the matrix spike was not calculated. The relatlve difference between the concentration in the parent sample and the
spiked amount was not sufficiently significant to permit a reliable recovery calculation.

NC (RPD): The RPD was not calculated. The level of analyle detected in the parent sample and its duplicate was not sufficiently significant to permit a
reliable calculation.

Maxxam Analylics Intemational Corporation afa Maxxarn Analylics Burnaby. B577 Commerce Court V5A ANS Telaphone(604) 444-4808 Fax({604) 444-4511
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Engineers and Scientists Canada
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Fax: 604.687.5632

Technical Memo
To: Stephen Mead, Deb Pitt (YG) Date: July 13, 2009
cc: TAT (John Brodie, Leslie Gomm, Bill From: D.Mackie
Slater, Daryl Hockley, Peter Healey,
Cam Scott) '
Subject: Grum Slot Planning Assessment Project #: 1CY001.034.0210
1 Introduction

Long-term management of the Grum Pit water level is required to avoid discharge of poor quality pit water
to the environment. The maximum allowable elevation that has been determined for the pit lake level is
based on the assumption that the overburden-bedrock (OB-BR) contact is a permeable zone and, therefore,
could allow short-circuiting of pit water if the water level reached this elevation. Thus, the maximum pit
lake level was set below the elevation of the OB-BR contact in the vicinity of the Grum Slot, the area of
lowest topographic elevation in the vicinity of the former pit ramp, the topographic “spill point™.

In the vicinity of the Grum Slot, bedrock is overlain by a thick sequence of fine grained, relatively
impermeable till. 1f the OB-BR contact is not permeable, the Grum Pit water level could potentially be
allowed to rise to an elevation higher than previously assumed, providing additional time before active water
level management could be required. Existing reports were reviewed and reconnaissance of the Grum Slot
area was completed to provide a summary of hydrogeologic conditions and act as a basis for planning of a
drilling and hydraulic testing program.

2 Data Review

There are four factors influencing determination of the maximum pit lake level:

The topographic spill point elevation.

The elevation and permeability of the OB-BR contact.
Permeability of the till overlying bedrock.

The elevations of the “thalweg aquifer” and aquifer water levels.

B b=

Figure 1 shows the layout of the Grum Pit and other pertinent information.

The Grum Slot spill point and OB-BR elevations were determined by Gartner Lee Ltd as 1232.3 and 1216
masl (meters above sea level), respectively, and the maximum recommended water level elevation as 1213.4
masl (Gartner Lee Ltd, 2003). The maximum recommended water level elevation was calculated to allow
sufficient freeboard in the pit in the event of a 7-day probable maximum flood (PMF) event, plus complete
breach of the Grum interceptor ditch (GID), without the pit water level reaching the OB-BR contact
elevation. This approach assumes the OB-BR contact is permeable, though it is noted in the 2003 study that
previous studies by Piteau Associates (Piteau) and the ICAP (which referred back to these Piteau reports)
suggested that seepage via this pathway would be expected to be relatively small. The ICAP recommended
this be investigated further prior to implementation of the closure plan.
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During the 1990°s, Piteau completed studies to assess hydrogeological conditions on the northeast side of the
Grum Pit and installed and tested a series of dewatering wells (Piteau, 1991, 1995). Groundwater seepage
from overburden on the northeast side of the pit was emanating from a “major aquifer” with artesian
conditions. This aquifer is referred to herein as the “thalweg aquifer.” The pit perimeter dewatering system
was operated to reduce artesian pressures in this aquifer and thereby improve slope stability. When this
dewatering system was turned off, slumping occurred in the overburden on the northeast side of the pit.

Data and interpretations from the Piteau reports indicate the following:

s The majority of sediments overlying bedrock are low permeability till and were considered of “little
concern” to mining operations (Piteau, 1991).

e 1995 water level elevations measured in pit perimeter pumping and monitoring wells ranged between
approximately 1240 and 1260 masl.

e The thalweg aquifer originally discharged to the area of standing water currently in the Grum Slot.

e The elevation of the base of the thalweg aquifer is as low as approximately 1180 masl and may drop
in elevation towards the Grum Slot,

e Based on Grum Pit contour data from 1995, the thalweg aquifer itself is in reasonably close
proximity to that pit shell.

While earlier reports include comments about visible seeps into the area of standing water currently in the
Grum Slot, nothing can be observed at the current time. As the slump within the east wall has likely affected
water levels and pressures in the Thalweg aquifer, it is difficult to make any conclusions about current
conditions without having water level data. Unfortunately, no monitoring wells are known to exist from
which these data could be obtained.

3 Conclusions

Available data suggests that:
e Till permeability is not likely to be an issue with regard to seepage, i.e. the till has a low
permeability.
s There remains no data on the permeability of the OB-BR contact.
s Effects of or on the thalweg aquifer are uncertain, but are not expected to have significance relative
to the pit water level unless the slump has exposed the aquifer. This cannot be verified at this time.

4 Recommendations

The following recommendations are provided in relation to the upcoming drilling program at the Grum Slot:

e The 2009 groundwater program should include one or two drillholes to test the OB-BR contact
permeability. The proposed locations are shown on Figure 1. If the first hole, GS1, has high
permeability at the contact, the second hole will not be completed. If GS1 shows low permeability
of the contact, GS2 will be completed for verification.

» Hydraulic testing of bedrock should be completed to a depth of at least 20m. If high permeability
bedrock is encountered, drilling will continue to 35m, or until low permeability is encountered.

¢  Hydraulic testing of the OB-BR contact will use falling head or airlift methods.

¢ Field reconnaissance of proposed drillhole locations indicates that location options are limited. GS2
cannot be moved further along the access road as the inclination becomes significant and the drill
must stay a significant distance from the edge of slumping ground.

We would be pleased to respond to any comments or suggestions you have concerning this memorandum.
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