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1.0 INTRODUCTION 

This document provides a summary of the 2009 groundwater monitoring program carried out at the 
Meadowbank mine site and a summary of water quality results obtained in 2009.  

Completion of the groundwater monitoring program is a condition of the Meadowbank Project Certificate No.004 
issued by the Nunavut Impact Review Board (NIRB) in December 2006 and of the Water License No. 2AM-
MEA0815 issued by the Nunavut Water Board (NWB) June 09, 2008.  Table 2 of Schedule 1 of the Meadowbank 
Water Licence states that groundwater must be monitored annually for Group 3 chemical parameters which 
include, per Table 1 of this Schedule: pH, turbidity, alkalinity, hardness, ammonia nitrogen, nitrate, nitrite, chloride, 
fluoride, sulphides, total dissolved solids (TDS), total and free cyanide for wells in the groundwater flow path of the 
tailing storage facility, and the following dissolved metals: aluminum, arsenic, barium, cadmium, copper, iron, lead, 
manganese, mercury, molybdenum, nickel, selenium, silver, thallium and zinc. 

1.1 Background 

The proposed Goose Island and Portage open pits will be developed within a through talik (unfrozen ground that 
extends to the base of the permafrost) underneath Third Portage Lake.  The tailings storage facility located in the 
basin of the north arm of Second Portage Lake is also situated over a through talik.  Groundwater monitoring 
wells have been installed to provide information on baseline groundwater quality in the taliks.  The objective of 
the groundwater sampling program, initiated in 2003, is two-fold: 

 To measure the salinity of the deep groundwater to calibrate the pit groundwater inflow component of the 
site water quality model; and 

 To benchmark pre-mining groundwater quality against which to measure effects of mining on groundwater 
quality, if any. 
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To this end, groundwater flow and quality data has been collected from the Portage area since 2003 and have 
been used as input into the water quality model for the site.  Groundwater in the Vault area is not monitored 
because the talik present under Vault Lake is not anticipated to extend through the permafrost.   

Four monitoring wells were installed at the site in 2003, three of which subsequently developed internal damage 
and could no longer be operated.  In 2006, the three defective monitoring wells were replaced, but the 
replacement wells also became inoperable after the first round of sampling.  

Maintenance and replacement of monitoring wells is a condition of the Meadowbank NIRB project certificate and 
Water Licence.  To comply with this condition a more robust monitoring well design was developed and 2 of the 
inoperable wells were replaced in 2008 (MW08-02 and MW08-03).  The installation of the third monitoring well 
was deferred until verification of the effectiveness of the 2008 designs.  Figure 1 shows the locations of the 
groundwater monitoring wells at Meadowbank. 

2.0 2009 GROUNDWATER MONITORING RESULTS 

Field activities related to the 2009 groundwater monitoring program were carried out between August 19 and 
September 9, 2009.  Borehole logs and monitoring well designs for these installations are presented in previous 
reports (Golder, 2004 and 2008).   

2.1 Monitoring Well Development and Sample Collection 

Prior to sampling, each well was purged by airlifting water out of the well using compressed air injected through 
a 5/8-inch diameter HDPE polyethylene tubing.  Each well was purged of a minimum of 3 well volumes or until 
field-indicator chemical parameters stabilized (electrical conductivity, total dissolved solids (TDS), and pH).  
Stabilization was considered to have been achieved when field-indicator readings varied by less than 
approximately 10% for three consecutive readings.  Field parameter readings measured during purging are 
included in groundwater sampling data sheets in Appendix 1.  

Well MW03-01 

An ice bridge was encountered in the well riser pipe of MW03-01 at 3.16 m below the top of casing (approximately 
2.16m below ground).  The three sections of heating cables attached to the PVC well riser pipe were energized 
with two generators (a gas and a diesel generator) over a period of 8 days to thaw the ice within the well.  The 
thawing period was longer in 2009 than previous years (typically 4 to 6 days) because of periodic generator shut 
down due to fuel shortages and other generator issues.  The well installation was in good condition. 

Once the ice bridge was melted, the standing water was purged from the well to induce the flow of fresh 
groundwater from the rock formation.  Over 3 standing well volumes1 (560 litres) were purged from this well 
during a 9 day period prior to sampling.  A record of the water quality indicator parameters is included in the 
sampling sheets provided in Appendix 1.  

Given the very slow groundwater level recovery rate in MW03-01, the groundwater level was allowed to recover 
for 1.5 days prior to sampling.  Groundwater sampling was carried out using a nitrogen-operated Solinst® 
stainless steel Double Valve Pump (DVP) attached to a ¼-inch low density polyethylene (LDPE) tubing.  The 

                                                      
1 One standing volume is defined as the volume of water in the well riser pipe and screen relative to the regional groundwater table. 
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sampling pump intake point was positioned at 149 m depth below ground surface, above the well screen interval.  
Water samples were collected in triplicate, in clean, laboratory-supplied bottles.  Where required, preservatives 
were added to the sample bottles prior to sample collection, to minimize chemical alteration during transport to 
the laboratory.  Samples analyzed for dissolved metals were filtered through a 45 m inline filter. 

Well MW08-02 

An ice bridge was present in well MW08-02 at 5.19m below the top of casing (approximately 4.2 m below ground 
level)2.  Heating cables fixed to the stainless steel riser pipe were energized with a diesel generator over a 
period of 7 days3.  The heating cables remained energized during well development and sampling.  After the ice 
bridge was melted the condition and performance of the individual well components was evaluated.  The well 
components, (riser pipe and screen, heating cables, packers and packer inflating system) were in good working 
condition with no noticeable change in performance since installation in 2008.  

Approximately 3.5 well volumes of water (685 litres) were purged from this monitoring well over 2 days.  Water 
quality indicator parameters stabilized over this period.  These data are included in the sampling sheets 
(Appendix 1).  Groundwater samples were collected the following day using the same instrumentation as for 
MW03-01.  The sample pump intake point was positioned above the screened interval at about 145 meter depth.  
Samples were collected in triplicate.  After completion of sampling, the pneumatic valve located inside the riser 
pipe above the screened interval was inflated (BQ packer filled with glycol) to 400 psi and monitored for 3 days.  
The packer retained its pressure over this monitoring period.   Complete removal of water in the riser pipe above 
the packer was not possible4.  The heating cable was disconnected from the generator after the valve was 
activated.  Five (5) days after disconnection of the heating cables, ice was measured in the riser pipe at 40.1 
meters depth below top of casing.  It is uncertain how the water enters the piezometer, but a packer bypass may 
have developed as a result of cold temperature-induced contraction of the packer. 

Well MW08-03 

Well MW08-03 was installed according to the 2008 design with a sealed well annulus, and a pneumatic valve 
inside the well riser pipe.  Following the 2008 sampling campaign, water was removed from both the annular 
space between the casing and the riser pipe.  Notwithstanding this, ice was present in the well at 48.7 m below 
top of casing (approximately 47.7 meters below ground surface) in 2009.  The heating cable was energized with 
a diesel generator for 2 days to thaw the ice.  Once the ice was melted, the pressure in the pneumatic valve (the 
packer) inside the riser pipe was measured at 260 psi, lower than the 2008 inflation pressure of 400psi. The 
packer was then deflated to allow purging and flow of formation water into the well.  The heating cables 
remained energized until monitoring activity was completed. 

The well was purged of 2.4 well volumes (390 litres) over 6 days.  As purging progressed, the water recovery 
rate decreased to very low levels while chemical indicator parameters remained unstable (not representative of 
formation water).  An obstruction developed at approximately 150 meters depth during development.  This depth 
coincides with the lower extent of the heating cable and edge of the talik zone.  The cause of the blockage is not 

                                                      
2 The polyethylene pipe installed in the annulus of the well to remove water from this space melted during purging in 2008.  Consequently, to avoid breakage of 
the well pipe from differential freezing intervals, the packer inside the riser was left un-inflated to allow groundwater to rise to the same level as water in the 
annulus.  This well had to be thawed prior to purging and sampling. 
3 Includes generator shut down periods due to fuel shortages and mechanical or electrical issues. 
4 The light, HDPE purge line was sticking to the riser pipe as it was being pushed down into the increasingly empty riser pipe.  The line could not reach the 
bottom of the open riser pipe above the packer. 
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known but  is suspected to be an ice bridge that may have developed in response to a localized extension 
(deepening) of ground frost induced from circulation of cold air (colder than ground temperature) in the open well 
riser pipe.   

2.2 Sample Shipping 

Groundwater samples were collected in triplicate, with duplicate pairs of samples shipped to Maxxam Analytics 
of Montreal shortly after sampling.  The third sample of each well was retained in refrigeration on site for possible 
future analysis.  The samples sent to Montreal were shipped in coolers with ice packs along with chain-of-
custody records.  

2.3 Comparative Guidelines 

Groundwater quality data is compared to Third Portage Effluent Discharge Limits stated in the Meadowbank 
Water Licence for illustrative purposes only.  Constituent concentrations in the Licence are defined for total 
rather than dissolved phases, while groundwater quality data is for dissolved components. 

2.4 Quality Assurance/Quality Control 

Guideline procedures provided by the USEPA (2002) were followed during the sampling program to ensure that 
the samples collected from the wells were representative of water flowing through the targeted rock formations.  
These procedures included the following: 

 measurement of field parameters at selected intervals until stable readings (within 10% of each other) were 
acquired; 

 minimizing the exposure of the sampled water to the atmosphere; 

 using compressed, inert gas (nitrogen) to lift water from the well for sampling; 

 conducting in-situ measurements of sensitive chemical parameters (pH, conductivity, dissolved oxygen, 
alkalinity, where applicable); 

 keeping the samples refrigerated from the time of collection until shipment to the laboratory; and 

 shipping the samples to the laboratory in temperature-regulated coolers within the specified sample holding 
times. 

Each groundwater sample was collected in triplicate.  A duplicate pair of samples was shipped to the laboratory 
after collection, while one sample was retained in a refrigerator at site for possible future analysis.  Analytical 
repeatability was tested by assessing the similarity between duplicate pairs of results.  For each duplicate pairs 
of analysis where both results were higher than 5 times the method detection limit (MDL), the relative percent 
difference (RPD) was calculated as follows:  

RPD =     absolute [difference (concentration of a given parameter)]   x 100 
[average (concentration of a given parameter)] 

Per USEPA recommended methods (USEPA, 1994), a maximum RPD of 20% was considered acceptable.  
Where one or both results of the duplicate pair were less than 5 times the MDL, a margin of +/- MDL was 
considered acceptable. 
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3.0 RESULTS 

3.1 Groundwater Chemistry 

The results of the groundwater analyses collected during the 2003, 2004, 2006, 2007 and 2008 sampling events 
are presented in Tables 1 and 2 at the end of the text.  Analytical certificates from the laboratory are included in 
Appendix 1. 

Since salinity of groundwater was of interest in predictive modelling of the quality of open pit inflows during 
operation, the concentration of salinity constituents measured are presented in Table 3.   

Table 3: Concentration of Constituents that relate to Groundwater Salinity 

Monitoring 
Well 

Lithology Sample 
Year 

TDS** 
(mg/L) 

Conductivity 
(uS/cm) 

Chloride 
(mg/L) 

MW03-01 UM 2003 793 1855 626 

2004 1335 2900 845 

2006 315* 460* 81* 

2007 389 588 126 

2008 1100 3200 950 

2009 1900* 3350* 970* 

MW08-02 IV 2008 510* 808** 160 

2009 520* 705* 160* 

Note: 1. * average value; **field measurement. 

Well MW03-01 

One groundwater sample and two duplicates were collected in 2009.  Table 5 shows that the concentration of 
salinity components in 2009 is the highest since monitoring was initiated in 2003, but nonetheless, is of similar 
magnitude to 2008 and 2004 results.  Similarly, concentrations of dissolved metals and metalloids (trace 
elements) are slightly higher but of the same magnitude than previous results at this location.  All constituent 
concentrations are below Portage effluent quality criteria in the water licence.   

Well MW08-02  

One groundwater sample and two duplicates were collected in 2009.  Salinity components and trace 
element concentrations are similar to those measured in 2008.  All parameter concentrations met Portage 
effluent quality criteria.  

Well MW08-03 

This well could not be sampled in 2009 because of a deep blockage preventing access to formation 
groundwater. 
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3.2 Quality Assurance/Quality Control 

Table 4 at the end of the text presents the Relative Percent Difference (RPD) or +/- MDL value calculated from 
each duplicated pair of results.   

Half of duplicate pairs of analyses had one or both results below the method detection limit and consequently 
could not be assessed for repeatability.  Of the remaining 34 duplicate pairs of results, 6 pairs of results 
exceeded 20% RPD: major elements in MW08-02 (calcium, magnesium, potassium, calcium and hardness) and 
turbidity in MW03-01.  The MW08-02 sample marked Field Duplicate had major ion concentrations that were 
considerably different from the other 2009 result and from 2008 data.  Trace components and major elements for 
the majority of the samples are considered adequately repeatable. 

4.0 CONCLUSION 

The groundwater monitoring program was conducted in August and September 2009.  Monitoring wells MW03-
01 and MW08-02 were successfully sampled.  Monitoring well MW08-03 could not be sampled because of the 
formation of an ice bridge inside the well pipe which prevented formation groundwater from entering the well.   

Groundwater chemistry at MW03-01 and MW08-02 was similar to results obtained previously.  Groundwater 
quality results were compared to the Portage effluent discharge limits stipulated in the Meadowbank water 
licence.  Both groundwater samples met these screening criteria.  

The new design of the replacement monitoring wells is more robust than previous years although some 
components require further modification before a new well is installed. 

GOLDER ASSOCIATES LTD. 

  
Valérie Bertrand, M.A.Sc., P.Geol. (NU, NWT) Mike Dobr, RNDr, P.Geo (BC) 
Associate, Geochemist Associate, Hydrogeologist 

MD/VB/lw 
 
Attachments: Tables 1, 2 and 4 

 Figure 1 
 Appendix 1 
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 29/10/2009 Table 1
MW03-01 Groundwater Quality Results

Agnico-Eagle Mines Ltd
Meadowbank Division

09-1428-0013

units 9755-2 9755-3 9044-01 12393-01 12393-02 12395-01 8581-01 8581-02 F66745 F68109 154321 154321 154359
07-Sep-03 07-Sep-03 Aug-7-04 Aug-8-06 Aug-8-06 Aug-14-06 Aug-17-07 Aug-17-07 15-Sep-08 15-Sep-08 7-Sep-09 7-Sep-09 7-Sep-09

FD FD FD FD Lab-dup FD

FIELD-MEASURED PARAMETERS

Temperature oC 11.7 11.7 8 7.7 - 9.9 6.7 - 1.0 - 5.4 - - -
pH s.u. 6.0-9.0 7.36 7.36 8.03 7.93 - 7.58 7.43 - 6.70 - 6.97 - - -
Conductivity uS/cm 1855 1855 2500 382 - 538 776 - 2100 - 2436 - - -
Dissolved Oxygen mg/L 2.0 2.0 2.0 8.6 - 4.8 3.8 - - - - - - -
Total Dissolved Solids TDS mg/L 793 - 1335 193 - 405 389 - 1100 - 1900 - 1900 -

LABORATORY PARAMETERS
pH s.u. 6.0-9.0 7.24 7.3 7.46 - - 7.36 6.78 6.96 7.9 7.8 6.71 - 7.20 -
Conductivity uS/cm - - 2900 - - 634 588 583 3200 3100 3300 3400 3400 0.001
Total Alkalinity CaCO3 mg/L 30 30 27.3 - - 51 36.7 36.7 24 33 15 17 18 1
Dissolved Sulphate SO4 mg/L 15.6 15.8 15.9 42.8 43.1 51.1 46.5 46.3 6.0 5.7 3.9 - 3.6 0.5
Hardness (Total) mg/L 318 388 391 82 81.6 148 116 112 310 320 450 - 440 1
Total Suspended Solids TSS mg/L 15 - - 13 - - 4 2 3 5 7 - - - 1
Turbidity NTU 15 - - - - - - - - 3.3 4.1 2.1 - 8.2 0.1

Dissolved Metals 
Aluminum Al mg/L 0.051 0.011 0.005 0.3 0.3 < 0.005 < 0.005 0.011 0.0013 0.0068 <0.0001 - <0.0001 0.005
Antimony             Sb <0.001 <0.001 0.0002 <0.0002 <0.0002 < 0.001 < 0.001 < 0.001 - - - - - 0.001
Arsenic              As mg/L 0.3 <0.001 0.003 0.0038 0.0005 0.0005 0.003 < 0.001 < 0.001 <0.0001 <0.0001 <0.002 - <0.002 0.0010
Barium           Ba mg/L 0.12 0.13 0.3 0.025 0.025 0.051 0.048 0.051 0.25 0.25 0.42 - 0.39 0.001
Beryllium             Be mg/L <0.001 <0.001 <0.0002 <0.0002 <0.0002 < 0.001 < 0.001 < 0.001 - - - - - 0.001
Bismuth            Bi mg/L <0.001 <0.001 <0.0002 <0.0002 <0.0002 < 0.001 < 0.001 < 0.001 - - - - - 0.001
Boron              B mg/L 0.53 1.03 2.39 0.1 0.1 0.27 0.2 0.21 - - - - - 0.05
Cadmium Cd mg/L 0.002 0.00007 0.00012 <0.00004 <0.00004 <0.00004 < 0.0002 < 0.0002 < 0.0002 <0.0002 <0.0002 <0.001 - <0.001 0.0002
Calcium              Ca mg/L 65.6 67 94.2 17.6 17.9 33.7 24 24.5 73 75 100 - 99 0.05
Chromium2        Cr mg/L <0.001 <0.001 0.0002 0.0012 0.0012 < 0.001 < 0.001 < 0.001 - - - - - 0.001
Cobalt              Co mg/L 0.001 0.001 0.0008 0.0004 0.0004 < 0.001 < 0.001 < 0.001 - - - - - 0.0010
Copper          Cu mg/L 0.1 0.002 0.002 0.0004 0.0016 0.0016 < 0.001 < 0.001 0.001 0.0015 0.0023 <0.003 - <0.003 0.001
Iron                 Fe mg/L <0.05 0.07 0.08 0.84 0.85 0.2 < 0.05 < 0.05 <0.03 <0.03 <0.1 - <0.1 0.05
Lead              Pb mg/L 0.1 <0.001 <0.001 <0.0002 0.0014 0.0012 < 0.001 < 0.001 < 0.001 0.00021 0.00020 <0.001 - 0.001 0.001
Lithium        Li mg/L 0.017 0.017 0.033 0.0028 0.0027 0.005 < 0.005 < 0.005 - - - - - 0.001
Magnesium          Mg mg/L 23.4 24.3 35.1 7.76 7.92 16.1 11.4 11.6 31 32 46 - 47 0.05
Manganese             Mn mg/L 0.06 0.28 0.381 0.286 0.293 0.980 0.700 0.720 0.43 0.44 0.22 - 0.22 0.001

Method 
Detection 

Limit
Goose Island

QA/QC

Laboratory sample number
Sampling date 

Ultramafic Rock

MW03-01

Portage 
Attenuation Pond 

Effluent Limits 
Maximum 

Average Conc.

Manganese             Mn mg/L 0.06 0.28 0.381 0.286 0.293 0.980 0.700 0.720 0.43 0.44 0.22 0.22 0.001
Mercury             Hg mg/L - - <0.00002 <0.00002 <0.00002 < 0.00002 < 0.00002 < 0.00002 <0.00001 <0.00001 <0.0001 - <0.0001 0.00002
Molybdenum          Mo mg/L <0.0005 0.0057 0.0076 0.012 0.012 0.013 0.0079 0.0079 0.0082 0.0078 <0.03 - <0.003 0.001
Nickel         Ni mg/L 0.2 0.006 0.005 0.0026 0.0019 0.0019 < 0.001 0.001 0.001 0.0015 0.0015 <0.01 - <0.01 0.001
Phosphorus P mg/L 0.1 0.15 0.04 <0.03 <0.03 < 0.15 < 0.15 < 0.15 - - - 0.01
Potassium        K mg/L 5.71 5.95 8.56 3.27 3.28 6.1 4.3 4.4 8.4 8.5 11 - 11 0.01
Selenium       Se mg/L <0.001 <0.001 <0.0002 <0.0002 <0.0002 < 0.001 < 0.001 < 0.001 <0.001 <0.001 <0.001 - <0.001 0.001
Silicon  SiO2 mg/L 0.32 3.27 3.89 1.96 1.98 2.50 1.20 1.20 - - - - - 0.05
Silver           Ag mg/L <0.0001 <0.0001 <0.00005 <0.00005 <0.00005 < 0.00025 < 0.00025 < 0.00025 <0.0001 <0.0001 <0.0003 - <0.0003 0.0001
Sodium         Na mg/L 20 22 327.0 15.0 15.6 52.5 34.2 35.0 - - 420 - 430 0.1
Strontium       Sr mg/L 0.58 0.59 1.46 0.111 0.114 0.29 0.22 0.22 - - - - - 0.001
Tellurium      Te mg/L <0.001 <0.001 <0.0002 <0.0002 <0.0002 < 0.001 < 0.001 < 0.001 - - - - - 0.001
Thallium        Tl mg/L <0.0001 <0.0001 <0.00002 <0.00002 <0.00002 < 0.0001 < 0.0001 < 0.0001 <0.002 <0.002 <0.01 - <0.01 0.0001
Thorium         Th mg/L <0.0005 <0.0005 <0.0001 0.0004 0.0004 < 0.0005 < 0.0005 < 0.0005 - - - - - 0.0005
Tin            Sn mg/L <0.001 <0.001 <0.0002 <0.0002 <0.0002 < 0.001 < 0.001 < 0.001 - - - - - 0.001
Titanium Ti mg/L <0.001 <0.001 0.0003 0.019 0.018 < 0.001 < 0.001 < 0.001 - - - - - 0.001
Uranium         U mg/L 0.0006 0.0006 0.0003 0.0006 0.0006 < 0.0005 < 0.0005 < 0.0005 - - - - - 0.0005
Vanadium    V mg/L <0.001 <0.001 <0.0002 0.0006 0.0006 < 0.001 < 0.001 < 0.001 - - - - - 0.001
Zinc         Zn mg/L 0.4 0.006 <0.005 0.002 0.005 0.005 < 0.005 < 0.005 0.005 0.017 0.014 <0.003 - <0.003 0.005

Dissolved Anions
Dissolved Fluoride F mg/L < 0.05 < 0.05 0.12 0.16 0.17 0.16 0.18 0.18 <0.1 <0.1 0.1 - <0.1 0.05
Dissolved Chloride Cl mg/L 1000 626 621 845 34.7 33.7 128 126 126 950 980 990 - 950 0.2
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 29/10/2009 Table 1
MW03-01 Groundwater Quality Results

Agnico-Eagle Mines Ltd
Meadowbank Division

09-1428-0013

units 9755-2 9755-3 9044-01 12393-01 12393-02 12395-01 8581-01 8581-02 F66745 F68109 154321 154321 154359
07-Sep-03 07-Sep-03 Aug-7-04 Aug-8-06 Aug-8-06 Aug-14-06 Aug-17-07 Aug-17-07 15-Sep-08 15-Sep-08 7-Sep-09 7-Sep-09 7-Sep-09

FD FD FD FD Lab-dup FD

Method 
Detection 

Limit
Goose Island

QA/QC

Laboratory sample number
Sampling date 

Ultramafic Rock

MW03-01

Portage 
Attenuation Pond 

Effluent Limits 
Maximum 

Average Conc.

Nutrients
Total Nitrogen N mg/L < 0.2 0.3 0.53 0.49 - - - <0.02
Nitrate and Nitrite NO3 + N mg/L 20* < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 - - - <0.2 <0.4 <0.42 - <0.42 0.01 / 0.05
Nitrate NO3 mg/L - - < 0.05 < 0.05 < 0.05 < 0.1 < 0.01 0.09 <0.02 <0.02 <0.02 - <0.02 0.05
Ammonia Nitrogen N mg/L 16 0.38 0.37 - 0.21 0.19 - 0.14 0.15 - - 0.54 - 0.51 0.01

FD = Field Duplicate

C:\Documents and Settings\HBlake\Local Settings\Temporary Internet Files\Content.Outlook\0IYJS05V\
2009GWresults_VJB.xls Golder Associates Page 2 of 2



29/10/2009 Table 2 
Mw08-02, MW08-03 Groundwater Quality Results

Agnico-Eagle Mines Ltd
Meadowbank Division

00-1428-0008/7000

F59984 F59995 147144 147172 147172 F66637 F68088
08/09/2008 08/09/2008 29/08/2009 29/08/2009 29/08/2009 14/09/2008 14/09/2008

FD FD Lab Dup FD

FIELD-MEASURED PARAMETERS
Temperature (oC) 7.3 - 4.6 - - 5.0 -
pH (s.u.) 6.0 - 9.0 7.1 - 7.8 - - 7.1 -
Conductivity (uS/cm) 808 - 616 - - 366 -
Dissolved Oxygen (mg/L) 9.9 - - - - 10.3 -
TDS (mg/L) 399 - - - - 215 -

LABORATORY PARAMETERS
TDS (mg/L) 500 520 530 510 - - - -
pH (s.u.) 6.0 - 9.0 8.0 8.1 8.0 8.0 - 8.1 8.2 -
Conductivity (uS/cm) - - 700 710 - 490 480 0.001
Total Alkalinity CaCO3 (mg/L) 76 76 76 76 - 60 59 2
Dissolved Sulphate SO4 (mg/L) 2.5 2.0 3.0 2.9 3.0 56 51 0.2
Hardness (Total) CaCO3 (mg/L) 240 230 240 850 - 180 180 1
Total Suspended Solids (mg/L) 15 - - - - - 56 54 2
Turbidity (NTU) 15 2.4 2.4 2.2 2.2 - 70 69 0.1

Dissolved Metals (mg/L)
Aluminum Al 1.5 0.0046 0.00487 <0.03 <0.03 - 0.0046 0.0041 0.001
Arsenic              As 0.3 0.0035 0.0035 0.003 <0.002 - <0.001 <0.001 0.001
Barium           Ba 0.045 0.043 0.04 <0.03 - 0.033 0.034 0.002
Cadmium Cd 0.002 <0.0002 <0.0002 <0.001 <0.001 - <0.0002 <0.0002 0.0002
Calcium              Ca 50 48 51 340 - 46 46 1
Copper         Cu 0.1 0.00056 0.0011 <0.003 <0.003 - 0.003 0.0039 0.0005
Iron                 Fe <0.03 <0.03 <0.1 <0.1 - <0.03 <0.03 0.03
Lead             Pb 0.1 <0.0001 0.00027 <0.001 <0.001 - 0.00056 0.00027 0.0001
Magnesium          Mg 27 27 27 <1 - 17 16 1
Manganese             Mn 0.030 0.031 <0.003 <0.003 - 0.32 0.32 0.0004
Mercury             Hg 0.0004 <0.00001 <0.00001 <0.0001 <0.0001 - <0.00001 <0.00001 0.00001
Molybdenum          Mo 0.026 0.025 0.07 0.04 - 0.14 0.14 0.0005
Nickel        Ni 0.2 0.019 0.019 <0.01 <0.01 - <0.001 0.0017 0.001
Potassium        K 1.8 1.5 2.0 1.3 - 4.4 4.5 0.1
Selenium       Se <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 0.001
Silver           Ag <0.0001 <0.0001 <0.0003 <0.0003 - <0.0001 <0.0001 0.0001
Sodium Na - - 36 24 - - - -
Thallium        Tl <0.002 <0.002 <0.01 <0.01 - <0.002 <0.002 0.002
Zinc         Zn 0.4 0.014 0.014 0.005 <0.003 - 0.004 0.0035 0.001

Dissolved Anions (mg/L)
Dissolved Fluoride F 0.2 0.2 0.3 0.3 - 0.3 0.3 0.1
Dissolved Chloride Cl 1000 160 180 160 160 180 3.3 3.6 0.05

Nutrients (mg/L)

QA/QC

Laboratory sample number
Sampling date 

Portage Attenuation 

Pond Effluent Limits1 

Maximum Average 
Conc.

Method 
Detection 

Limit
MW08-02 MW08-03

Intermediate Volcanic 

Second Portage Lake Talik

Nutrients (mg/L)
Nitrate and Nitrite NO3 + NO2 <0.1 <0.1 <0.04 <0.04 <0.04 27 27 0.4
Dissolved Nitrate NO3 20 - - <0.02 <0.02 <0.02 26 26 0.4
Nitrite NO2 <0.1 <0.1 <0.02 <0.02 <0.02 1.1 1.2 0.02
Ammonia Nitrogen N-NH3 16 <0.05 0.05 0.05 0.05 - 2.0 2.0 0.04

FD = Field duplicate

C:\Documents and Settings\HBlake\Local Settings\Temporary Internet Files\Content.Outlook\0IYJS05V\
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29/10/2009 Table 3
QA/QC of Groundwater Quality Results

Agnico-Eagle Mines Ltd.
Meadowbank Division

09-1428-0013

147144 147172 154321 154359
29/08/2009 29/08/2009 08/09/2009 08/09/2009

FD FD

LABORATORY PARAMETERS
TDS (mg/L) 530 510 10 3.8 1900 1900 10 0
pH (s.u.) 8.0 8.0 - 0.1 6.71 7.20 - 7
Conductivity (uS/cm) 7000 7100 1 1.4 3300 3400 1 3
Total Alkalinity CaCO3 (mg/L) 76 76 2 0.0 15 18 2 18
Dissolved Sulphate SO4 (mg/L) 3 2.9 0.1 3.4 3.9 3.6 0.1 8
Hardness (Total) CaCO3 (mg/L) 240 850 1 111.9 450 440 1 2
Turbidity (NTU) 2.2 2.2 0.1 0.0 2.1 8.2 0.1 118
Total Metals (mg/L)
Calcium              Ca 51 340 1 148 100 99 1 1
Magnesium          Mg 27 <1 1 186 46 47 1 2
Dissolved Metals (mg/L)
Aluminum Al <0.03 <0.03 0.03 nc <0.0001 <0.0001 0.03 nc
Arsenic              As 0.003 <0.002 0.002 nc <0.002 <0.002 0.002 nc
Barium           Ba 0.04 <0.030 0.03 nc 0.42 0.39 0.03 7
Cadmium Cd <0.001 <0.001 0.001 nc <0.001 <0.001 0.001 nc
Copper          Cu <0.003 <0.003 0.003 nc <0.003 <0.003 0.003 nc
Iron                 Fe <0.1 <0.1 0.1 nc <0.1 <0.1 0.1 nc
Lead              Pb <0.001 <0.001 0.001 nc <0.001 0.001 0.001 nc
Manganese             Mn <0.003 <0.003 0.003 nc 0.22 0.22 0.003 0
Mercury             Hg <0.0001 <0.0001 0.0001 nc <0.0001 <0.0001 0.0001 nc
Molybdenum          Mo 0.07 0.04 0.03 +/- MDL <0.03 <0.03 0.03 nc
Nickel        Ni <0.01 <0.01 0.01 nc <0.01 <0.01 0.01 nc
Potassium        K 2.00 1.30 0.1 42 11 11 0.1 0
Selenium Se <0.001 <0.001 0.001 nc <0.001 <0.001 0.001 nc

Laboratory sample number
Sampling date 

QA/QC
RPD

MW03-01

UltramaficIntermediate Volcanic

Method 
Detection 

Limit 
RPD

MW08-02

Second Portage Lake

Method 
Detection 

Limit 

Goose Island

Selenium       Se <0.001 <0.001 0.001 nc <0.001 <0.001 0.001 nc
Silver           Ag <0.0003 <0.0003 0.0003 nc <0.0003 <0.0003 0.0003 nc
Sodium Na 36 24 0.03 40 420 430 0.03 2
Thallium        Tl <0.01 <0.01 0.01 nc <0.01 <0.01 0.001 nc
Zinc         Zn 0.01 <0.003 0.003 nc <0.003 <0.003 0.003 nc
Dissolved Anions (mg/L)

Dissolved Fluoride4 F 0.3 0.3 0.1 +/- MDL 0.1 <0.1 0.1 nc
Dissolved Chloride Cl 160 160 0.5 0 990 950 10 4
Nutrients (mg/L)
Nitrate and Nitrite NO3 + NO2 <0.04 <0.04 0.04 nc <0.42 <0.42 0.2/0.4 nc
Dissolved Nitrate5 NO3 <0.02 <0.02 0.02 nc <0.02 <0.02 0.02 nc
Nitrite NO2 <0.02 <0.02 0.02 nc <0.4 <0.4 0.4 nc
Ammonia Nitrogen N-NH3 0.05 0.05 0.02 +/- MDL 0.54 0.51 0.02 6
Notes:

RPD value exceeds 20%
FD Field duplicate

RPD relative percent difference
nc not calculated (one or both result below MDL)

C:\Documents and Settings\HBlake\Local Settings\Temporary Internet Files\Content.Outlook\0IYJS05V\
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Your Project #: 09-1428-0013-2000             
Site: HEADOWBANK                                                                                          
Your C.O.C. #: E777270Attention: Valérie Bertrand

GOLDER ASSOCIATES LTD
OTTAWA
32 Steacie Dr.
Kanata, ON
Canada          K2K 2A9

Report Date: 2009/09/14

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A944820
Received: 2009/09/09, 9:00 

Sample Matrix: GROUND WATER
# Samples Received: 2

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Total Alkalinity (pH end point 4.5) 2 2009/09/10 2009/09/10 STL SOP-00038/6, STL SM 2320 B-Titration 

SOP-00057/1
Anions 2 2009/09/09 2009/09/10 STL SOP-00014/6 MA. 300 - Ions 1.2  
Conductivity 2 2009/09/10 2009/09/10 STL SOP-00038/6 SM 2510              
Disposal Charges 2 N/A 2009/09/09                     
Fluoride 2 2009/09/10 2009/09/10 STL SOP-00004/3 SM 4500-F- C.        
Hardness 2 2009/09/10 2009/09/10 STL SOP-00006/7 MA.200- Mét 1.1      
Mercury by ICPMS 2 2009/09/10 2009/09/10 STL SOP-00042/7 MA. 200 - Mét 1.1   
Metals by ICPMS 2 2009/09/10 2009/09/10 STL SOP-00006/7 MA.200- Mét 1.1      
Ammonia Nitrogen 2 2009/09/10 2009/09/10 STL SOP-00040/3 MA. 300 - N 1.1     
Nitrate and/or Nitrite 2 2009/09/09 2009/09/10 STL SOP-00014/6 MA. 300 - Ions 1.2  
pH 2 2009/09/09 2009/09/09 STL SOP-00016/8; STL MA.100- pH1.1        

SOP-00038/6
Total Dissolved Solids 2 2009/09/09 2009/09/09 STL SOP-00050/1 MA. 115 - S.D. 1.0  
Turbidity 2 N/A 2009/09/10 STL SOP-00022/5 MA. 103 - Tur. 1.0  

Encryption Key

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

LEILA SABOURI, B. Sc., Biochemist, Project manager
Email:  leila.sabouri@maxxamanalytics.com
Phone# (514) 448-9001 Ext:4227

====================================================================
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.  

For Service Group specific validation please refer to the Validation Signature Page
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GOLDER ASSOCIATES LTD
Maxxam Job #: A944820 Client Project #: 09-1428-0013-2000
Report Date: 2009/09/14 Project name: HEADOWBANK

Sampler Initials: RD

METALS (GROUND WATER)

Maxxam ID     I 5 4 3 2 1     I 5 4 3 5 9
Sampling Date 2009/09/08 2009/09/08
COC Number E777270 E777270
  U n i t s MW03-01 MW03-01-DUP  R D L QC Batch

METALS

Mercury (Hg) mg/L ND ND 0.0001 658261

Aluminum (Al) mg/L ND ND 0.03 658142

Calcium (Ca) mg/L 100 99 1 658266

Magnesium (Mg) mg/L 46 47 1 658266

Silver (Ag) mg/L ND ND 0.0003 658142

Total Hardness (CaCO3) mg/L 450 440 1 658266

Arsenic (As) mg/L ND ND 0.002 658142

Barium (Ba) mg/L 0.42 0.39 0.03 658142

Cadmium (Cd) mg/L ND ND 0.001 658142

Copper (Cu) mg/L ND ND 0.003 658142

Lead (Pb) mg/L ND 0.001 0.001 658142

Manganese (Mn) mg/L 0.22 0.22 0.003 658142

Molybdenum (Mo) mg/L ND ND 0.03 658142

Nickel (Ni) mg/L ND ND 0.01 658142

Selenium (Se) mg/L ND ND 0.001 658142

Sodium (Na) mg/L 420 430 0.03 658142

Zinc (Zn) mg/L ND ND 0.003 658142

Iron (Fe) mg/L ND ND 0.1 658142

Potassium (K) mg/L 11 11 0.1 658142

Thallium (Tl) mg/L ND ND 0.01 658142

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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GOLDER ASSOCIATES LTD
Maxxam Job #: A944820 Client Project #: 09-1428-0013-2000
Report Date: 2009/09/14 Project name: HEADOWBANK

Sampler Initials: RD

CONVENTIONAL PARAMETERS (GROUND WATER)

Maxxam ID     I 5 4 3 2 1     I 5 4 3 2 1     I 5 4 3 5 9
Sampling Date 2009/09/07 2009/09/07 2009/09/07
COC Number E777270 E777270 E777270
  U n i t s MW03-01 MW03-01 MW03-01-DUP  R D L QC Batch

Lab-Dup

CONVENTIONALS

Conductivity mS/cm 3.3 3.4 3.4 0.001 658248

Fluoride (F) mg/L 0.1 N/A ND 0.1 658344

Nitrates (N-NO3-) mg/L ND N/A ND 0.02 658073

Nitrites (N-NO2-) mg/L ND N/A ND 0.4 658073

Nitrogen ammonia (N-NH3) mg/L 0.54 N/A 0.51 0.02 658246

pH pH 6.71 N/A 7.20 N/A 657955

Turbidity NTU 2.1 N/A 8.2 0.1 658518

Alkalinity Total (as CaCO3) pH 4.5 mg/L 15 17 18 2 658391

Chloride (Cl) mg/L 990 N/A 950 10 658074

Sulfates (SO4) mg/L 3.9 N/A 3.6 0.1 658074

Total Dissolved Solids mg/L 1900 N/A 1900 10 657950

ND = Not detected
N/A = Not Applicable
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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GOLDER ASSOCIATES LTD
Maxxam Job #: A944820 Client Project #: 09-1428-0013-2000
Report Date: 2009/09/14 Project name: HEADOWBANK

Sampler Initials: RD

GENERAL COMMENTS

Condition of sample(s) upon receipt: GOOD

METALS (GROUND WATER)

Please note that the results have not been corrected for QC recoveries nor for the method blank results.

CONVENTIONAL PARAMETERS (GROUND WATER)

Please note that the results have not been corrected for QC recoveries nor for the method blank results.
Reported detection limits are multiplied by dilution factors used for sample analysis.

Results relate only to the items tested.
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GOLDER ASSOCIATES LTD
Attention: Valérie Bertrand               
Client Project #: 09-1428-0013-2000
P.O. #: 
Project name: HEADOWBANK

Quality Assurance Report
Maxxam Job Number: A944820

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units

657950 FSI Spiked Blank Total Dissolved Solids 2009/09/09 100 %
Spiked Blank DUP Total Dissolved Solids 2009/09/09 99 %
Method Blank Total Dissolved Solids 2009/09/09 ND, RDL=10 mg/L

657955 DKH QC STANDARD pH 2009/09/09 99 %
Spiked Blank pH 2009/09/09 100 %

658073 DKH Spiked Blank Nitrates (N-NO3-) 2009/09/10 93 %
Nitrites (N-NO2-) 2009/09/10 103 %

Method Blank Nitrates (N-NO3-) 2009/09/10 ND, RDL=0.02 mg/L
Nitrites (N-NO2-) 2009/09/10 ND, RDL=0.02 mg/L

658074 DKH Spiked Blank Chloride (Cl) 2009/09/10 94 %
Sulfates (SO4) 2009/09/10 90 %

Method Blank Chloride (Cl) 2009/09/10 ND, RDL=0.05 mg/L
Sulfates (SO4) 2009/09/10 ND, RDL=0.1 mg/L

658142 KQ Spiked Blank Aluminum (Al) 2009/09/11 94 %
Silver (Ag) 2009/09/11 104 %
Arsenic (As) 2009/09/11 101 %
Barium (Ba) 2009/09/11 112 %
Cadmium (Cd) 2009/09/11 101 %
Copper (Cu) 2009/09/11 103 %
Lead (Pb) 2009/09/11 100 %
Manganese (Mn) 2009/09/11 103 %
Molybdenum (Mo) 2009/09/11 106 %
Nickel (Ni) 2009/09/11 101 %
Selenium (Se) 2009/09/11 95 %
Sodium (Na) 2009/09/11 107 %
Zinc (Zn) 2009/09/11 98 %
Iron (Fe) 2009/09/11 101 %
Potassium (K) 2009/09/11 111 %
Thallium (Tl) 2009/09/11 110 %

Method Blank Aluminum (Al) 2009/09/10 ND, RDL=0.03 mg/L
Silver (Ag) 2009/09/10 ND, RDL=0.0003 mg/L
Arsenic (As) 2009/09/10 ND, RDL=0.002 mg/L
Barium (Ba) 2009/09/10 ND, RDL=0.03 mg/L
Cadmium (Cd) 2009/09/10 ND, RDL=0.001 mg/L
Copper (Cu) 2009/09/10 ND, RDL=0.003 mg/L
Lead (Pb) 2009/09/10 ND, RDL=0.001 mg/L
Manganese (Mn) 2009/09/10 ND, RDL=0.003 mg/L
Molybdenum (Mo) 2009/09/10 ND, RDL=0.03 mg/L
Nickel (Ni) 2009/09/10 ND, RDL=0.01 mg/L
Selenium (Se) 2009/09/10 ND, RDL=0.001 mg/L
Sodium (Na) 2009/09/10 ND, RDL=0.03 mg/L
Zinc (Zn) 2009/09/10 ND, RDL=0.003 mg/L
Iron (Fe) 2009/09/10 ND, RDL=0.1 mg/L
Potassium (K) 2009/09/10 ND, RDL=0.1 mg/L
Thallium (Tl) 2009/09/10 ND, RDL=0.01 mg/L

658246 DKH QC STANDARD Nitrogen ammonia (N-NH3) 2009/09/10 95 %
Spiked Blank Nitrogen ammonia (N-NH3) 2009/09/10 104 %
Method Blank Nitrogen ammonia (N-NH3) 2009/09/10 ND, RDL=0.02 mg/L

658248 AK3 QC STANDARD Conductivity 2009/09/10 103 %
Spiked Blank Conductivity 2009/09/10 104 %
Method Blank Conductivity 2009/09/10 ND, RDL=0.001 mS/cm

658261 KQ Spiked Blank Mercury (Hg) 2009/09/10 99 %
Method Blank Mercury (Hg) 2009/09/10 ND, RDL=0.0001 mg/L

658266 KQ Spiked Blank Calcium (Ca) 2009/09/10 96 %
Magnesium (Mg) 2009/09/10 102 %
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GOLDER ASSOCIATES LTD
Attention: Valérie Bertrand               
Client Project #: 09-1428-0013-2000
P.O. #: 
Project name: HEADOWBANK

Quality Assurance Report (Continued)
Maxxam Job Number: A944820

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units

658266 KQ Method Blank Calcium (Ca) 2009/09/10 ND, RDL=1 mg/L
Magnesium (Mg) 2009/09/10 ND, RDL=1 mg/L
Total Hardness (CaCO3) 2009/09/10 ND, RDL=1 mg/L

658344 AK3 QC STANDARD Fluoride (F) 2009/09/10 94 %
Spiked Blank Fluoride (F) 2009/09/10 107 %
Method Blank Fluoride (F) 2009/09/10 ND, RDL=0.1 mg/L

658391 AK3 QC STANDARD Alkalinity Total (as CaCO3) pH 4.5 2009/09/10 94 %
Spiked Blank Alkalinity Total (as CaCO3) pH 4.5 2009/09/10 103 %
Method Blank Alkalinity Total (as CaCO3) pH 4.5 2009/09/10 6, RDL=2 mg/L

658518 LI QC STANDARD Turbidity 2009/09/10 92 %
Method Blank Turbidity 2009/09/10 0.1, RDL=0.1 NTU

RDL = Reportable Detection Limit
QC Standard:  A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.
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.
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Validation Signature Page

Maxxam Job #: A944820

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

DELIA BARBUL, B.Sc., Chemist, Analyst 2                                         

MARIE-CLAUDE LAUZIER, B.Sc., Chemist, Analyst 2                                         

MADINA HAMROUNI, B.Sc., Chemist,                                                    

====================================================================
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.  

Page 7 of 9 2009/09/14 17:16



Page 8 of 9 2009/09/14 17:16



Page 9 of 9 2009/09/14 17:16



Your Project #: 09-1428-0013-2000             
Site: MEADOWBANK                                                                                          
Your C.O.C. #: E777266Attention: Valérie Bertrand

GOLDER ASSOCIATES LTD
OTTAWA
32 Steacie Dr.
Kanata, ON
Canada          K2K 2A9

Report Date: 2009/09/15
This report supersedes all previous reports with the same Maxxam job number

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A943489
Received: 2009/08/31, 16:35

Sample Matrix: GROUND WATER
# Samples Received: 2

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Total Alkalinity (pH end point 4.5) 2 2009/09/02 2009/09/02 STL SOP-00038/6, STL SM 2320 B-Titration 

SOP-00057/1
Anions 2 2009/09/01 2009/09/01 STL SOP-00014/6 MA. 300 - Ions 1.2  
Conductivity 2 2009/09/14 2009/09/14 STL SOP-00038/6 SM 2510              
Disposal Charges 2 N/A 2009/09/01                     
Fluoride 2 2009/09/02 2009/09/02 STL SOP-00004/3 SM 4500-F- C.        
Hardness 2 2009/09/02 2009/09/02 STL SOP-00006/7 MA.200- Mét 1.1      
Mercury by ICPMS 2 2009/09/02 2009/09/02 STL SOP-00042/7 MA. 200 - Mét 1.1   
Metals by ICPMS 2 2009/09/02 2009/09/02 STL SOP-00006/7 MA.200- Mét 1.1      
Ammonia Nitrogen 2 2009/09/02 2009/09/02 STL SOP-00040/3 MA. 300 - N 1.1     
Nitrate and/or Nitrite 2 2009/09/01 2009/09/01 STL SOP-00014/6 MA. 300 - Ions 1.2  
pH 2 2009/09/01 2009/09/01 STL SOP-00016/8; STL MA.100- pH1.1        

SOP-00038/6
Total Dissolved Solids 2 2009/09/01 2009/09/01 STL SOP-00050/1 MA. 115 - S.D. 1.0  
Turbidity 2 N/A 2009/09/01 STL SOP-00022/5 MA. 103 - Tur. 1.0  

Encryption Key

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

LEILA SABOURI, B. Sc., Biochemist, Project manager
Email:  leila.sabouri@maxxamanalytics.com
Phone# (514) 448-9001 Ext:4227

====================================================================
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.  

For Service Group specific validation please refer to the Validation Signature Page
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GOLDER ASSOCIATES LTD
Maxxam Job #: A943489 Client Project #: 09-1428-0013-2000
Report Date: 2009/09/15 Project name: MEADOWBANK

Sampler Initials: RD

METALS (GROUND WATER)

Maxxam ID     I 4 7 1 4 4     I 4 7 1 7 2
Sampling Date 2009/08/29 2009/08/29
COC Number E777266 E777266
  U n i t s MW08-02 MW08-02-DUP  R D L QC Batch

METALS

Mercury (Hg) mg/L ND ND 0.0001 655906

Aluminum (Al) mg/L ND ND 0.03 655903

Calcium (Ca) mg/L 51 340 1 655905

Magnesium (Mg) mg/L 27 ND 1 655905

Silver (Ag) mg/L ND ND 0.0003 655903

Total Hardness (CaCO3) mg/L 240 850 1 655905

Arsenic (As) mg/L 0.003 ND 0.002 655903

Barium (Ba) mg/L 0.04 ND 0.03 655903

Cadmium (Cd) mg/L ND ND 0.001 655903

Copper (Cu) mg/L ND ND 0.003 655903

Lead (Pb) mg/L ND ND 0.001 655903

Manganese (Mn) mg/L ND ND 0.003 655903

Molybdenum (Mo) mg/L 0.07 0.04 0.03 655903

Nickel (Ni) mg/L ND ND 0.01 655903

Selenium (Se) mg/L ND ND 0.001 655903

Sodium (Na) mg/L 36 24 0.03 655903

Zinc (Zn) mg/L 0.005 ND 0.003 655903

Iron (Fe) mg/L ND ND 0.1 655903

Potassium (K) mg/L 2.0 1.3 0.1 655903

Thallium (Tl) mg/L ND ND 0.01 655903

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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GOLDER ASSOCIATES LTD
Maxxam Job #: A943489 Client Project #: 09-1428-0013-2000
Report Date: 2009/09/15 Project name: MEADOWBANK

Sampler Initials: RD

CONVENTIONAL PARAMETERS (GROUND WATER)

Maxxam ID     I 4 7 1 4 4     I 4 7 1 7 2     I 4 7 1 7 2
Sampling Date 2009/08/29 2009/08/29 2009/08/29
COC Number E777266 E777266 E777266
  U n i t s MW08-02 MW08-02-DUP MW08-02-DUP  R D L QC Batch

Lab-Dup

CONVENTIONALS

Conductivity mS/cm 0.70 0.71 N/A 0.001 659319

Fluoride (F) mg/L 0.3 0.3 N/A 0.1 656210

Nitrates (N-NO3-) mg/L ND ND ND 0.02 655836

Nitrites (N-NO2-) mg/L ND ND ND 0.02 655836

Nitrogen ammonia (N-NH3) mg/L 0.05 0.05 N/A 0.02 656017

pH pH 7.95 7.96 N/A N/A 655857

Turbidity NTU 2.2 2.2 N/A 0.1 655852

Alkalinity Total (as CaCO3) pH 4.5 mg/L 76 76 N/A 2 656261

Chloride (Cl) mg/L 160 160 180 0.5 655838

Sulfates (SO4) mg/L 3.0 2.9 3.0 0.1 655838

Total Dissolved Solids mg/L 530 510 N/A 10 655731

ND = Not detected
N/A = Not Applicable
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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GOLDER ASSOCIATES LTD
Maxxam Job #: A943489 Client Project #: 09-1428-0013-2000
Report Date: 2009/09/15 Project name: MEADOWBANK

Sampler Initials: RD

GENERAL COMMENTS

Condition of sample(s) upon receipt: GOOD except for the following:
Metals by ICPMS: Sample received > 24hrs after sampling, filtered and preserved in the lab.:     I47144,     I47172
Nitrate and/or Nitrite: Holding time already past.:     I47144,     I47172
pH: Holding time already past.:     I47144,     I47172
Turbidity: Holding time already past.:     I47144,     I47172

METALS (GROUND WATER)

Please note that the results have not been corrected for QC recoveries nor for the method blank results.

Samples I47144 and I47172 were filtered in the laboratory prior to analyzing for metals. The corresponding metal results are then dissolved metals.

CONVENTIONAL PARAMETERS (GROUND WATER)

Please note that the results have not been corrected for QC recoveries nor for the method blank results.
Reported detection limits are multiplied by dilution factors used for sample analysis.

This report supersedes all previous reports with the same Maxxam job number

Results relate only to the items tested.
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GOLDER ASSOCIATES LTD
Attention: Valérie Bertrand               
Client Project #: 09-1428-0013-2000
P.O. #: 
Project name: MEADOWBANK

Quality Assurance Report
Maxxam Job Number: A943489

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units

655731 FSI Spiked Blank Total Dissolved Solids 2009/09/01 99 %
Spiked Blank DUP Total Dissolved Solids 2009/09/01 100 %
Method Blank Total Dissolved Solids 2009/09/01 ND, RDL=10 mg/L

655836 AK3 Spiked Blank Nitrates (N-NO3-) 2009/09/01 101 %
Nitrites (N-NO2-) 2009/09/01 93 %

Method Blank Nitrates (N-NO3-) 2009/09/01 ND, RDL=0.02 mg/L
Nitrites (N-NO2-) 2009/09/01 ND, RDL=0.02 mg/L

655838 AK3 Spiked Blank Chloride (Cl) 2009/09/01 101 %
Sulfates (SO4) 2009/09/01 101 %

Method Blank Chloride (Cl) 2009/09/01 ND, RDL=0.05 mg/L
Sulfates (SO4) 2009/09/01 ND, RDL=0.1 mg/L

655852 CN1 QC STANDARD Turbidity 2009/09/01 96 %
Method Blank Turbidity 2009/09/01 0.1, RDL=0.1 NTU

655857 AK3 QC STANDARD pH 2009/09/01 100 %
Spiked Blank pH 2009/09/01 100 %

655903 SC5 Spiked Blank Aluminum (Al) 2009/09/02 96 %
Silver (Ag) 2009/09/02 94 %
Arsenic (As) 2009/09/02 87 %
Barium (Ba) 2009/09/02 90 %
Cadmium (Cd) 2009/09/02 98 %
Copper (Cu) 2009/09/02 85 %
Lead (Pb) 2009/09/02 91 %
Manganese (Mn) 2009/09/02 88 %
Molybdenum (Mo) 2009/09/02 97 %
Nickel (Ni) 2009/09/02 82 %
Selenium (Se) 2009/09/02 91 %
Sodium (Na) 2009/09/02 83 %
Zinc (Zn) 2009/09/02 86 %
Iron (Fe) 2009/09/02 98 %
Potassium (K) 2009/09/02 83 %
Thallium (Tl) 2009/09/02 94 %

Method Blank Aluminum (Al) 2009/09/02 ND, RDL=0.03 mg/L
Silver (Ag) 2009/09/02 ND, RDL=0.0003 mg/L
Arsenic (As) 2009/09/02 ND, RDL=0.002 mg/L
Barium (Ba) 2009/09/02 ND, RDL=0.03 mg/L
Cadmium (Cd) 2009/09/02 ND, RDL=0.001 mg/L
Copper (Cu) 2009/09/02 ND, RDL=0.003 mg/L
Lead (Pb) 2009/09/02 ND, RDL=0.001 mg/L
Manganese (Mn) 2009/09/02 ND, RDL=0.003 mg/L
Molybdenum (Mo) 2009/09/02 ND, RDL=0.03 mg/L
Nickel (Ni) 2009/09/02 ND, RDL=0.01 mg/L
Selenium (Se) 2009/09/02 ND, RDL=0.001 mg/L
Sodium (Na) 2009/09/02 ND, RDL=0.03 mg/L
Zinc (Zn) 2009/09/02 ND, RDL=0.003 mg/L
Iron (Fe) 2009/09/02 ND, RDL=0.1 mg/L
Potassium (K) 2009/09/02 ND, RDL=0.1 mg/L
Thallium (Tl) 2009/09/02 ND, RDL=0.01 mg/L

655905 SC5 Spiked Blank Calcium (Ca) 2009/09/02 110 %
Magnesium (Mg) 2009/09/02 91 %

Method Blank Calcium (Ca) 2009/09/02 ND, RDL=1 mg/L
Magnesium (Mg) 2009/09/02 ND, RDL=1 mg/L
Total Hardness (CaCO3) 2009/09/02 ND, RDL=1 mg/L

655906 SC5 Spiked Blank Mercury (Hg) 2009/09/02 89 %
Method Blank Mercury (Hg) 2009/09/02 ND, RDL=0.0001 mg/L

656017 DKH QC STANDARD Nitrogen ammonia (N-NH3) 2009/09/02 88 %
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GOLDER ASSOCIATES LTD
Attention: Valérie Bertrand               
Client Project #: 09-1428-0013-2000
P.O. #: 
Project name: MEADOWBANK

Quality Assurance Report (Continued)
Maxxam Job Number: A943489

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units

656017 DKH Spiked Blank Nitrogen ammonia (N-NH3) 2009/09/02 94 %
Method Blank Nitrogen ammonia (N-NH3) 2009/09/02 ND, RDL=0.02 mg/L

656210 AK3 QC STANDARD Fluoride (F) 2009/09/02 94 %
Spiked Blank Fluoride (F) 2009/09/02 99 %
Method Blank Fluoride (F) 2009/09/02 ND, RDL=0.1 mg/L

656261 AK3 QC STANDARD Alkalinity Total (as CaCO3) pH 4.5 2009/09/02 94 %
Spiked Blank Alkalinity Total (as CaCO3) pH 4.5 2009/09/02 98 %
Method Blank Alkalinity Total (as CaCO3) pH 4.5 2009/09/02 ND, RDL=2 mg/L

659319 AK3 QC STANDARD Conductivity 2009/09/14 101 %
Spiked Blank Conductivity 2009/09/14 101 %
Method Blank Conductivity 2009/09/14 ND, RDL=0.001 mS/cm

RDL = Reportable Detection Limit
QC Standard:  A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.
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.
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Validation Signature Page

Maxxam Job #: A943489

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

DELIA BARBUL, B.Sc., Chemist, Analyst 2                                         

MARIE-CLAUDE LAUZIER, B.Sc., Chemist, Analyst 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 17025:2005(E), signing the reports.   SCC and CALA have approved this reporting process and electronic report format.  
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