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1.0  INTRODUCTION 
 
The following technical memorandum provides results from the 2007 groundwater monitoring 
program and compares the new data to those of previous years.  Completion of the groundwater 
monitoring program is a condition of the Meadowbank Project Certificate No.004 issued by the 
Nunavut Impact Review Board (NIRB) on December 30, 2006. 
 
1.1  Background 
 
Since 2003, seven groundwater monitoring wells have been installed at the project site, to 
evaluate the baseline groundwater quality at the Goose Island and Portage pits, and underneath 
the proposed tailings basin in the North Arm of Second Portage Lake.  Groundwater flow and 
quality data obtained from these areas have been used as input into the water quality model for 
the site (Golder, 2005; 2007).   
 
The last round of groundwater quality monitoring and well replacement prior to 2007 occurred in 
August and early September 2006.  During that time, three replacement wells were installed.  The 
new wells were developed and all new and existing wells were extensively purged prior to 
sampling.  The successful well development and purging of wells together with acceptable 
duplication of the 2006 results have provided a high level of confidence in the adequacy of the 
2006 data to represent actual baseline groundwater concentrations at the site (Golder, 2006).  
Mine development has not been initiated since 2006 in the areas where groundwater monitoring 
wells are installed.   
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Due to property ownership transfer and associated intense camp activity that occurred at the onset 
of the field season, the 2007 groundwater monitoring session was initiated on August 6th, 2007 
and the 30 to 40 days required to complete the program meant that only one sampling session 
could be completed in 2007.  This has been communicated to NIRB in a correspondence by 
Agnico-Eagle Mines Ltd. (AE, 2007). 
 
2.0  SITE CONDITIONS 
 
The Goose Island and Portage pits will be developed in areas of thawed permafrost (talik) 
underneath Third Portage Lake, while the tailings are proposed to be deposited in the basin of the 
North arm of Second Portage Lake where a talik also exists.  Groundwater monitoring data was 
used to predict the quality of water accumulating in the pits during operation, and to determine 
baseline groundwater quality underneath the tailings basin before tailing deposition.  To this end, 
groundwater monitoring wells have been installed to sample talik water in these areas, in each of 
the three main lithologies that will be encountered in the Goose Island and Portage pits, namely 
Iron Formation (IF), Intermediate Volcanic (IV) and Ultramafic (UM) rock.  No groundwater 
monitoring wells have been installed at the Vault deposit, as the Vault pit will be developed in 
continuous permafrost or in a talik that does not extend down through the permafrost (referred to 
as a “closed talik”).   
 
Four of the seven wells were installed in 2003: MW03-01, MW03-02, MW03-03, and MW03-04.  
During subsequent sampling events, it was discovered that three of these wells (MW03-02, 
MW03-03, and MW03-04) developed internal damage likely due to freezing, rendering them 
inoperable (Golder, 2004a; 2004b).  In 2006, three additional wells (MW06-05, MW06-06, and 
MW06-07) were installed to replace the damaged wells.  Figure 1 shows the locations of the 
groundwater monitoring wells.   
 
During the 2007 groundwater sampling, the three wells installed in 2006 were also found to be 
inoperable due to breakage or internal malfunction (MW06-05, MW06-06, and MW06-07).  Only 
one groundwater well could therefore be sampled in 2007.  Well MW03-01 was sampled on two 
occasions in August 2007.   
 
2.1  Well Development and Sampling Procedures 
 
Prior to sampling, the permafrost around well MW03-01 was thawed over a period of 4 days, by 
energizing the heater cables attached to the wells.  The well was purged to remove standing water 
inside the well and to induce the flow of fresh groundwater from the rock formation. Purging was 
conducted using compressed air through flexible 5/8-inch (o.d.) High Density Polyethylene 
(HDPE) WaTerra® tubing.  Groundwater was continually airlifted from the wells until electrical 
conductivity and pH readings stabilized (values remaining within 10% for three consecutive 
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readings).  Field parameter readings and descriptions of water clarity and colour observed during 
well purging are included in groundwater sampling data sheets, in Appendix I.   
 
Groundwater was sampled immediately after purging, using a Solinst® stainless steel Double 
Valve Pump (DVP) and ¼” Low Density Polyethylene (LDPE) tubing.  Compressed nitrogen gas 
was used to evacuate water that entered the sampler unit.  Nitrogen gas is stable and avoids 
alteration of groundwater chemistry during sampling.  Water samples were collected using 
guideline procedures described by the USEPA (2002).  Indicator parameters (conductivity, pH) 
were measured during well development, purging and sampling.  Groundwater samples were 
collected in clean, laboratory-supplied containers.  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 μm inline filter.   
 
2.2  Analyses 
 
Field Parameters 
 
Measurements of groundwater temperature, pH, electrical conductivity, total dissolved solids 
(TDS), and dissolved oxygen were obtained in the field during purging and sampling.  
Measurements were recorded on groundwater sampling data sheets included in Appendix I.  
Alkalinity was also measured during sampling.  
 
Laboratory Parameters 
 
All groundwater samples were stored in coolers with ice packs and sealed before being shipped to 
the CANTEST laboratory in Winnipeg for chemical analyses.  These analyses included: pH, 
conductivity, alkalinity (total, bicarbonate, carbonate, and hydroxide), hardness, total suspended 
solids (TSS), major anions (including sulphate, chloride and fluoride), total metals, dissolved 
metals, and nutrients (nitrate, nitrite, ammonia nitrogen, TKN, and total phosphate).  Samples 
were collected under strict Chain-of-Custody (COC) procedures to ensure that samples were not 
compromised during shipping to CANTEST.  A copy of the COC form and certificate of analysis 
are included in Appendix II. 
 
2.3  Comparative Guidelines 
 
Water accumulating in the pits will be pumped to the stormwater attenuation ponds, and the water 
from these ponds will be monitored prior to discharge to Third Portage Lake.  Groundwater 
quality data is therefore compared to the Metal Mining Effluent Regulations (MMER; DFO, 
2002).  For consistency with previous reports, groundwater quality was also compared to the 
Canadian Council of Ministers of the Environment’s (CCME) Canadian Environmental Quality 
Guidelines for the protection of freshwater aquatic life (CEQG-fw, updated 2006).  This 
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comparison is qualitative only, as groundwater in the pit will not be discharged directly to the 
environment.  Guidelines for metals are defined for total rather than dissolved phases in both the 
CEQG and MMER. 
 
2.4  Quality Assurance/Quality Control 
 
Guideline procedures provided by the USEPA (2002) were followed 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 evacuate samples; 

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

• keeping the samples refrigerated on ice 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. 

 
Upon collection of each sample, standard chain of custody procedures were adhered to. 
 
A duplicate (FD) sample was collected for the groundwater sample.  The relative percent 
difference (RPD) was calculated for the pair of FD samples, and each set of results was compared 
for reproducibility.  For results greater than or equal to five times the method detection limit 
(MDL), a water quality objective of 20% RPD or less was established as per USEPA 
recommended methods (USEPA, 1994).  Where one or both results of the duplicate pair were less 
than 5 times the MDL, a margin of +/- MDL was considered acceptable. 
 
3.0  RESULTS 
 
3.1  Monitoring Well Conditions 
 
The following provides a summary of the physical conditions observed at monitoring wells 
MW06-05, MW06-06 and MW06-07 and MW03-01.  The other wells were not monitored.   
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 Well MW03-01 
 
This well was installed in ultramafic (UM) rock.  Groundwater purged from this well was clear, 
relatively free of sediment, and the well pipe was in good condition. Approximately 4 well 
volumes (defined as the volume of water in the piezometer relative to the regional groundwater 
table) were purged from this well over 5 days prior to sampling. The sample intake point was 
positioned above the screened interval (of 185 m to 200 m depth), at a depth of 170 m. 
 
Well MW06-05 
 
This well was installed in Intermediate Volcanic (IV) rock at Goose Island. In 2006, the well 
became obstructed at approximately 56 m depth and sampling equipment could not be lowered 
deeper than that point.  This well was thawed to observe its condition in 2007 but the obstruction 
remained and the well could not be developed or sampled during the 2007 program.   
 
Well MW06-06 
 
This well was installed in Iron Formation (IF) rock at Goose Island.  A malfunction of the heat 
trace cable, possibly a short circuit, prevented thawing of the well and consequently, could not be 
sampled.  As the heat trace cables attached to the wells were energized to melt the permafrost, it 
was observed that a large amount of electrical power was drawn out of the generator resulting in 
melting of the fusable element in a 40 Ampere rated fuse. The site electrician investigated and 
advised that the heat trace cables had gone to ground possibly due to a break in the wiring.  The 
cause for the break in wiring is not known but possibly due to freezing or freeze-thaw. 
 
Well MW06-07 
 
This well was installed in layered Intermediate Volcanic (IV) and quartzite (QTZ) rock on the 
south side of the Northwest arm of Second Portage Lake. Similar to MW06-06, the middle and/or 
lower section of heat trace tape was concluded to have gone to ground (short-circuited) by the site 
electrician. Consequently, permafrost could not be melted and groundwater could not be sampled. 
 
3.2  Water Quality Data 
 
The groundwater quality results obtained in 2003, 2004, 2006 and 2007 are presented in Table 1 
(at end of text).  All results met MMER monthly mean criteria (2002), while some results exceed 
the CEQG-fw.  Since salinity of groundwater was of interest to groundwater modelling (Golder, 
2007) to predict the quality of water that would accumulated within the Goose Island and Portage 
open pits during operation, the concentration of constituents used to predict salinity are presented 
in Table 2.  Results show that calculated total dissolved solids (TDS), sodium and chloride 
concentrations at MW03-01 in 2007 are within, and in the lower end of, the range of 
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concentrations previously obtained and utilized in the most recent update to the site water quality 
model (Golder, 2007).  
 

Table 2:  Concentration of Constituents that Relate to Groundwater Salinity.  

Location Monitoring 
Well Lithology sampling 

year 

Average 
calculated 

TDS1 (mg/L) 

Average2 
sodium 
(mg/L) 

Average2 

chloride 
(mg/L) 

2003 793 21 624 
2004 1335 327 845 
2006 228 28 65 MW03-01 UM 

2007 296 35 126 
2003 387 6 5 MW03-02 IF 2004 499 90 255 

Goose 
Island 

MW06-063 IF 2006 633 57 318 
2003 254 16 50 North 

Portage MW03-03 Portage IV 2004 239 32 121 
Average, Goose Island and Portage pit areas 518 68 268 

MW03-04 Portage IV 2003 154 53 13 Second 
Portage 

Lake MW06-074 QTZ/ IV 2006 194 8 33 

Average, tailings disposal area 174 30 23 
Notes: 1. average of all results from that year  

2. average dissolved concentration, all results from that year. 
3. replaces well MW03-02 
4. replaces well MW03-04 

 
Figure 2 is a trilinear (Piper) plot showing general trends in the major ion chemistry of 
groundwater for the different lithologies.  Lake water quality is also shown for comparison 
(Azimuth, 2003).  Lake water quality has a fairly consistent chemical signature while the 
chemistry of groundwater shows distinct signatures for each lithology. Groundwater generally 
plots away from the signature of lake water, although groundwater from two of the IV wells 
(MW03-03 and tailing basin well MW06-07) is chemically similar to that of lake water.  
 
Well MW03-01 
 
Two groundwater samples were collected in August 2007 from monitoring well MW03-01. 
Although salinity components (sodium and chloride) are slightly higher in 2007 than in 2006, 
they are within the range of values measured since 2003.  Dissolved metals and metalloid 
concentrations at this location in 2007 do not differ appreciably from those reported in 2006.  The 
chemical signature is also similar to that determined from 2006 data.  The following provides 
further details on salinity, major ion and metal concentrations.  
 
In 2007, the field conductivity of the first sample collected from MW03-01 was 776 uS/cm, 
which is higher than the 2006 values (382 to 538 uS/cm), but significantly lower than those 
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reported in 2003 to 2004 (1855 and 2500 uS/cm, respectively).  Conductivity and TDS follow 
similar trends in time.   
 
Chloride concentrations in 2007 (126 mg/L, for both samples) are similar to those of 2006 (128 
mg/L) while sodium concentrations are slightly lower in 2007 (34.2 and 35 mg/L) than in 2006 
(52.5 mg/L).   
 
In the 2007 sample, the concentrations of other major ions that contribute to salinity (calcium and 
magnesium, sulphate and bicarbonate) are also within the ranges of 2006 data. 
 
Total and dissolved metal concentrations from MW03-1 in 2007 were below the MMER for all 
regulated parameters.  Total and dissolved metal concentrations for the samples collected from 
MW03-01 were below the CEQG-fw guidelines with the exception of dissolved fluoride and total 
iron which showed a marginal excedance to their respective guideline.     
 
Quality Assurance/Quality Control 
 
Groundwater monitoring well MW03-01 was sampled twice on August 17, 2007.  Both samples 
were analyzed for the same suite of parameters.  Table 3 presents the Relative Percent Difference 
(RPD) calculated from each duplicated result, per the following:   
 

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

 
The large majority of analytical results have adequate precision, as the RPD values are generally 
less than the target level of 20%.  Exceptions to this include total suspended solids (40% RPD) 
and total phosphorous (35 % RPD) which are slightly above the target level.   
 
4.0  CONCLUSION 
 
The 2007 groundwater monitoring program for the Meadowbank site occurred during August of 
2007.  Property ownership transfer and intense camp activity that occurred in 2007 precluded the 
completion of two sampling rounds and the replacement of defective wells.  Out of the 7 
monitoring wells installed at the site since 2003, one well remained operable in 2007.  The one 
operable well MW03-01 was sampled in duplicate in August 2007.   
 
Groundwater quality from MW03-01 in 2007 met MMER monthly mean criteria for all regulated 
parameters.  Minor exceedances to the freshwater CEQG occurred for dissolved fluoride and total 
iron. Salinity components (TDS, sodium and chloride concentrations) were slightly higher in 
2007 than in 2006, but fell within the range of values measured since 2003.  Dissolved metals and 
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Printed: 11/12/2007 Table 1
Groundwater Quality Results

Meadowbank Project
Agnico-Eagle Mines Ltd.

06-1122-386/3000

(CEQG) (MMER) 9755-2 9755-3 9044-01 9044-02 12393-01 12393-02 12395-01 8581-01 8581-02
07-Sep-03 07-Sep-03 Aug-7-04 Aug-7-04 Aug-8-06 Aug-8-06 Aug-14-06 Aug-17-07 Aug-17-07

FD FD FD FD
FIELD PARAMETERS
Depth of Screen Midpoint (m) 150 150 150 - 150 150 150 150 150
Temperature (oC) 11.7 11.7 8 - 7.7 - 9.9 6.7 -
pH (s.u.) 6.5 - 9.0 6.0-9.5 7.36 7.36 8.03 - 7.93 - 7.58 7.43 -
Conductivity (uS/cm) 1855 1855 2500 - 382 - 538 776 -
Redox (mV) - - 119 - - - - - -
Dissolved Oxygen (mg/L) 5.5 - 9.5 2.0 2.0 2.0 - 8.6 - 4.8 3.8 -
Alkalinity (mg/L as CaCO3) 19 - 22 19 - 22 27 - 33.9 - 48.8 39 -
TDS (mg/L) - - - - 193 - 405 389 -
Clarity minor silt minor silt  clear - clear clear clear
LABORATORY PARAMETERS
Calculated TDS (mg/L) 793 793 1335 - 125 126 292 249 250
pH (s.u.) 6.5 - 9.0 6.0-9.5 7.24 7.3 7.46 - - - 7.36 6.78 6.96
Conductivity (uS/cm) - - 2900 - - - 634 588 583
Total Alkalinity CaCO3 (mg/L) 30 30 27.3 - - - 51 36.7 36.7
Bicarbonate Alkalinity HCO3 (mg/L) 36.6 36.6 33.3 - - - 62.2 44.8 44.8
Carbonate Alkalinity CO3 (mg/L) < 0.5 < 0.5 < 0.5 - - - < 0.5 < 0.5 < 0.5
Hydroxide Alkalinity OH (mg/L) < 0.5 < 0.5 < 0.5 - - - < 0.5 < 0.5 < 0.5
Dissolved Sulphate SO4 (mg/L) 15.6 15.8 15.9 - 42.8 43.1 51.1 46.5 46.3
Hardness CaCO3 (mg/L)* 262 267 380 - 75.9 77.3 150 107 109
Hardness (Total) CaCO3 (mg/L)* 318 388 391 - 82 81.6 148 116 112
Total Suspended Solids - - 13 - - - 4 2 3
Water Type Ca-Cl Ca-Cl Na + K-Na-Cl - Ca-Na-Mg-Cl-SO4-HCO3 Ca-Na-Mg-Cl-SO4 Na-Ca-Mg-Cl Na-Ca-Mg-Cl-SO4 Na-Ca-Mg-Cl-SO4

Total Metals (mg/L)
Aluminum1 Al 0.005 - 0.1 4.16 1.2 0.25 - 0.4 0.48 0.13 0.053 0.059
Antimony             Sb <0.001 <0.001 0.0004 - <0.0002 <0.0002 < 0.001 < 0.001 < 0.001
Arsenic              As 0.005 0.5 <0.001 0.017 0.004 - 0.0005 0.0006 0.002 < 0.001 < 0.001
Barium           Ba 0.18 0.2 0.301 - 0.027 0.028 0.052 0.053 0.052
Beryllium             Be <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 < 0.001 < 0.001
Bismuth            Bi <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 < 0.001 < 0.001
Boron              B 0.59 1.07 2.43 - 0.11 0.11 0.27 0.23 0.23
Cadmium3 Cd 0.00000094-0.000107 # 0.00024 0.00037 <0.00004 - <0.00004 <0.00004 < 0.0002 < 0.0002 < 0.0002
Calcium              Ca 72 87.1 95.4 - 19.1 19.1 33.4 26.1 25.1
Chromium2        Cr 0.001 / 0.0089 0.049 0.32 0.004 - 0.0017 0.0021 < 0.001 < 0.001 < 0.001
Cobalt              Co 0.004 0.016 0.0009 - 0.0005 0.0005 < 0.001 < 0.001 < 0.001
Copper3            Cu 0.002 - 0.004 0.3 0.044 0.071 0.0035 - 0.0022 0.002 < 0.001 0.001 0.001
Iron                 Fe 0.3 6.05 10.7 1.14 - 1.02 1.11 1.1 0.94 0.93
Lead3              Pb 0.001 - 0.007 0.2 0.013 0.03 0.0025 - 0.0015 0.0013 < 0.001 0.001 0.001
Lithium        Li 0.025 0.031 0.04 - 0.0031 0.0032 0.006 < 0.005 < 0.005
Magnesium          Mg 33.2 41.5 37.1 - 8.29 8.2 15.6 12.4 12.1
Manganese             Mn 0.073 0.72 0.415 - 0.309 0.304 0.93 0.77 0.75
Mercury             Hg 0.000004 - - <0.00002 - <0.00002 <0.00002 < 0.00002 < 0.00002 < 0.00002
Molybdenum          Mo 0.073 <0.0005 0.011 0.0083 - 0.013 0.013 0.012 0.0084 0.0084
Nickel3         Ni 0.025 - 0.15 0.5 0.056 0.13 0.0045 - 0.002 0.0022 < 0.001 0.001 0.001
Phosphorus P 0.069 0.075 0.16 - <0.03 <0.03 < 0.15 < 0.15 < 0.15
Potassium             K 7.31 9.1 9.13 - 3.63 3.68 6.1 4.7 4.5
Selenium           Se 0.001 <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 < 0.001 < 0.001
Silicon          SiO2 0.4 4.12 5.07 - 2.31 2.71 2.7 1.4 1.3
Silver             Ag 0.00010 0.0064 0.011 0.00028 - <0.00005 <0.00005 < 0.00025 < 0.00025 < 0.00025
Sodium                Na 22 25 357 - 16 15.9 50.5 39.1 37.5
Strontium           Sr 0.68 0.79 1.56 - 0.119 0.12 0.28 0.24 0.24
Tellurium         Te <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 < 0.001 < 0.001
Thallium           Tl 0.0008 <0.0001 <0.0001 <0.00002 - <0.00002 <0.00002 < 0.0001 < 0.0001 < 0.0001
Thorium            Th <0.0005 0.0038 <0.0001 - 0.0005 0.0006 < 0.0005 < 0.0005 < 0.0005
Tin               Sn <0.001 0.002 0.0009 - <0.0002 <0.0002 < 0.001 < 0.001 < 0.001
Titanium            Ti 0.01 0.22 0.01 - 0.024 0.029 0.006 0.003 0.003
Uranium              U 0.0012 0.0017 0.0003 - 0.0006 0.0006 < 0.0005 < 0.0005 < 0.0005
Vanadium            V <0.001 0.029 0.0004 - 0.0007 0.0008 < 0.001 < 0.001 < 0.001
Zinc               Zn 0.03 0.5 0.063 0.087 0.007 - 0.005 0.005 < 0.005 0.009 0.009
Zirconium      Zr <0.0010 <0.0010 <0.002 - <0.002 <0.002 < 0.01 < 0.01 < 0.01

Dissolved Metals (mg/L)
Aluminum1 Al 0.005 - 0.1 0.051 0.011 0.005 - 0.3 0.3 < 0.005 < 0.005 0.011
Antimony             Sb <0.001 <0.001 0.0002 - <0.0002 <0.0002 < 0.001 < 0.001 < 0.001
Arsenic              As 0.005 0.5 <0.001 0.003 0.0038 - 0.0005 0.0005 0.003 < 0.001 < 0.001
Barium           Ba 0.12 0.13 0.3 - 0.025 0.025 0.051 0.048 0.051
Beryllium             Be <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 < 0.001 < 0.001
Bismuth            Bi <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 < 0.001 < 0.001
Boron              B 0.53 1.03 2.39 - 0.1 0.1 0.27 0.2 0.21
Cadmium3 Cd 0.00000094-0.000107 # 0.00007 0.00012 <0.00004 - <0.00004 <0.00004 < 0.0002 < 0.0002 < 0.0002
Calcium              Ca 65.6 67 94.2 - 17.6 17.9 33.7 24 24.5
Chromium2        Cr 0.001 / 0.0089 <0.001 <0.001 0.0002 - 0.0012 0.0012 < 0.001 < 0.001 < 0.001
Cobalt              Co 0.001 0.001 0.0008 - 0.0004 0.0004 < 0.001 < 0.001 < 0.001
Copper3            Cu 0.002 - 0.004 0.3 0.002 0.002 0.0004 - 0.0016 0.0016 < 0.001 < 0.001 0.001
Iron                 Fe 0.3 <0.05 0.07 0.08 - 0.84 0.85 0.2 < 0.05 < 0.05
Lead3              Pb 0.001 - 0.007 0.2 <0.001 <0.001 <0.0002 - 0.0014 0.0012 < 0.001 < 0.001 < 0.001
Lithium        Li 0.017 0.017 0.033 - 0.0028 0.0027 0.005 < 0.005 < 0.005
Magnesium          Mg 23.4 24.3 35.1 - 7.76 7.92 16.1 11.4 11.6
Manganese             Mn 0.06 0.28 0.381 - 0.286 0.293 0.980 0.700 0.720
Mercury             Hg 0.000004 - - <0.00002 - <0.00002 <0.00002 < 0.00002 < 0.00002 < 0.00002
Molybdenum          Mo 0.073 <0.0005 0.0057 0.0076 - 0.012 0.012 0.013 0.0079 0.0079
Nickel3         Ni 0.025 - 0.15 0.5 0.006 0.005 0.0026 - 0.0019 0.0019 < 0.001 0.001 0.001
Phosphorus P 0.1 0.15 0.04 - <0.03 <0.03 < 0.15 < 0.15 < 0.15
Potassium        K 5.71 5.95 8.56 - 3.27 3.28 6.1 4.3 4.4
Selenium       Se 0.001 <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 < 0.001 < 0.001
Silicon  SiO2 0.32 3.27 3.89 - 1.96 1.98 2.50 1.20 1.20
Silver           Ag 0.0001 <0.0001 <0.0001 <0.00005 - <0.00005 <0.00005 < 0.00025 < 0.00025 < 0.00025
Sodium         Na 20 22 327.0 - 15.0 15.6 52.5 34.2 35.0
Strontium       Sr 0.58 0.59 1.46 - 0.111 0.114 0.29 0.22 0.22
Tellurium      Te <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 < 0.001 < 0.001
Thallium        Tl 0.0008 <0.0001 <0.0001 <0.00002 - <0.00002 <0.00002 < 0.0001 < 0.0001 < 0.0001
Thorium         Th <0.0005 <0.0005 <0.0001 - 0.0004 0.0004 < 0.0005 < 0.0005 < 0.0005
Tin            Sn <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 < 0.001 < 0.001
Titanium Ti <0.001 <0.001 0.0003 - 0.019 0.018 < 0.001 < 0.001 < 0.001
Uranium         U 0.0006 0.0006 0.0003 - 0.0006 0.0006 < 0.0005 < 0.0005 < 0.0005
Vanadium    V <0.001 <0.001 <0.0002 - 0.0006 0.0006 < 0.001 < 0.001 < 0.001
Zinc         Zn 0.03 0.5 0.006 <0.005 0.002 - 0.005 0.005 < 0.005 < 0.005 0.005
Zirconium   Zr <0.0010 <0.0010 <0.002 - <0.002 <0.002 < 0.01 < 0.01 < 0.01

Dissolved Anions (mg/L)
Dissolved Fluoride4 F 0.12 < 0.05 < 0.05 0.12 - 0.16 0.17 0.16 0.18 0.18
Dissolved Chloride Cl 626 621 845 - 34.7 33.7 128 126 126

Nutrients (mg/L)
Total Nitrogen N < 0.2 0.3
Nitrate and Nitrite NO3 + NO2 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 -
Dissolved Nitrate5 NO3 13 - - < 0.05 - < 0.05 < 0.05 < 0.1 < 0.01 0.09
Nitrite NO2 0.060 - - - - 0.003 0.004 0.002 0.002 < 0.002
Ammonia Nitrogen N 0.38 0.37 - - 0.21 0.19 - 0.14 0.15
Total Kjeldahl Nitrogen N 0.7 0.6 0.3 0.5 0.3 0.3 - < 0.2 0.2
Total Phosphorus        P 0.07 0.08 0.05 0.05 0.04 0.04 - 0.01 0.02
Cyanide (mg/L)
Total CN 1.0 - - <0.01 - - - -
Free CN - - <0.1 - - - -

NOTES:
1.  Freshwater Aquatic Life Guideline is pH, calcium and DOC dependent. Exceedances identified apply pH criterion.
2.  Freshwater Aquatic Life Guideline for chromium depends on valence of chromium ion  (Cr(III) = 0.0089 mg/L, Cr(VI) = 0.001 mg/L).
3.  Freshwater Aquatic Life Guideline is hardness dependent. 
4.  Freshwater Aquatic Life Guideline listed for inorganic fluorides.
5.  CEQG stipulates that concentrations that stimulate weed growth should be avoided.
6.  CEQG (2003 update) Freshwater Guidelines and Criteria are based on total metal concentrations.
7.  Maximum authorized monthly mean concentration (based on total concentration) (June 6, 2002).
8. Sample decanted off of 9043-01 due to high TSS and reanalysed for total metals
9. Values in italics indicate detection limit is above standard
# Range is site specific
< = Less than the analytical detection limit
 - = Not analyzed
* Hardness calculated from calcium and magnesium concentrations
** Laboratory measured values
FD = Field Duplicate

Goose Island

UM

QA/QC

Canadian Water Quality 
Guideline (Freshwater 

Aquatic Life)6

Laboratory sample number
Date 

Metal Mine 
Effluent 

Regulation7

Ultramafic Rock

MW03-01
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Printed: 11/12/2007 Table 1
Groundwater Quality Results

Meadowbank Project
Agnico-Eagle Mines Ltd.

06-1122-386/3000

(CEQG) (MMER)

FIELD PARAMETERS
Depth of Screen Midpoint (m)
Temperature (oC)
pH (s.u.) 6.5 - 9.0 6.0-9.5
Conductivity (uS/cm)
Redox (mV)
Dissolved Oxygen (mg/L) 5.5 - 9.5
Alkalinity (mg/L as CaCO3)
TDS (mg/L)
Clarity
LABORATORY PARAMETERS
Calculated TDS (mg/L)
pH (s.u.) 6.5 - 9.0 6.0-9.5
Conductivity (uS/cm)
Total Alkalinity CaCO3 (mg/L)
Bicarbonate Alkalinity HCO3 (mg/L)
Carbonate Alkalinity CO3 (mg/L)
Hydroxide Alkalinity OH (mg/L)
Dissolved Sulphate SO4 (mg/L)
Hardness CaCO3 (mg/L)*
Hardness (Total) CaCO3 (mg/L)*
Total Suspended Solids
Water Type

Total Metals (mg/L)
Aluminum1 Al 0.005 - 0.1
Antimony             Sb
Arsenic              As 0.005 0.5
Barium           Ba
Beryllium             Be
Bismuth            Bi
Boron              B
Cadmium3 Cd 0.00000094-0.000107 #

Calcium              Ca
Chromium2        Cr 0.001 / 0.0089
Cobalt              Co
Copper3            Cu 0.002 - 0.004 0.3
Iron                 Fe 0.3
Lead3              Pb 0.001 - 0.007 0.2
Lithium        Li
Magnesium          Mg
Manganese             Mn
Mercury             Hg 0.000004
Molybdenum          Mo 0.073
Nickel3         Ni 0.025 - 0.15 0.5
Phosphorus P
Potassium             K
Selenium           Se 0.001
Silicon          SiO2
Silver             Ag 0.00010
Sodium                Na
Strontium           Sr
Tellurium         Te
Thallium           Tl 0.0008
Thorium            Th
Tin               Sn
Titanium            Ti
Uranium              U
Vanadium            V
Zinc               Zn 0.03 0.5
Zirconium      Zr

Dissolved Metals (mg/L)
Aluminum1 Al 0.005 - 0.1
Antimony             Sb
Arsenic              As 0.005 0.5
Barium           Ba
Beryllium             Be
Bismuth            Bi
Boron              B
Cadmium3 Cd 0.00000094-0.000107 #

Calcium              Ca
Chromium2        Cr 0.001 / 0.0089
Cobalt              Co
Copper3            Cu 0.002 - 0.004 0.3
Iron                 Fe 0.3
Lead3              Pb 0.001 - 0.007 0.2
Lithium        Li
Magnesium          Mg
Manganese             Mn
Mercury             Hg 0.000004
Molybdenum          Mo 0.073
Nickel3         Ni 0.025 - 0.15 0.5
Phosphorus P
Potassium        K
Selenium       Se 0.001
Silicon  SiO2
Silver           Ag 0.0001
Sodium         Na
Strontium       Sr
Tellurium      Te
Thallium        Tl 0.0008
Thorium         Th
Tin            Sn
Titanium Ti
Uranium         U
Vanadium    V
Zinc         Zn 0.03 0.5
Zirconium   Zr

Dissolved Anions (mg/L)
Dissolved Fluoride4 F 0.12
Dissolved Chloride Cl

Nutrients (mg/L)
Total Nitrogen N
Nitrate and Nitrite NO3 + NO2
Dissolved Nitrate5 NO3 13
Nitrite NO2 0.060
Ammonia Nitrogen N
Total Kjeldahl Nitrogen N
Total Phosphorus        P
Cyanide (mg/L)
Total CN 1.0
Free CN

QA/QC

Canadian Water Quality 
Guideline (Freshwater 

Aquatic Life)6

Laboratory sample number
Date 

Metal Mine 
Effluent 

Regulation7

9756-03 9043-01 9043-01 9043-02 12567-01 12567-02
28-Sep-03 Jul 31-04 Jul 31-04 Jul 31-04 24-Aug-06 24-Aug-06

Decant 8 FD FD

143 143 143 143 173 173
3.5 12 - - 12.4 -
7.68 7.19 - - 7.59 -
660 1104 - - 1306 -
8.2 32 - - - -
0.8 7.0 - - 1.2 -

96 - 100 51 - - 46.3 -
- - - - 650 -

clear silty clear silty clear clear

387 499 - 588 678
7.04 7.25 - 7.34 7.33 7.29

- 1270 - 1280 1210 1200
103 41.6 - 42.9 49.9 49.9
125 50.8 - 52.4 60.9 60.9

< 0.5 < 0.5 - < 0.5 < 0.5 < 0.5
< 0.5 < 0.5 - < 0.5 < 0.5 < 0.5
263 38.4 - 38.2 65.1 56
290 308 - - 345 347
316 313 292 - 326 316

- 96 - 90 16 28
Ca-Mg-SO4-HCO3 Na + K-Na-Ca-Mg-Cl Na + K-Na-Ca-Mg-Cl - Ca-Na-Cl Ca-Na-Cl

1.07 2.31 0.37 - 0.16 0.13
<0.001 0.0003 0.0002 - <0.001 <0.001
0.002 0.0038 0.002 - 0.003 0.003
0.028 0.096 0.076 - 0.024 0.024

<0.001 < 0.0002 < 0.0002 - <0.001 <0.001
<0.001 < 0.0002 < 0.0002 - <0.001 <0.001

0.06 0.97 0.87 - 0.36 0.31
<0.0002 0.00018 0.0001 - <0.0002 <0.0002

68.3 74.7 72.5 - 89.3 86.1
0.003 0.008 0.0012 - <0.001 <0.001
0.004 0.0072 0.0045 - 0.002 0.002
0.004 0.007 0.002 - 0.001 0.005
2.96 4.72 0.68 - 0.57 0.57

0.002 0.0035 0.0005 - <0.001 <0.001
0.021 0.021 0.017 - 0.029 0.028
35.2 30.7 27 - 25 24.5
1.04 0.517 0.417 - 0.41 0.43

<0.00002 < 0.00002 < 0.00002 - <0.00002 <0.00002
0.022 0.015 0.013 - 0.0087 0.009
0.008 0.017 0.011 - 0.007 0.01
0.19 0.34 0.09 - 1.2 1.2
5.94 7.8 6.9 - 6.7 6.5

<0.001 < 0.0002 < 0.0002 - <0.001 <0.001
10.7 13.8 7.57 - 4.7 4.6

<0.0001 0.00067 0.00016 - <0.00025 <0.00025
6.81 91.9 84.9 - 59 55.9
0.26 0.759 0.691 - 0.75 0.72

<0.001 < 0.0002 < 0.0002 - <0.001 <0.001
<0.0001 0.00006 < 0.00002 - <0.0001 <0.0001
0.0007 < 0.0001 < 0.0001 - <0.0005 <0.0005
<0.001 0.0003 < 0.0002 - <0.001 <0.001
0.063 0.158 0.02 - 0.005 0.005
0.0084 0.002 0.0013 - 0.0018 0.0018
0.002 0.0039 0.0006 - 0.002 0.002
0.014 0.042 0.015 - <0.005 <0.005

<0.0010 < 0.002 < 0.002 - <0.01 <0.01

0.47 0.019 - - <0.005 <0.005
<0.001 0.0003 - - <0.001 <0.001
0.002 0.002 - - 0.002 0.002
0.023 0.086 - - 0.018 0.019

<0.001 < 0.0002 - - <0.001 <0.001
<0.001 < 0.0002 - - <0.001 <0.001

0.06 0.94 - - 0.37 0.44
<0.0002 0.00016 - - <0.0002 <0.0002

63.1 73.5 - - 87.1 85.3
0.001 0.0004 - - <0.001 <0.001
0.004 0.0060 - - <0.001 <0.001
0.004 0.0014 - - 0.001 <0.001
1.91 0.05 - - <0.05 <0.05

0.001 < 0.0002 - - <0.001 <0.001
0.019 0.016 - - 0.028 0.025
32.1 30.2 - - 24.0 23.6
0.96 0.492 - - 0.006 0.003

<0.00002 < 0.02 - - <0.00002 <0.00002
0.018 0.014 - - 0.0081 0.0069
0.007 0.012 - - 0.005 0.004
0.16 < 0.03 - - 0.9 0.8
5.36 7.43 - - 6.6 5.8

<0.001 < 0.0002 - - <0.001 <0.001
7.98 5.88 - - 4.1 3.8

<0.0001 < 0.00005 - - <0.00025 <0.00025
6.29 89.5 - - 58.2 55.9
0.24 0.736 - - 0.72 0.76

<0.001 < 0.0002 - - <0.001 <0.001
<0.0001 < 0.00002 - - <0.0001 <0.0001
<0.0005 < 0.0001 - - <0.0005 <0.0005
<0.001 < 0.0002 - - <0.001 <0.001
0.024 0.0008 - - <0.001 <0.001
0.0077 0.0013 - - 0.0016 0.0014
<0.001 < 0.0002 - - 0.001 0.001
0.012 0.029 - - <0.005 <0.005

<0.0010 < 0.002 - - <0.01 <0.01

0.35 0.6 - 0.57 0.55 0.63
5.4 251 - 259 304 331

< 0.05 < 0.05 - < 0.05 - -
< 0.05 < 0.05 - < 0.05 < 0.25 < 0.25
0.005 0.006 - 0.007 0.005 0.004
0.19 0.07 - 0.05 - -

- 0.4 - - 0.6 0.6
0.10 0.23 - 0.25 - -

- <0.01 - - - -
- <0.1 - - - -

NOTES:
1.  Freshwater Aquatic Life Guideline is pH, calcium and DOC dependent. Exceedances identified apply pH criterion.
2.  Freshwater Aquatic Life Guideline for chromium depends on valence of chromium ion  (Cr(III) = 0.0089 mg/L, Cr(VI) = 0.001 mg/L).
3.  Freshwater Aquatic Life Guideline is hardness dependent. 
4.  Freshwater Aquatic Life Guideline listed for inorganic fluorides.
5.  CEQG stipulates that concentrations that stimulate weed growth should be avoided.
6.  CEQG (2003 update) Freshwater Guidelines and Criteria are based on total metal concentrations.
7.  Maximum authorized monthly mean concentration (based on total concentration) (June 6, 2002).
8. Sample decanted off of 9043-01 due to high TSS and reanalysed for total metals
9. Values in italics indicate detection limit is above standard
# Range is site specific
< = less than the analytical detection limit.
 - = not analyzed.
* Hardness calculated from calcium and magnesium concentrations
** Laboratory measured values.
FD= Field Duplicate

MW03-02 MW06-06

Goose Island

IF

Iron Formation Rock
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Printed: 11/12/2007 Table 1
Groundwater Quality Results

Meadowbank Project
Agnico-Eagle Mines Ltd.

06-1122-386/3000

(CEQG) (MMER)

FIELD PARAMETERS
Depth of Screen Midpoint (m)
Temperature (oC)
pH (s.u.) 6.5 - 9.0 6.0-9.5
Conductivity (uS/cm)
Redox (mV)
Dissolved Oxygen (mg/L) 5.5 - 9.5
Alkalinity (mg/L as CaCO3)
TDS (mg/L)
Clarity
LABORATORY PARAMETERS
Calculated TDS (mg/L)
pH (s.u.) 6.5 - 9.0 6.0-9.5
Conductivity (uS/cm)
Total Alkalinity CaCO3 (mg/L)
Bicarbonate Alkalinity HCO3 (mg/L)
Carbonate Alkalinity CO3 (mg/L)
Hydroxide Alkalinity OH (mg/L)
Dissolved Sulphate SO4 (mg/L)
Hardness CaCO3 (mg/L)*
Hardness (Total) CaCO3 (mg/L)*
Total Suspended Solids
Water Type

Total Metals (mg/L)
Aluminum1 Al 0.005 - 0.1
Antimony             Sb
Arsenic              As 0.005 0.5
Barium           Ba
Beryllium             Be
Bismuth            Bi
Boron              B
Cadmium3 Cd 0.00000094-0.000107 #

Calcium              Ca
Chromium2        Cr 0.001 / 0.0089
Cobalt              Co
Copper3            Cu 0.002 - 0.004 0.3
Iron                 Fe 0.3
Lead3              Pb 0.001 - 0.007 0.2
Lithium        Li
Magnesium          Mg
Manganese             Mn
Mercury             Hg 0.000004
Molybdenum          Mo 0.073
Nickel3         Ni 0.025 - 0.15 0.5
Phosphorus P
Potassium             K
Selenium           Se 0.001
Silicon          SiO2
Silver             Ag 0.00010
Sodium                Na
Strontium           Sr
Tellurium         Te
Thallium           Tl 0.0008
Thorium            Th
Tin               Sn
Titanium            Ti
Uranium              U
Vanadium            V
Zinc               Zn 0.03 0.5
Zirconium      Zr

Dissolved Metals (mg/L)
Aluminum1 Al 0.005 - 0.1
Antimony             Sb
Arsenic              As 0.005 0.5
Barium           Ba
Beryllium             Be
Bismuth            Bi
Boron              B
Cadmium3 Cd 0.00000094-0.000107 #

Calcium              Ca
Chromium2        Cr 0.001 / 0.0089
Cobalt              Co
Copper3            Cu 0.002 - 0.004 0.3
Iron                 Fe 0.3
Lead3              Pb 0.001 - 0.007 0.2
Lithium        Li
Magnesium          Mg
Manganese             Mn
Mercury             Hg 0.000004
Molybdenum          Mo 0.073
Nickel3         Ni 0.025 - 0.15 0.5
Phosphorus P
Potassium        K
Selenium       Se 0.001
Silicon  SiO2
Silver           Ag 0.0001
Sodium         Na
Strontium       Sr
Tellurium      Te
Thallium        Tl 0.0008
Thorium         Th
Tin            Sn
Titanium Ti
Uranium         U
Vanadium    V
Zinc         Zn 0.03 0.5
Zirconium   Zr

Dissolved Anions (mg/L)
Dissolved Fluoride4 F 0.12
Dissolved Chloride Cl

Nutrients (mg/L)
Total Nitrogen N
Nitrate and Nitrite NO3 + NO2
Dissolved Nitrate5 NO3 13
Nitrite NO2 0.060
Ammonia Nitrogen N
Total Kjeldahl Nitrogen N
Total Phosphorus        P
Cyanide (mg/L)
Total CN 1.0
Free CN

QA/QC

Canadian Water Quality 
Guideline (Freshwater 

Aquatic Life)6

Laboratory sample number
Date 

Metal Mine 
Effluent 

Regulation7 IV
MW03-04

9756-02 9045-01 9045-02 9756-01 12568-01 12568-02
25-Sep-03 Aug-9-04 Aug-9-04 18-Sep-03 30-Aug-06 30-Aug-06

FD FD

111 111 111 169 205 205
2.2 10.3 - 3.3 5 5

8.63 7.77 - 7.67 8 8
350 627 - 370 - 450 440 440
79.9 3 - - - -
1.0 1.5 - - 8.0 8.0
87 102 - - 84 84
- - - - 220 220

clear clear - cloudy clear clear

254 239 154 172** 162**
7.83 7.96 - - 7.54 7.57

- 640 - 281 285
93.8 133 - - 89 89
114 162 - - 108 108

< 0.5 < 0.5 - - < 0.5 < 0.5
< 0.5 < 0.5 - - < 0.5 < 0.5
26.6 6.2 - 63.8 4 3.76
136 210 - 53 106 107
144 216 - - 124 128

- 1 - - 11 11
Mg-Ca-Na + K-HCO3-Cl Ca-Mg-Na + K-Na-Cl-HCO3 - Na + K-Na-SO4-HCO3 Ca-Mg-HCO3-Cl Ca-Mg-HCO3-Cl

0.018 0.12 - - 1.08 1.06
0.002 0.0002 - - < 0.001 < 0.001
0.004 0.015 - - 0.001 0.002
0.02 0.05 - - 0.11 0.11

<0.001 < 0.0002 - - < 0.001 < 0.001
<0.001 < 0.0002 - - < 0.001 < 0.001
0.09 0.19 - - < 0.05 < 0.05

<0.0002 0.00006 - - < 0.0002 < 0.0002
28 47.7 - - 34.9 36.4

<0.001 0.001 - - 0.006 0.005
<0.001 0.0004 - - 0.001 0.001
<0.001 0.0014 - - 0.011 0.011
<0.05 0.46 - - 1.5 1.58
0.001 0.0006 - - 0.001 0.001
0.007 0.0092 - - 0.004 0.004

18 23.5 - - 8.81 9.04
0.11 0.131 - - 0.073 0.074

<0.00002 < 0.00002 - - < 0.00002 < 0.00002
0.056 0.093 - - 0.005 0.0048
0.003 0.0024 - - 0.005 0.005
0.07 0.08 - - 0.4 0.4
3.51 2.65 - - 2.7 2.8

<0.001 < 0.0002 - - < 0.001 < 0.001
3.78 5.96 - - 5 5

<0.0001 0.0001 - - 0.0009 0.0009
17.6 33.6 - - 8.85 9.12
0.26 0.581 - - 0.23 0.24

<0.001 < 0.0002 - - < 0.001 < 0.001
<0.0001 < 0.00002 - - < 0.0001 < 0.0001
<0.0005 < 0.0001 - - < 0.0005 < 0.0005
<0.001 < 0.0002 - - < 0.001 < 0.001
<0.001 0.0045 - - 0.032 0.031
0.012 0.0088 - - 0.0095 0.0097

<0.001 0.0002 - - 0.002 0.002
<0.005 0.006 - - 0.006 0.006

<0.0010 < 0.002 - - < 0.01 < 0.01

0.018 0.006 - 0.72 0.04 0.042
0.002 < 0.0002 - 0.001 < 0.001 < 0.001
0.004 0.013 - 0.007 < 0.001 0.0010
0.018 0.048 - 0.03 0.086 0.086

<0.001 < 0.0002 - <0.001 < 0.001 < 0.001
<0.001 < 0.0002 - <0.001 < 0.001 < 0.001
0.08 0.17 - <0.05 < 0.05 < 0.05

<0.0002 0.00004 - <0.0002 < 0.0002 < 0.0002
26.3 47.1 - 15 31 31.5

<0.001 0.0003 - <0.001 < 0.001 < 0.001
<0.001 0.0003 - 0.003 < 0.001 < 0.001
<0.001 0.0002 - 0.006 0.005 0.008
<0.05 < 0.01 - 0.55 < 0.05 0.05
<0.001 < 0.0002 - 0.006 < 0.001 < 0.001
0.007 0.0081 - 0.015 0.002 0.002
17.1 22.4 - 3.81 6.83 6.92
0.1 0.130 - 0.049 0.032 0.032

<0.00002 < 0.02 - <0.00002 < 0.00002 < 0.00002
0.052 0.09 - 0.024 0.004 0.0042
0.003 0.0018 - 0.003 0.002 0.002
0.07 < 0.03 - 5.58 0.3 0.3
3.33 2.64 - 5.44 2.3 2.3

<0.001 < 0.0002 - <0.001 < 0.001 < 0.001
3.62 5.70 - 10.2 2.70 2.70

<0.0001 < 0.00005 - <0.0001 < 0.00025 < 0.00025
16.5 32.0 - 52.9 7.7 7.8
0.24 0.556 - 0.14 0.2 0.2

<0.001 < 0.0002 - <0.001 < 0.001 < 0.001
<0.0001 < 0.00002 - <0.0001 < 0.0001 < 0.0001
<0.0005 < 0.0001 - <0.0005 < 0.0005 < 0.0005
<0.001 < 0.0002 - <0.001 < 0.001 < 0.001
<0.001 0.0003 - 0.003 < 0.001 < 0.001
0.012 0.0087 - 0.013 0.008 0.008

<0.001 < 0.0002 - <0.001 < 0.001 < 0.001
<0.005 0.004 - 0.022 < 0.005 < 0.005

<0.0010 < 0.002 - <0.0010 < 0.01 < 0.01

0.46 0.38 - 0.34 0.2 0.11
50.4 121 - 13.4 33.3 33.5

0.15 < 0.05 < 0.01 < 0.05 - -
0.15 < 0.05 - < 0.05 0.12 0.12
0.003 < 0.002 - 0.004 0.003 0.003
0.08 - - - - -

- 0.2 0.2 - - -
0.07 0.05 0.10 - - -

- <0.01 <0.01 - - -
- <0.1 <0.1 - - -

NOTES:
1.  Freshwater Aquatic Life Guideline is pH, calcium and DOC dependent. Exceedances identified apply pH criterion.
2.  Freshwater Aquatic Life Guideline for chromium depends on valence of chromium ion  (Cr(III) = 0.0089 mg/L, Cr(VI) = 0.001 mg/L).
3.  Freshwater Aquatic Life Guideline is hardness dependent. 
4.  Freshwater Aquatic Life Guideline listed for inorganic fluorides.
5.  CEQG stipulates that concentrations that stimulate weed growth should be avoided.
6.  CEQG (2003 update) Freshwater Guidelines and Criteria are based on total metal concentrations.
7.  Maximum authorized monthly mean concentration (based on total concentration) (June 6, 2002).
8. Sample decanted off of 9043-01 due to high TSS and reanalysed for total metals
9. Values in italics indicate detection limit is above standard
# Range is site specific
< = less than the analytical detection limit.
 - = not analyzed.
* Hardness calculated from calcium and magnesium concentrations
** Laboratory measured values.
FD= Field Duplicate

QTZ / IV
MW06-07MW03-03

Intermediate Volcanic Rock Intermediate Volcanic 

Second Portage Arm (tailings disposal area)

IV

North Portage
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Printed: 11/12/2007 Table 3
QA/QC of Groundwater Quality Results

Meadowbank Project
Agnico-Eagle Mines Ltd.

06-1122-386

8581-01 8581-02
Aug-17-07 Aug-17-07

FD
LABORATORY PARAMETERS
Calculated TDS (mg/L) 299 338 12.2 -
pH (s.u.) 6.78 6.96 2.6 -
Conductivity (uS/cm) 588 583 0.9 -
Total Alkalinity CaCO3 (mg/L) 36.7 36.7 0 1
Bicarbonate Alkalinity HCO3 (mg/L) 44.8 44.8 0 0.5
Carbonate Alkalinity CO3 (mg/L) < 0.5 < 0.5 - 0.5
Hydroxide Alkalinity OH (mg/L) < 0.5 < 0.5 - 0.5
Dissolved Sulphate SO4 (mg/L) 46.5 46.3 0.4 0.5
Hardness CaCO3 (mg/L) 107 109 1.9 1
Hardness (Total) CaCO3 (mg/L) 116 112 3.5 1
Total Suspended Solids 2 3 40.0 1

Total Metals (mg/L)
Aluminum1 Al 0.053 0.059 10.7 0.005
Antimony             Sb < 0.001 < 0.001 - 0.001
Arsenic              As < 0.001 < 0.001 - 0.001
Barium           Ba 0.053 0.052 1.9 0.001
Beryllium             Be < 0.001 < 0.001 - 0.001
Bismuth            Bi < 0.001 < 0.001 - 0.001
Boron              B 0.23 0.23 0 0.05
Cadmium3 Cd < 0.0002 < 0.0002 - 0.0002
Calcium              Ca 26.1 25.1 3.9 0.05
Chromium2        Cr < 0.001 < 0.001 - 0.001
Cobalt              Co < 0.001 < 0.001 - 0.001
Copper3            Cu 0.001 0.001 0 0.001
Iron                 Fe 0.94 0.93 1.1 0.05
Lead3              Pb 0.001 0.001 0 0.001
Lithium        Li < 0.005 < 0.005 - 0.001
Magnesium          Mg 12.4 12.1 2.4 0.05
Manganese             Mn 0.77 0.75 2.6 0.001
Mercury             Hg < 0.02 < 0.02 - 0.00002
Molybdenum          Mo 0.0084 0.0084 0 0.0005
Nickel3         Ni 0.001 0.001 0 0.001
Phosphorus P < 0.15 < 0.15 - 0.01
Potassium             K 4.7 4.5 4.3 0.01
Selenium           Se < 0.001 < 0.001 - 0.001
Silicon          SiO2 1.4 1.3 7.4 0.05
Silver             Ag < 0.00025 < 0.00025 - 0.00010
Sodium                Na 39.1 37.5 4.2 0.05
Strontium           Sr 0.24 0.24 0 0.001
Tellurium         Te < 0.001 < 0.001 - 0.001
Thallium           Tl < 0.0001 < 0.0001 - 0.0001
Thorium            Th < 0.0005 < 0.0005 - 0.0005
Tin               Sn < 0.001 < 0.001 - 0.001
Titanium            Ti 0.003 0.003 0 0.001
Uranium              U < 0.0005 < 0.0005 - 0.0005
Vanadium            V < 0.001 < 0.001 - 0.001
Zinc               Zn 0.009 0.009 0 0.005
Zirconium      Zr < 0.01 < 0.01 - 0.001

Dissolved Metals (mg/L)
Aluminum1 Al < 0.005 0.011 - 0.005
Antimony             Sb < 0.001 < 0.001 - 0.001
Arsenic              As < 0.001 < 0.001 - 0.0010
Barium           Ba 0.048 0.051 6.1 0.001
Beryllium             Be < 0.001 < 0.001 - 0.001
Bismuth            Bi < 0.001 < 0.001 - 0.001
Boron              B 0.2 0.21 4.9 0.05
Cadmium3 Cd < 0.0002 < 0.0002 - 0.0002
Calcium              Ca 24 24.5 2.1 0.05
Chromium2        Cr < 0.001 < 0.001 - 0.001
Cobalt              Co < 0.001 < 0.001 - 0.0010
Copper3            Cu < 0.001 0.001 - 0.001
Iron                 Fe < 0.05 < 0.05 - 0.05
Lead3              Pb < 0.001 < 0.001 - 0.001
Lithium        Li < 0.005 < 0.005 - 0.001
Magnesium          Mg 11.4 11.6 1.7 0.05
Manganese             Mn 0.700 0.720 2.8 0.001
Mercury             Hg < 0.02 < 0.02 - 0.00002
Molybdenum          Mo 0.008 0.008 0 0.001
Nickel3         Ni 0.001 0.001 0 0.001
Phosphorus P < 0.15 < 0.15 - 0.01
Potassium        K 4.3 4.4 2.3 0.01
Selenium       Se < 0.001 < 0.001 - 0.001
Silicon  SiO2 1.20 1.20 0 0.05
Silver           Ag < 0.00025 < 0.00025 - 0.0001
Sodium         Na 34.2 35.0 2.3 0.1
Strontium       Sr 0.22 0.22 0 0.001
Tellurium      Te < 0.001 < 0.001 - 0.001
Thallium        Tl < 0.0001 < 0.0001 - 0.0001
Thorium         Th < 0.0005 < 0.0005 - 0.0005
Tin            Sn < 0.001 < 0.001 - 0.001
Titanium Ti < 0.001 < 0.001 - 0.001
Uranium         U < 0.0005 < 0.0005 - 0.0005
Vanadium    V < 0.001 < 0.001 - 0.001
Zinc         Zn < 0.005 0.005 - 0.005
Zirconium   Zr < 0.01 < 0.01 - 0.001

Dissolved Anions (mg/L)
Dissolved Fluoride F 0.18 0.18 0 0.05
Dissolved Chloride Cl 126 126 0 0.2

Nutrients (mg/L)
Total Nitrogen N < 0.2 0.3 - 0.20
Nitrate and Nitrite NO3 + NO2 - - - 0.01 / 0.05
Dissolved Nitrate5 NO3 < 0.01 0.09 - 0.05
Nitrite NO2 0.002 < 0.002 - 0.00
Ammonia Nitrogen N 0.14 0.15 6.9 0.01
Total Kjeldahl Nitrogen N < 0.2 0.2 - 0.20
Total Phosphorus        P 0.01 0.02 35.3 0.02

NOTES:
< = Less than the analytical detection limit
 - = Not analyzed.
* RPD considered acceptable since one or more results are less than five times the method detection limit
** Laboratory measured values
FD = Field Duplicate

Laboratory sample number
Date 

QA/QC

Goose Island

MW03-01 RPD (%)
UM

Method Detection 
Limit

N:\Active\2006\MINING\06-1122-386 Meadowbank Water License\Reports\2007 gwt quality\
2004-2007GWresults_final.xls
T3 GW Quality_QAQC Golder Associates Page 1 of 1
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