
Golder Associates Ltd. 
 
500 - 4260 Still Creek Drive 
Burnaby, British Columbia  V5C 6C6 
Telephone  604-296-4200 
Fax  604-298-5253 
 

OFFICES ACROSS NORTH AMERICA, SOUTH AMERICA, EUROPE, AFRICA, ASIA AND AUSTRALIA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 Doc No. 317 Rev. 1 
August 16, 2007 06-1122-186 

Meadowbank Mining Corporation  
Suite 950, One Bentall Centre 
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Vancouver, BC 
V7X 1M4 

Attention:  Ms. Louise Grondin 

RE: MEADOWBANK GOLD PROJECT -  
2006 BASELINE GROUND WATER QUALITY 

Dear Ms. Grondin: 

1.0 INTRODUCTION 

The following technical memorandum provides an assessment of the quality of 
groundwater sampled from monitoring wells at the Meadowbank Gold Project  
(the Project) in 2006, and a comparison to data from previous years.  Since 2003, seven 
groundwater monitoring wells have been installed at the Project, to evaluate the baseline 
groundwater quality in the Project area, at the Goose Island and Portage pits, and 
underneath the Tailings Storage Facility (TSF) 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.  The Nunavut Impact Review Board (NIRB) 
requested follow-up groundwater quality monitoring to support water quality predictions 
completed in 2005 (Golder, 2005). 

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 over a 
talik  in the basin of the  North  arm of  Second  Portage  Lake.  Groundwater  monitoring  
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data was used to predict the quality of water accumulating in the pits during operation, 
and to evaluate baseline groundwater quality underneath the TSF 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 and 2004b). 

In 2006, three additional wells (MW06-05, MW06-06, and MW06-07) were installed to 
replace the damaged wells.  Table 2-1 (below) summarizes the installation information 
for the first four wells and the three additional new wells. 

Table 2-1:   Meadowbank Groundwater Monitoring Well Installation Information 

Well ID Lithology 

Approximate 
Length 
of Well 

(m) 

Well Angle 
(degrees) 

Depth of 
Screen Zone 
Along Well 

(m) 

True Vertical 
Depth of Screen 

Zone 
(m) 

Installation 
Year Operable? 

MW03-01 UM 200 -50 185 – 200 142 – 154 2003 Yes 

MW03-02 IF 180 -54 165 – 180 134 – 146 2003 No 

MW03-03 IV 150 -49 135 – 150 102 – 113 2003 No 

MW03-04 IV 200 -61 185 – 200 161 – 174 2003 No 

MW06-05 IV 180 -55 165 – 180 135.2 – 147.4 2006 No 

MW06-06 IF 180 -54 165 – 180 133.5 – 145.6 2006 Yes 

MW06-07 QTZ/IV 212 -60 197 – 212 170.6 – 183.6 2006 Yes 

Each of the three operable groundwater monitoring wells (MW03-01, MW06-06, and 
MW06-07) were sampled in 2006.  During purging of well MW06-05, an obstruction 
developed in the well which prevented taking a water sample from the well.   
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2.1 Drilling Method and Well Installations 

Boreholes for the replacement wells were drilled in the same manner as the original four 
wells.  Drilling was completed via the standard HQ diamond coring technique, using 
water from Third Portage Lake for MW06-05 and MW06-06, and from Second Portage 
Lake for MW06-07.  Drilling water was heated and circulated to prevent freezing.  The 
core from each borehole was recovered and rock geology was logged to confirm the 
targeted lithology of the screened interval for each monitor well.   

The configuration of the replacement wells (location, depth, orientation and position of 
screened interval) is similar to that of the old wells to facilitate comparison of 
groundwater quality data between monitoring years.  The well construction materials 
utilized were also similar to those used previously.  Given the fragility of the PVC well 
constructions in the permafrost environment of Meadowbank, consideration was given to 
utilizing more robust construction materials such as stainless steel, which is considerably 
heavier and more expensive than PVC.  Nevertheless, PVC was selected as the material 
of choice for the following reasons:  

• Short life span of the wells.  Wells installed within the footprint of the pits will be 
destroyed shortly after operation is initiated.  Should the project go ahead, the wells 
would be replaced with more permanent and robust structures which would be located 
outside the outline of the first years of pit operation. 

• Economics and relative ease of installation.  The use of lighter PVC equipment 
allowed for conventional means of transportation of the material to site and well 
installation using standard equipment available at the site. 

The wells were constructed of 42 mm outer diameter Schedule 80 PVC riser pipe 
installed in the open boreholes.  At the bottom of each well, a 15-m section of  
Schedule 80, No. 10, slotted PVC was installed.  Self-regulating heater cables were 
attached to the outside of each well, along the portion of the well that penetrated through 
the permafrost.  Heater cables were connected to copper wires and to a power source 
(diesel generators) that was energized to thaw the groundwater inside the well prior to 
removing water for well development and sampling. 

The well screens were surrounded by 20 m to 27 m long sand pack and a 15 m to 20 m 
layer of bentonite grout was placed above the top of each sand pack.  The annulus 
between the PVC and the borehole walls above the grout seal was left open.  Figures A-1 
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to A-3 in Appendix I provide the installation details for each of the wells installed in 
2006. 

2.2 Well Development and Sampling 

Three groundwater samples were collected in 2006, from monitoring wells MW03-01, 
MW06-06, and MW06-07.  Prior to sampling, the permafrost around each of these wells 
was thawed by energizing the heater cables attached to the wells.  New wells installed in 
2006 were developed first, to remove fluids from the vicinity of the wells that were 
introduced during drilling.  All of the wells were then purged, to remove standing water 
inside the wells and provide fresh groundwater for sampling.  Development and purging 
was conducted using compressed air through flexible 5/8” OD 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 readings).  Field parameter readings and descriptions of water 
clarity and colour observed during well purging are included in Appendix II.   

Groundwater was sampled immediately after the wells were purged using a Solinst® 
stainless steel Double Valve Pump (DVP) and ¼” Low Density Polyethylene (LDPE) 
tubing.  Nitrogen gas was used to evacuate water that entered the sampler unit, to 
minimize alteration of groundwater chemistry.  Water samples were collected using 
guideline procedures provided 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.  A new filter was used for 
each groundwater sample. 

2.3 Analyses 

2.3.1 Field Parameters 

Measurements of groundwater temperature, pH, electrical conductivity, total dissolved 
solids (TDS), and dissolved oxygen were obtained in the field during development and 
sampling.  In addition, alkalinity was measured during sampling.  Groundwater sampling 
data sheets are included in Appendix II. 
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2.3.2 Laboratory Parameters 

All groundwater samples were stored in coolers with ice packs and 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.  Copies of the 
COC forms are included in Appendix III. 

2.4 Comparative Guidelines 

Metal concentrations in groundwater were compared to the Metal Mining Effluent 
Regulations (MMER; DFO, 2002) since 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.  For consistency with the previous report, 
groundwater quality was also compared to the Canadian Council of Ministers of the 
Environment’s (CCME) Canadian Environmental Quality Guidelines (CEQG, updated 
2003) for the protection of freshwater aquatic life.  This 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. 

2.5 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 three 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); 
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• 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. 

Field duplicate (FD) samples were collected for each groundwater sample.  The relative 
percent difference (RPD) was calculated for each 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 Well Conditions 

The following provides a summary of the physical conditions observed at the 
groundwater monitoring wells in 2006.  Wells MW03-02, MW03-03, and  
MW03-04 were not monitored in 2006.   

3.1.1 UM 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 working condition. 
This well was sampled twice in 2006.  Approximately 3 well volumes (defined as the 
volume of water in the piezometer relative to the regional groundwater table) were 
purged from this well over 4 days prior to the first sampling event.  An additional 4 well 
volumes were purged over 3 days prior to the second sampling event.  The sample intake 
point was positioned above the screened interval (of 185 m to 200 m depth), at a depth of 
165 m. 

3.1.2 IV Well MW06-05 

This well was installed in Intermediate Volcanic (IV) rock. Groundwater purged from 
this well was very silty.  Approximately 53 well volumes were purged from this well over 
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2 days in an attempt to clarify the groundwater.  During development, a fissure is 
believed to have developed in the PVC pipe and the well became obstructed at 
approximately 58 m depth after development.  This well was not sampled, since the 
sampling equipment could not be lowered past the obstruction.   

3.1.3 IF Well MW06-06 

This well was installed in Iron Formation (IF) rock.  Contrary to instruction by Golder 
personnel, a small amount of calcium chloride was introduced into MW06-06 during a 
drill repair.  Consequently, this well was extensively developed prior to sampling in an 
effort to remove the calcium chloride.  Samples of the purge water were obtained during 
this process to document the progression of water quality.  Approximately 24 well 
volumes were removed from this well over 3 days, prior to sampling.  The sample intake 
point was positioned above the screened interval (165 m to 180 m depth), at a depth of 
160 m.  

3.1.4 Tailings Storage Facility Well MW06-07 

This well was installed in layered Intermediate Volcanic (IV) and quartzite (QTZ) rock. 
Approximately 65 well volumes were purged from this well over 3 days to clarify the 
silty groundwater initially recovered (groundwater eventually did clarify).  The sample 
intake point was positioned above the screened interval (198 m to 212 m depth), at a 
depth of 110 m. 

3.2 Water Quality 

All of the groundwater quality results obtained in 2003, 2004, and 2006 are presented in 
Table 3-1.  Since no specific criteria exist for groundwater quality, results are compared 
with the CEQG for freshwater aquatic life and MMER guidelines for discussion purposes 
only.  None of the groundwater quality results exceed the MMER, although some results 
exceed the CEQG. 

Table 3-2 presents a summary of the annual average concentrations of conductivity, 
sodium, and chloride from each well. 
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Table 3-2:   Summary of Parameters Related to Salinity 

Location Monitoring 
Well Lithology Sampling 

Year 
Conductivity 

(uS/cm) 
Sodium 
(mg/L) 

Chloride 
(mg/L) 

2003 1855 21 624 

2004 2500 327 845 MW03-01 UM 

2006 460 28 65 

2003 660 6 5 
MW03-02 IF 

2004 1104 90 255 

Goose Island 

MW06-06 IF 2006 1306 57 318 

Average within Goose Island Pit 1314 88 352 

2003 350 17 50 
North Portage MW03-03 Portage IV 

2004 627 32 121 

Average within Portage Pit 489 24 86 

Average within Goose Island and Portage Pit 1108 72 285 

MW03-04 Portage IV 2003 410 53 13 Second Portage 
Lake MW06-07 QTZ/Portage IV 2006 440 8 33 

Average within Tailings Storage Facility 425 30 23 
Notes:  all concentrations shown are annual averages 

n/s = not sampled 

Figure 3-1 is a trilinear plot (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 TSF well MW06-07) is chemically 
similar to that of lake water.  

3.2.1 UM Well MW03-01 

A total of three samples were collected from UM well MW03-01 during two sampling 
events in 2006.  Two of these samples (one of which was a field duplicate) were collected 
during the first sampling event, and the remaining sample was collected during the 
second sampling event.   
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The chemistry of groundwater at MW03-01 has considerably stabilized in 2006.  By the 
end of the second round of sampling of this well in 2006, a total of 11.5 well volumes of 
water have been removed since its installation in 2003, providing further confidence in 
the results of the 2006 monitoring round.  The chemical signature is closer to that of 
natural groundwater, having a higher proportion of carbonate alkalinity while 
conductivity and the concentration of total and most dissolved constituent concentrations 
are lower than in previous years.  Dilution from external sources is not considered as no 
water was introduced into the well since drilling. 

In 2006, the field conductivity of samples collected from MW03-01 ranged from 382 to 
538 uS/cm, significantly lower than those reported in 2003 to 2004 (ranged from 1855 to 
2500 uS/cm.  Calculated TDS concentrations were also lower in 2006, ranging from 
125 to 292 mg/L, as compared to 793 to 1335 mg/L in 2003 to 2004. 

The chloride-sodium ratios in samples collected from MW03-01 in 2006 (2.2 to 2.4) are 
similar to that of 2004 (2.6), and significantly lower than that of 2003 (28 to 31).  In 
2004, this discrepancy was due to a significantly higher sodium concentration relative to 
the 2003 sodium concentrations (327 mg/L in 2004, versus 20 and 22 mg/L in 2003).  In 
2006, this discrepancy is more due to significantly lower chloride concentrations (33.7 to 
128 mg/L in 2006, versus 621 to 845 mg/L in 2003 to 2004).  The concentrations of some 
other major cations (i.e., calcium and magnesium) are also lower, while other major 
anions (i.e., sulphate and bicarbonate) are higher.   

Concentrations of dissolved aluminium (0.3 mg/L), dissolved chromium (0.0012 mg/L), 
and dissolved iron (0.84 and 0.85 mg/L) in the samples collected from MW03-01 during 
the first 2006 sampling event exceed the applicable CEQG (0.001/0.0089 mg/L for 
chromium, 0.1 mg/L for aluminium, and 0.3 mg/L for iron).  Concentrations of dissolved 
fluoride (0.16 to 0.17 mg/L) in the samples collected during both 2006 sampling events 
also exceed the applicable CEQG (0.12 mg/L).  Concentrations of some total metals also 
exceed the CEQG.  Total metal concentrations in groundwater samples are a reflection of 
total suspended solids (TSS). 

In 2006, the dissolved concentrations of most metals of environmental interest were 
generally lower than in 2003 and 2004, with the exception of dissolved iron and 
chromium which are slightly higher and exceed CEQG in 2006.   
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3.2.2 IF Well MW06-06 (replacement well for MW03-02) 

Two samples were collected from IF well MW06-06 in 2006, one of which was a field 
duplicate.  This well replaces IF well MW03-02.  A small amount of calcium chloride 
was introduced into this well prior to development, however the low calcium levels 
measured while it was being purged, and the large volume of purge water removed from 
this well (24 well volumes) suggest that the bulk of the calcium chloride was removed 
prior to sampling.  The water collected from this well was clear, relatively free of 
sediments.  The high purge volume, clarity of the well water and good duplicate 
reproducibility offer high confidence that the water quality is representative of the 
intersected formation groundwater.   

The field conductivity of the samples collected from MW06-06 was 1306 uS/cm.  This is 
similar to the field conductivity of the sample collected from MW03-02 in 2004, which 
was 1104 mg/L.  Calculated TDS concentrations are similar in samples collected from 
these two wells, ranging from 588 to 678 mg/L in the samples from MW06-06, and 
499 to 500 mg/L in the samples collected from MW03-02. 

The chloride-sodium ratios in samples collected from MW06-06 (5.2 to 5.9) are  
higher than the chloride-sodium ratios in both samples from MW03-02 (2.8 in 2004  
and 0.9 in 2003).  In the case of the MW06-06 ratio compared to the MW03-02 ratio 
from 2004, this is due to lower sodium concentrations (55.9 to 58.2 mg/L in the  
MW06-06 samples versus 89.5 mg/L in the MW03-02 sample).  In the case  
of the MW06-06 chloride-sodium ratio compared to the MW03-02 ratio from 2003,  
this is due to significantly higher chloride concentrations (304 to 331 mg/L in the  
MW06-06 samples versus 5.4 mg/L in the MW03-02 sample).  The chloride 
concentrations in the MW06-06 and 2004 MW03-02 samples are similar (304 to  
331 mg/L in the MW06-06 samples versus 251 to 259 mg/L in the MW03-02 samples).  
The sodium concentrations in the MW06-06 samples are higher than in the  
2003 MW03-02 samples (55.9 to 58.2 mg/L in the MW06-06 samples versus  
6.29 mg/L in the MW03-02 sample.  The concentrations of other major cations  
(i.e., calcium, magnesium, potassium) do not differ appreciably between samples from 
the different wells and sampling events, however, the concentrations of the other major 
anions (i.e., bicarbonate and sulphate) do show some differences, as bicarbonate in the  
MW06-06 samples and MW03-02 samples from 2004 are lower than the  
MW03-02 samples from 2003 (50.8 to 60.9 mg/L versus 125 mg/L), and the sulphate 
concentrations in the MW06-06 samples are higher than the MW03-02 samples from 
2004 (56 to 65.1 mg/L versus 38.2 to 38.4 mg/L), and much lower than the  
MW03-02 samples from 2003 (56 to 65.1 mg/L versus 263 mg/L).  
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Concentrations of dissolved fluoride (0.55 and 0.63 mg/L) in samples collected from 
MW06-06 exceed the applicable CEQG (0.12 mg/L).  Dissolved concentrations of most 
metals of environmental interest were generally lower in samples collected from 
MW06-06 as compared to samples collected from MW03-02, resulting in a fewer number 
of CEQG exceedances in the MW06-06 samples. 

3.2.3 QTZ/IV Well MW06-07 in Tailings Storage Facility (replacement well for 
MW03-04) 

Two samples were collected from MW06-07 in 2006, one of which was a field duplicate.  
This well replaces MW03-04, sampled only in 2003.   

A very large volume of water was removed from this well to clarify the groundwater 
(65 well volumes).  Based on the clarity and intensity of the purge, there is a high 
confidence that the water quality from this well is representative of the formation 
groundwater.   

The concentration of dissolved major ions and trace metals are generally lower than they 
were in 2003 at well MW03-04.  The field conductivity of the samples collected from 
MW06-07 was 440 uS/cm.  This is similar to the field conductivity of the samples 
collected from MW03-04, which range from 370 – 450 uS/cm.  TDS concentrations were 
also similar in samples collected from these two wells, ranging from 162 to 172 mg/L in 
the samples from MW06-07 as compared to 154 mg/L in the sample collected from 
MW03-04. 

The chloride-sodium ratios in samples collected from MW06-07 (both 4.3) are higher 
than the ratio in the MW03-04 sample (0.25).  This is due to higher chloride 
concentrations (33.3 to 33.5 mg/L in the MW06-07 samples versus 13.4 mg/L in the 
MW03-04 sample), and significantly lower sodium concentrations (7.7 to 7.8 mg/L in the 
MW06-07 samples versus 52.9 mg/L in the MW03-04 sample).  Some other major ions 
(i.e., calcium and magnesium) are higher in the MW06-07 samples as compared to the 
MW03-04 sample, while other major ions (i.e., potassium and sulphate) are lower.  

Concentrations of dissolved copper (0.005 and 0.008 mg/L) and dissolved fluoride 
(0.2 mg/L in one sample) in samples collected from MW06-07 exceed the applicable 
CEQG (0.003 for copper and 0.12 mg/L for fluoride).  

Dissolved concentrations of most metals of environmental interest were generally lower 
in the samples collected from MW06-07 as compared to the sample collected from 
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MW03-04, resulting in a fewer number of dissolved metal CEQG exceedances in the 
MW06-07 samples. 

3.3 Quality Assurance/Quality Control 

Duplicate pairs of samples were collected at each sampled monitoring well in 2006, and 
analyzed for the same set of parameters.  Table 3-3 presents the RPD values calculated 
from these duplicate results.  The results indicate that the large majority of analytical 
results have adequate precision, as the difference between duplicate pairs is generally less 
than 20%.  Exceptions to this in samples from MW06-06 include: total suspended solids 
(55% RPD), total aluminium (21% RPD), total copper (133% RPD), total nickel 
(35% RPD), and dissolved manganese (67% RPD); in samples from  
MW06-07:  dissolved copper (46% RPD) and dissolved fluoride (58% RPD).  All other 
RPD values that are greater than 20% for monitoring wells sampled in 2006 should be 
disregarded, as they correspond to results that less than 5 times the MDL.  In these cases, 
a margin of +/- MDL is considered acceptable, and has been complied with. 

The database of groundwater chemistry data obtained to date is considered adequate for 
the purpose of evaluating the load of dissolved metals from groundwater since dissolved 
metal concentrations showed good correlation between data sets.  It is also considered 
adequate to predict the salinity and major ion concentration of groundwater inflow into 
pits during operation.  Groundwater salinity and the concentration of major ions were 
modelled at various time steps during operation to simulate upwelling of brackish water 
into the open pits (Golder, 2007e).  The estimates are based on the depth profile of  
TDS and chloride concentration for the Meadowbank site together with data from deep 
groundwater wells at other sites.  For the purposed of pit inflow groundwater quality 
predictions the Meadowbank site data considered the ratios of TDS to chloride and 
sodium, as well as other major ions at all wells.  This method, together with the  
high-confidence dataset obtained in 2006, minimizes the possible effects of dilution on 
measured groundwater salinity. 

4.0 CONCLUSION 

Groundwater samples were obtained from each of the major lithologies found at the 
Goose Island and Portage deposits at the Meadowbank Project in Nunavut in 2006.  Four 
new wells were installed in 2006 as part of a commitment to Nunavut Impact Review 
Board (NIRB) to replace inoperable wells.  One of these wells became inoperable shortly 
after installation and could not be sampled. Two previous sampling events took place in 
2003 and 2004, respectively (Golder, 2004a and 2004b). 
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All of the groundwater samples collected during all of the sampling events met the 
MMER criteria.  However, most groundwater samples show one or more exceedances to 
a limited number of freshwater CEQG, including:  aluminium, arsenic, chromium, 
copper, fluoride, iron, lead, molybdenum, silver, and zinc.  Comparison to CEQG is 
qualitative only as groundwater will not be discharged directly to Second or 
Third Portage Lake.  Groundwater that will accumulate in the pit during operation, if any, 
will be pumped to the attenuation pond and be monitored before discharge. 

Constituent concentrations in groundwater and the number of CEQG exceedances in 
samples from each lithology were generally lower in 2006 compared to previous years, 
with few exceptions.  The conductivity of groundwater samples from each lithology was 
similar in 2006 as compared to previous years, with the exception of MW03-01 which 
showed lower conductivity values in 2006.  The high rate of development, clarity of 
groundwater samples and good reproducibility of duplicate results convey high 
confidence that the water samples obtained adequately represent formation groundwater. 

Yours very truly, 

GOLDER ASSOCIATES LTD. 

 
Preeti Anand, B.Sc.,  
Scientist 

Reviewed by: 

 
Valerie Bertrand, M.A.Sc., P.Geol. (NWT, NU)  
Senior Geochemist 

 
Don Chorley, M.Sc., P. Geol. (NWT, NU) 
Principal 
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Printed: 04/12/2006 Table 3-1
Groundwater Quality Results

Meadowbank Project
Cumberland Resources Ltd.

06-1122-086

(CEQG) (MMER) 9755-2 9755-3 9044-01 9044-02 12393-01 12393-02 12395-01 9756-03 9043-01 9043-01 9043-02 12567-01 12567-02
07-Sep-03 07-Sep-03 Aug-7-04 Aug-7-04 Aug-8-06 Aug-8-06 Aug-14-06 28-Sep-03 Jul 31-04 Jul 31-04 Jul 31-04 24-Aug-06 24-Aug-06

FD FD FD Decant 8 FD FD

FIELD PARAMETERS
Depth of Screen Midpoint (m) 150 150 150 - 150 150 150 143 143 143 143 173 173
Temperature (oC) 11.7 11.7 8 - 7.7 - 9.9 3.5 12 - - 12.4 -
pH (s.u.) 6.5 - 9.0 6.0-9.5 7.36 7.36 8.03 - 7.93 - 7.58 7.68 7.19 - - 7.59 -
Conductivity (uS/cm) 1855 1855 2500 - 382 - 538 660 1104 - - 1306 -
Redox (mV) - - 119 - - - - 8.2 32 - - - -
Dissolved Oxygen (mg/L) 5.5 - 9.5 2.0 2.0 2.0 - 8.6 - 4.8 0.8 7.0 - - 1.15 -
Alkalinity (mg/L as CaCO3) 19 - 22 19 - 22 27 - 33.9 - 48.8 96 - 100 51 - - 46.3 -
TDS (mg/L) - - - - 193 - 405 - - - - 650 -
Clarity minor silt minor silt  clear - clear clear clear clear silty clear silty clear clear
LABORATORY PARAMETERS
Calculated TDS (mg/L) 793 793 1335 - 125 125 292 500 499 - 588 678
pH (s.u.) 6.5 - 9.0 6.0-9.5 7.24 7.30 7.46 - - - 7.36 7.04 7.25 - 7.34 7.33 7.29
Conductivity (uS/cm) - - 2900 - - - 634 - 1270 - 1280 1210 1200
Total Alkalinity CaCO3 (mg/L) 30 30 27.3 - - - 51 103 41.6 - 42.9 49.9 49.9
Bicarbonate Alkalinity HCO3 (mg/L) 36.6 36.6 33.3 - - - 62.2 125 50.8 - 52.4 60.9 60.9
Carbonate Alkalinity CO3 (mg/L) < 0.5 < 0.5 < 0.5 - - - < 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 - < 0.5 < 0.5 < 0.5
Dissolved Sulphate SO4 (mg/L) 15.6 15.8 15.9 - 42.8 43.1 51.1 263 38.4 - 38.2 65.1 56
Hardness CaCO3 (mg/L) 262* 267* 380 - 75.9 77.3 150 290 308 - - 345 347
Hardness (Total) CaCO3 (mg/L) 318* 388* 391 - 82 81.6 148 316 313 292 - 326 316
Total Suspended Solids - - 13 - - - 4 - 96 - 90 16 28
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 Ca-Mg-SO4-HCO3 Na + K-Na-Ca-Mg-Cl Na + K-Na-Ca-Mg-Cl - Ca-Na-Cl Ca-Na-Cl

Total Metals (mg/L)
Aluminum1 Al 0.005 - 0.1 4.16 1.2 0.25 - 0.4 0.48 0.13 1.07 2.31 0.37 - 0.16 0.13
Antimony             Sb <0.001 <0.001 0.0004 - <0.0002 <0.0002 < 0.001 <0.001 0.0003 0.0002 - <0.001 <0.001
Arsenic              As 0.005 0.5 <0.001 0.017 0.004 - 0.0005 0.0006 0.002 0.002 0.0038 0.002 - 0.003 0.003
Barium           Ba 0.18 0.2 0.301 - 0.027 0.028 0.052 0.028 0.096 0.076 - 0.024 0.024
Beryllium             Be <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 <0.001 < 0.0002 < 0.0002 - <0.001 <0.001
Bismuth            Bi <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 <0.001 < 0.0002 < 0.0002 - <0.001 <0.001
Boron              B 0.59 1.07 2.43 - 0.11 0.11 0.27 0.06 0.97 0.87 - 0.36 0.31
Cadmium3 Cd 0.064-0.107 # 0.00024 0.00037 <0.00004 - <0.00004 <0.00004 < 0.0002 <0.0002 0.00018 0.0001 - <0.0002 <0.0002
Calcium              Ca 72 87.1 95.4 - 19.1 19.1 33.4 68.3 74.7 72.5 - 89.3 86.1
Chromium2        Cr 0.001 / 0.0089 0.049 0.32 0.004 - 0.0017 0.0021 < 0.001 0.003 0.008 0.0012 - <0.001 <0.001
Cobalt              Co 0.004 0.016 0.0009 - 0.0005 0.0005 < 0.001 0.004 0.0072 0.0045 - 0.002 0.002
Copper3            Cu 0.002 - 0.004 0.3 0.044 0.071 0.0035 - 0.0022 0.002 < 0.001 0.004 0.007 0.002 - 0.001 0.005
Iron                 Fe 0.3 6.05 10.7 1.14 - 1.02 1.11 1.1 2.96 4.72 0.68 - 0.57 0.57
Lead3              Pb 0.001 - 0.007 0.2 0.013 0.03 0.0025 - 0.0015 0.0013 < 0.001 0.002 0.0035 0.0005 - <0.001 <0.001
Lithium        Li 0.025 0.031 0.04 - 0.0031 0.0032 0.006 0.021 0.021 0.017 - 0.029 0.028
Magnesium          Mg 33.2 41.5 37.1 - 8.29 8.2 15.6 35.2 30.7 27 - 25 24.5
Manganese             Mn 0.073 0.72 0.415 - 0.309 0.304 0.93 1.04 0.517 0.417 - 0.41 0.43
Mercury             Hg 0.000004 - - <0.00002 - <0.00002 <0.00002 < 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 0.022 0.015 0.013 - 0.0087 0.009
Nickel3         Ni 0.025 - 0.15 0.5 0.056 0.13 0.0045 - 0.002 0.0022 < 0.001 0.008 0.017 0.011 - 0.007 0.01
Phosphorus P 0.069 0.075 0.16 - <0.03 <0.03 < 0.15 0.19 0.34 0.09 - 1.2 1.2
Potassium             K 7.31 9.1 9.13 - 3.63 3.68 6.1 5.94 7.8 6.9 - 6.7 6.5
Selenium           Se 0.001 <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 <0.001 < 0.0002 < 0.0002 - <0.001 <0.001
Silicon          SiO2 0.4 4.12 5.07 - 2.31 2.71 2.7 10.7 13.8 7.57 - 4.7 4.6
Silver             Ag 0.00010 0.0064 0.011 0.00028 - <0.00005 <0.00005 < 0.00025 <0.0001 0.00067 0.00016 - <0.00025 <0.00025
Sodium                Na 22 25 357 - 16 15.9 50.5 6.81 91.9 84.9 - 59 55.9
Strontium           Sr 0.68 0.79 1.56 - 0.119 0.12 0.28 0.26 0.759 0.691 - 0.75 0.72
Tellurium         Te <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 <0.001 < 0.0002 < 0.0002 - <0.001 <0.001
Thallium           Tl 0.0008 <0.0001 <0.0001 <0.00002 - <0.00002 <0.00002 < 0.0001 <0.0001 0.00006 < 0.00002 - <0.0001 <0.0001
Thorium            Th <0.0005 0.0038 <0.0001 - 0.0005 0.0006 < 0.0005 0.0007 < 0.0001 < 0.0001 - <0.0005 <0.0005
Tin               Sn <0.001 0.002 0.0009 - <0.0002 <0.0002 < 0.001 <0.001 0.0003 < 0.0002 - <0.001 <0.001
Titanium            Ti 0.01 0.22 0.01 - 0.024 0.029 0.006 0.063 0.158 0.02 - 0.005 0.005
Uranium              U 0.0012 0.0017 0.0003 - 0.0006 0.0006 < 0.0005 0.0084 0.002 0.0013 - 0.0018 0.0018
Vanadium            V <0.001 0.029 0.0004 - 0.0007 0.0008 < 0.001 0.002 0.0039 0.0006 - 0.002 0.002
Zinc               Zn 0.03 0.5 0.063 0.087 0.007 - 0.005 0.005 < 0.005 0.014 0.042 0.015 - <0.005 <0.005
Zirconium      Zr <0.0010 <0.0010 <0.002 - <0.002 <0.002 < 0.01 <0.0010 < 0.002 < 0.002 - <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 0.47 0.019 - - <0.005 <0.005
Antimony             Sb <0.001 <0.001 0.0002 - <0.0002 <0.0002 < 0.001 <0.001 0.0003 - - <0.001 <0.001
Arsenic              As 0.0050 0.5 <0.001 0.003 0.0038 - 0.0005 0.0005 0.0030 0.002 0.0020 - - 0.002 0.002
Barium           Ba 0.12 0.13 0.3 - 0.025 0.025 0.051 0.023 0.086 - - 0.018 0.019
Beryllium             Be <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 <0.001 < 0.0002 - - <0.001 <0.001
Bismuth            Bi <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 <0.001 < 0.0002 - - <0.001 <0.001
Boron              B 0.53 1.03 2.39 - 0.1 0.1 0.27 0.06 0.94 - - 0.37 0.44
Cadmium3 Cd 0.064-0.107 # 0.00007 0.00012 <0.00004 - <0.00004 <0.00004 < 0.0002 <0.0002 0.00016 - - <0.0002 <0.0002
Calcium              Ca 65.6 67 94.2 - 17.6 17.9 33.7 63.1 73.5 - - 87.1 85.3
Chromium2        Cr 0.001 / 0.0089 <0.001 <0.001 0.0002 - 0.0012 0.0012 < 0.001 0.001 0.0004 - - <0.001 <0.001
Cobalt              Co 0.001 0.001 0.0008 - 0.0004 0.0004 < 0.001 0.004 0.0060 - - <0.001 <0.001
Copper3            Cu 0.002 - 0.004 0.3 0.002 0.002 0.0004 - 0.0016 0.0016 < 0.001 0.004 0.0014 - - 0.001 <0.001
Iron                 Fe 0.3 <0.05 0.07 0.08 - 0.84 0.85 0.2 1.91 0.05 - - <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 < 0.0002 - - <0.001 <0.001
Lithium        Li 0.017 0.017 0.033 - 0.0028 0.0027 0.005 0.019 0.016 - - 0.028 0.025
Magnesium          Mg 23.4 24.3 35.1 - 7.76 7.92 16.1 32.1 30.2 - - 24.0 23.6
Manganese             Mn 0.06 0.28 0.381 - 0.286 0.293 0.980 0.96 0.492 - - 0.006 0.003
Mercury             Hg 0.000004 - - <0.00002 - <0.00002 <0.00002 < 0.00002 <0.00002 < 0.02 - - <0.00002 <0.00002
Molybdenum          Mo 0.073 <0.0005 0.0057 0.008 - 0.012 0.012 0.013 0.018 0.014 - - 0.0081 0.0069
Nickel3         Ni 0.025 - 0.15 0.5 0.006 0.005 0.0026 - 0.0019 0.0019 < 0.001 0.007 0.012 - - 0.005 0.004
Phosphorus P 0.1 0.15 0.04 - <0.03 <0.03 < 0.15 0.16 < 0.03 - - 0.9 0.8
Potassium        K 5.71 5.95 8.56 - 3.27 3.28 6.1 5.36 7.43 - - 6.6 5.8
Selenium       Se 0.001 <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 <0.001 < 0.0002 - - <0.001 <0.001
Silicon  SiO2 0.32 3.27 3.89 - 1.96 1.98 2.50 7.98 5.88 - - 4.1 3.8
Silver           Ag 0.0001 <0.0001 <0.0001 <0.00005 - <0.00005 <0.00005 < 0.00025 <0.0001 < 0.00005 - - <0.00025 <0.00025
Sodium         Na 20 22 327.0 - 15.0 15.6 52.5 6.29 89.5 - - 58.2 55.9
Strontium       Sr 0.58 0.59 1.46 - 0.111 0.114 0.29 0.24 0.736 - - 0.72 0.76
Tellurium      Te <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 <0.001 < 0.0002 - - <0.001 <0.001
Thallium        Tl 0.0008 <0.0001 <0.0001 <0.00002 - <0.00002 <0.00002 < 0.0001 <0.0001 < 0.00002 - - <0.0001 <0.0001
Thorium         Th <0.0005 <0.0005 <0.0001 - 0.0004 0.0004 < 0.0005 <0.0005 < 0.0001 - - <0.0005 <0.0005
Tin            Sn <0.001 <0.001 <0.0002 - <0.0002 <0.0002 < 0.001 <0.001 < 0.0002 - - <0.001 <0.001
Titanium Ti <0.001 <0.001 0.0003 - 0.019 0.018 < 0.001 0.024 0.0008 - - <0.001 <0.001
Uranium         U 0.0006 0.0006 0.0003 - 0.0006 0.0006 < 0.0005 0.0077 0.0013 - - 0.0016 0.0014
Vanadium    V <0.001 <0.001 <0.0002 - 0.0006 0.0006 < 0.001 <0.001 < 0.0002 - - 0.001 0.001
Zinc         Zn 0.03 0.5 0.006 <0.005 0.002 - 0.005 0.005 < 0.005 0.012 0.029 - - <0.005 <0.005
Zirconium   Zr <0.0010 <0.0010 <0.002 - <0.002 <0.002 < 0.01 <0.0010 < 0.002 - - <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 0.35 0.6 - 0.57 0.55 0.63
Dissolved Chloride Cl 626 621 845 - 34.7 33.7 128 5.4 251 - 259 304 331

Nutrients (mg/L)
Nitrate and Nitrite NO3 + NO2 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 - < 0.05 < 0.05 - < 0.05 - -
Dissolved Nitrate5 NO3 - - < 0.05 - < 0.05 < 0.05 < 0.1 < 0.05 < 0.05 - < 0.05 < 0.25 < 0.25
Nitrite NO2 0.060 - - - - 0.003 0.004 0.002 0.005 0.006 - 0.007 0.005 0.004
Ammonia Nitrogen N 0.38 0.37 - - 0.21 0.19 - 0.19 0.07 - 0.05 - -
Total Kjeldahl Nitrogen N 0.7 0.6 0.3 0.5 0.3 0.3 - - 0.4 - - 0.6 0.6
Total Phosphorus        P 0.07 0.08 0.05 0.05 0.04 0.04 - 0.10 0.23 - 0.25 - -
Cyanide (mg/L)
Total CN 1.0 - - <0.01 - - - - - <0.01 - - - -
Free CN - - <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 ontotal metal concentrations
7.  Maximum authorized monthly mean concentration (based ontotal 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
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Printed: 04/12/2006 Table 3-1
Groundwater Quality Results

Meadowbank Project
Cumberland Resources Ltd.

06-1122-086

(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 0.064-0.107 #

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 0.0050 0.5
Barium           Ba
Beryllium             Be
Bismuth            Bi
Boron              B
Cadmium3 Cd 0.064-0.107 #

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

Metal Mine 
Effluent 

Regulation7

Laboratory sample number
Date 

QA/QC

Canadian Water 
Quality Guideline 

(Aquatic Life)6 IV
MW03-04

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

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 8 - -
87 102 - - 84 84 - -
- - - - 220 220 - -

clear clear - cloudy clear clear clear -

254 239 154 172** 162** -
7.83 7.96 - - 8 7.57 5.81 -

- 640 - 281 285 1 -
93.8 133 - - 89 89 4.2 1
114 162 - - 108 108 5.1 0.5

< 0.5 < 0.5 - - < 0.5 < 0.5 < 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 < 0.5 0.5
136 210 - 53 106 107 - 1
144 216 - - 124 128 0.3 1

- 1 - - 11 11 < 1 1
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 0.005
0.002 0.0002 - - < 0.001 < 0.001 < 0.0002 0.001
0.004 0.015 - - 0.001 0.002 < 0.0002 0.001
0.02 0.05 - - 0.11 0.11 < 0.0002 0.001

<0.001 < 0.0002 - - < 0.001 < 0.001 < 0.0002 0.001
<0.001 < 0.0002 - - < 0.001 < 0.001 < 0.0002 0.001
0.09 0.19 - - < 0.05 < 0.05 < 0.01 0.05

<0.0002 0.00006 - - < 0.0002 < 0.0002 < 0.00004 0.0002
28 47.7 - - 34.9 36.4 0.1 0.05

<0.001 0.001 - - 0.006 0.005 < 0.0002 0.001
<0.001 0.0004 - - 0.001 0.001 < 0.0002 0.001
<0.001 0.0014 - - 0.011 0.011 0.0004 0.001
<0.05 0.46 - - 1.50 1.58 < 0.01 0.05
0.001 0.0006 - - 0.001 0.001 < 0.0002 0.001
0.007 0.0092 - - 0.004 0.004 < 0.0002 0.001

18 23.5 - - 8.81 9.04 < 0.01 0.05
0.11 0.131 - - 0.073 0.074 0.0003 0.001

<0.00002 < 0.00002 - - < 0.00002 < 0.00002 < 0.00002 0.00002
0.056 0.093 - - 0.0050 0.0048 0.0002 0.0005
0.003 0.0024 - - 0.005 0.005 < 0.0002 0.001
0.07 0.08 - - 0.4 0.4 0.04 0.01
3.51 2.65 - - 2.7 2.8 < 0.02 0.01

<0.001 < 0.0002 - - < 0.001 < 0.001 < 0.0002 0.001
3.78 5.96 - - 5 5 0.08 0.05

<0.0001 0.00010 - - 0.00090 0.00090 < 0.00005 0.00010
17.6 33.6 - - 8.85 9.12 0.03 0.05
0.26 0.581 - - 0.23 0.24 < 0.0002 0.001

<0.001 < 0.0002 - - < 0.001 < 0.001 < 0.0002 0.001
<0.0001 < 0.00002 - - < 0.0001 < 0.0001 < 0.00002 0.0001
<0.0005 < 0.0001 - - < 0.0005 < 0.0005 < 0.0001 0.0005
<0.001 < 0.0002 - - < 0.001 < 0.001 < 0.0002 0.001
<0.001 0.0045 - - 0.032 0.031 < 0.0002 0.001
0.012 0.0088 - - 0.0095 0.0097 < 0.0001 0.0005
<0.001 0.0002 - - 0.002 0.002 < 0.0002 0.001
<0.005 0.006 - - 0.006 0.006 0.004 0.005
<0.0010 < 0.002 - - < 0.01 < 0.01 < 0.002 0.001

0.018 0.006 - 0.72 0.040 0.042 - 0.005
0.002 < 0.0002 - 0.001 < 0.001 < 0.001 - 0.001
0.004 0.0130 - 0.007 < 0.001 0.0010 - 0.0010
0.018 0.048 - 0.03 0.086 0.086 - 0.001
<0.001 < 0.0002 - <0.001 < 0.001 < 0.001 - 0.001
<0.001 < 0.0002 - <0.001 < 0.001 < 0.001 - 0.001
0.08 0.17 - <0.05 < 0.05 < 0.05 - 0.05

<0.0002 0.00004 - <0.0002 < 0.0002 < 0.0002 - 0.0002
26.3 47.1 - 15 31 31.5 - 0.05

<0.001 0.0003 - <0.001 < 0.001 < 0.001 - 0.001
<0.001 0.0003 - 0.003 < 0.001 < 0.001 - 0.0010
<0.001 0.0002 - 0.006 0.005 0.008 - 0.001
<0.05 < 0.01 - 0.55 < 0.05 0.05 - 0.05
<0.001 < 0.0002 - 0.006 < 0.001 < 0.001 - 0.001
0.007 0.0081 - 0.015 0.002 0.002 - 0.001
17.1 22.4 - 3.81 6.83 6.92 - 0.05
0.1 0.130 - 0.049 0.032 0.032 - 0.001

<0.00002 < 0.02 - <0.00002 < 0.00002 < 0.00002 - 0.00002
0.052 0.090 - 0.024 0.004 0.004 - 0.001
0.003 0.0018 - 0.003 0.002 0.002 - 0.001
0.07 < 0.03 - 5.58 0.3 0.3 - 0.01
3.33 2.64 - 5.44 2.3 2.3 - 0.01

<0.001 < 0.0002 - <0.001 < 0.001 < 0.001 - 0.001
3.62 5.70 - 10.2 2.70 2.70 - 0.05

<0.0001 < 0.00005 - <0.0001 < 0.00025 < 0.00025 - 0.0001
16.5 32.0 - 52.9 7.7 7.8 - 0.1
0.24 0.556 - 0.14 0.2 0.2 - 0.001

<0.001 < 0.0002 - <0.001 < 0.001 < 0.001 - 0.001
<0.0001 < 0.00002 - <0.0001 < 0.0001 < 0.0001 - 0.0001
<0.0005 < 0.0001 - <0.0005 < 0.0005 < 0.0005 - 0.0005
<0.001 < 0.0002 - <0.001 < 0.001 < 0.001 - 0.001
<0.001 0.0003 - 0.003 < 0.001 < 0.001 - 0.001
0.012 0.0087 - 0.013 0.008 0.008 - 0.0005
<0.001 < 0.0002 - <0.001 < 0.001 < 0.001 - 0.001
<0.005 0.004 - 0.022 < 0.005 < 0.005 - 0.005
<0.0010 < 0.002 - <0.0010 < 0.01 < 0.01 - 0.001

0.46 0.38 - 0.34 0.20 0.11 < 0.05 0.05
50.4 121 - 13.4 33.3 33.5 < 0.2 0.2

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

- 0.2 0.2 - - - < 0.2 0.2
0.07 0.05 0.10 - - - < 0.02 0.02

- <0.01 <0.01 - - - <0.01 -
- <0.1 <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 ontotal metal concentrations
7.  Maximum authorized monthly mean concentration (based ontotal 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

Method 
Detection LimitQTZ / IV

MW06-07MW03-03

Field Blank

Intermediate Volcanic Rock Intermediate Volcanic 

Second Portage Arm (tailings disposal area)

IV

North Portage
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Printed: 04/12/2006 Table 3-3
QA/QC of Groundwater Quality Results

Meadowbank Project
Cumberland Resources Ltd.

06-1122-086

12393-01 12393-02 12567-01 12567-02 12568-01 12568-02
Aug-8-06 Aug-8-06 24-Aug-06 24-Aug-06 30-Aug-06 30-Aug-06

FD FD FD

LABORATORY PARAMETERS
Calculated TDS (mg/L) 125 125 0 588 678 14 172** 162** 6 -
pH (s.u.) - - - 7.33 7.29 1 8 7.57 0 -
Conductivity (uS/cm) - - - 1210 1200 1 281 285 1 -
Total Alkalinity CaCO3 (mg/L) - - - 49.9 49.9 0 89 89 0 1
Bicarbonate Alkalinity HCO3 (mg/L) - - - 60.9 60.9 0 108 108 0 0.5
Carbonate Alkalinity CO3 (mg/L) - - - < 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
Dissolved Sulphate SO4 (mg/L) 42.8 43.1 1 65.1 56 15 4 3.76 0 0.5
Hardness CaCO3 (mg/L) 75.9 77.3 2 345 347 1 106 107 1 1
Hardness (Total) CaCO3 (mg/L) 82 81.6 0 326 316 3 124 128 3 1
Total Suspended Solids - - - 16 28 55 11 11 0 1

Total Metals (mg/L)
Aluminum Al 0.4 0.48 18 0.16 0.13 21 1.08 1.06 2 0.005
Antimony             Sb <0.0002 <0.0002 - <0.001 <0.001 - < 0.001 < 0.001 - 0.001
Arsenic              As 0.0005 0.0006 18 0.003 0.003 0 0.001 0.002 67* 0.001
Barium           Ba 0.027 0.028 4 0.024 0.024 0 0.11 0.11 0 0.001
Beryllium             Be <0.0002 <0.0002 - <0.001 <0.001 - < 0.001 < 0.001 - 0.001
Bismuth            Bi <0.0002 <0.0002 - <0.001 <0.001 - < 0.001 < 0.001 - 0.001
Boron              B 0.11 0.11 0 0.36 0.31 15 < 0.05 < 0.05 - 0.05
Cadmium Cd <0.00004 <0.00004 - <0.0002 <0.0002 - < 0.0002 < 0.0002 - 0.0002
Calcium              Ca 19.1 19.1 0 89.3 86.1 4 34.9 36.4 4 0.05
Chromium      Cr 0.0017 0.0021 21* <0.001 <0.001 - 0.006 0.005 18 0.001
Cobalt              Co 0.0005 0.0005 0 0.002 0.002 0 0.001 0.001 0 0.001
Copper     Cu 0.0022 0.002 10 0.001 0.005 133 0.011 0.011 0 0.001
Iron                 Fe 1.02 1.11 8 0.57 0.57 0 1.50 1.58 5 0.05
Lead    Pb 0.0015 0.0013 14 <0.001 <0.001 - 0.001 0.001 0 0.001
Lithium        Li 0.0031 0.0032 3 0.029 0.028 4 0.004 0.004 0 0.001
Magnesium          Mg 8.29 8.2 1 25 24.5 2 8.81 9.04 3 0.05
Manganese             Mn 0.309 0.304 2 0.41 0.43 5 0.073 0.074 1 0.001
Mercury             Hg <0.00002 <0.00002 - <0.00002 <0.00002 - < 0.00002 < 0.00002 - 0.00002
Molybdenum          Mo 0.013 0.013 0 0.0087 0.009 3 0.0050 0.0048 4 0.0005
Nickel Ni 0.002 0.0022 10 0.007 0.01 35 0.005 0.005 0 0.001
Phosphorus P <0.03 <0.03 - 1.2 1.2 0 0.4 0.4 0 0.01
Potassium             K 3.63 3.68 1 6.7 6.5 3 2.7 2.8 4 0.01
Selenium           Se <0.0002 <0.0002 - <0.001 <0.001 - < 0.001 < 0.001 - 0.001
Silicon          SiO2 2.31 2.71 16 4.7 4.6 2 5 5 4 0.05
Silver             Ag <0.00005 <0.00005 - <0.00025 <0.00025 - 0.00090 0.00090 0 0.00010
Sodium                Na 16 15.9 1 59 55.9 5 8.85 9.12 3 0.05
Strontium           Sr 0.119 0.12 1 0.75 0.72 4 0.23 0.24 4 0.001
Tellurium         Te <0.0002 <0.0002 - <0.001 <0.001 - < 0.001 < 0.001 - 0.001
Thallium           Tl <0.00002 <0.00002 - <0.0001 <0.0001 - < 0.0001 < 0.0001 - 0.0001
Thorium            Th 0.0005 0.0006 18 <0.0005 <0.0005 - < 0.0005 < 0.0005 - 0.0005
Tin               Sn <0.0002 <0.0002 - <0.001 <0.001 - < 0.001 < 0.001 - 0.001
Titanium            Ti 0.024 0.029 19 0.005 0.005 0 0.032 0.031 3 0.001
Uranium              U 0.0006 0.0006 0 0.0018 0.0018 0 0.0095 0.0097 2 0.0005
Vanadium            V 0.0007 0.0008 13 0.002 0.002 0 0.002 0.002 0 0.001
Zinc               Zn 0.005 0.005 0 <0.005 <0.005 - 0.006 0.006 0 0.005
Zirconium      Zr <0.002 <0.002 - <0.01 <0.01 - < 0.01 < 0.01 - 0.001

Dissolved Metals (mg/L)
Aluminum Al 0.3 0.3 0 <0.005 <0.005 - 0.040 0.042 5 0.005
Antimony             Sb <0.0002 <0.0002 - <0.001 <0.001 - < 0.001 < 0.001 - 0.001
Arsenic              As 0.0005 0.0005 0 0.002 0.002 0 < 0.001 0.0010 - 0.0010
Barium           Ba 0.025 0.025 0 0.018 0.019 5 0.086 0.086 0 0.001
Beryllium             Be <0.0002 <0.0002 - <0.001 <0.001 - < 0.001 < 0.001 - 0.001
Bismuth            Bi <0.0002 <0.0002 - <0.001 <0.001 - < 0.001 < 0.001 - 0.001
Boron              B 0.1 0.1 0 0.37 0.44 17 < 0.05 < 0.05 - 0.05
Cadmium Cd <0.00004 <0.00004 - <0.0002 <0.0002 - < 0.0002 < 0.0002 - 0.0002
Calcium              Ca 17.6 17.9 2 87.1 85.3 2 31 31.5 1 0.05
Chromium      Cr 0.0012 0.0012 0 <0.001 <0.001 - < 0.001 < 0.001 - 0.001
Cobalt              Co 0.0004 0.0004 0 <0.001 <0.001 - < 0.001 < 0.001 - 0.0010
Copper     Cu 0.0016 0.0016 0 0.001 <0.001 - 0.005 0.008 46 0.001
Iron                 Fe 0.84 0.85 1 <0.05 <0.05 - < 0.05 0.05 - 0.05
Lead    Pb 0.0014 0.0012 15 <0.001 <0.001 - < 0.001 < 0.001 - 0.001
Lithium        Li 0.0028 0.0027 4 0.028 0.025 11 0.002 0.002 0 0.001
Magnesium          Mg 7.76 7.92 2 24.0 23.6 2 6.83 6.92 1 0.05
Manganese             Mn 0.286 0.293 2 0.006 0.003 67 0.032 0.032 0 0.001
Mercury             Hg <0.00002 <0.00002 - <0.00002 <0.00002 - < 0.00002 < 0.00002 - 0.00002
Molybdenum          Mo 0.012 0.012 0 0.0081 0.0069 16 0.004 0.004 5 0.001
Nickel Ni 0.0019 0.0019 0 0.005 0.004 22* 0.002 0.002 0 0.001
Phosphorus P <0.03 <0.03 - 0.9 0.8 12 0.3 0.3 0 0.01
Potassium        K 3.27 3.28 0 6.6 5.8 13 2.3 2.3 0 0.01
Selenium       Se <0.0002 <0.0002 - <0.001 <0.001 - < 0.001 < 0.001 - 0.001
Silicon  SiO2 1.96 1.98 1 4.1 3.8 8 2.70 2.70 0 0.05
Silver           Ag <0.00005 <0.00005 - <0.00025 <0.00025 - < 0.00025 < 0.00025 - 0.0001
Sodium         Na 15.0 15.6 4 58.2 55.9 4 7.7 7.8 2 0.1
Strontium       Sr 0.111 0.114 3 0.72 0.76 5 0.2 0.2 5 0.001
Tellurium      Te <0.0002 <0.0002 - <0.001 <0.001 - < 0.001 < 0.001 - 0.001
Thallium        Tl <0.00002 <0.00002 - <0.0001 <0.0001 - < 0.0001 < 0.0001 - 0.0001
Thorium         Th 0.0004 0.0004 0 <0.0005 <0.0005 - < 0.0005 < 0.0005 - 0.0005
Tin            Sn <0.0002 <0.0002 - <0.001 <0.001 - < 0.001 < 0.001 - 0.001
Titanium Ti 0.019 0.018 5 <0.001 <0.001 - < 0.001 < 0.001 - 0.001
Uranium         U 0.0006 0.0006 0 0.0016 0.0014 13 0.008 0.008 1 0.0005
Vanadium    V 0.0006 0.0006 0 0.001 0.001 0 < 0.001 < 0.001 - 0.001
Zinc         Zn 0.005 0.005 0 <0.005 <0.005 - < 0.005 < 0.005 - 0.005
Zirconium   Zr <0.002 <0.002 - <0.01 <0.01 - < 0.01 < 0.01 - 0.001

Dissolved Anions (mg/L)
Dissolved Fluoride F 0.16 0.17 6 0.55 0.63 14 0.20 0.11 58 0.05
Dissolved Chloride Cl 34.7 33.7 3 304 331 9 33.3 33.5 1 0.2

Nutrients (mg/L)
Nitrate and Nitrite NO3 + NO2 < 0.01 < 0.01 - - - - - - - 0.01 / 0.05
Dissolved Nitrate NO3 < 0.05 < 0.05 - < 0.25 < 0.25 - 0.12 0.12 0 0.05
Nitrite NO2 0.003 0.004 29* 0.005 0.004 22* 0.003 0.003 0 0.002
Ammonia Nitrogen N 0.21 0.19 10 - - - - - - 0.01
Total Kjeldahl Nitrogen N 0.3 0.3 0 0.6 0.6 0 - - - 0.2
Total Phosphorus        P 0.04 0.04 0 - - - - - - 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

Second Portage Arm (tailings 
disposal area)Goose Island

IF
MW06-06

Goose Island

MW03-01
UM

Method 
Detection LimitQTZ / IV

MW06-07RPD (%) RPD (%) RPD (%)

O:\Active\_2006\1122\06-1122-186 Meadowbank Geochemistry\Groundwater Monitoring Wells\Final Report\tables\
2006 Groundwater Quality Table1_pa
T1 GW Quality_QAQC Golder Associates Page 3 of 3



1
701

601
501

40

1
80

1
90

NORTH
BASIN

SOUTH
BASIN

AIRSTRIP

MW06-06

MW06-05
MW03-01

MW03-02

MW03-03MW06-07MW03-04

SITE PLAN SHOWING GROUNDWATER
MONITORING WELLS

MEADOWBANK
MINING CORPORATION

FIGURE 1.1Scale in Metres

-



80 60 40 20 20 40 60 80

20

40

60

80 80

60

40

20

20

40

60

80

20

40

60

80

Ca Na+K HCO3+CO3 Cl

Mg SO4

A
A

A

A

A

A

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

I

I

I

I

I

I

I

I

I

J

J

J

J

J

J

A
A

A

A A

A

A
A

A

A
A

A

A

A

A

A

A

A

A

A

A

A A

A

A
A

A

A
A

A

A A

A

A A

A

A A

A

A A

A

A
A

A

A
A

A

A
A
A
A
A
A
A
A

N/A

TRILINEAR PLOT OF LAKE AND 
GROUNDWATER SAMPLES

PROJECT No.
DESIGN
CADD
CHECK
REVIEW

FILE No. ----
REV.SCALE

TITLE

PROJECT

16OCT06
16OCT06

LL
LL

MW03-01 (UM) Sep 2003

MW03-02 (IF) Sep 2003

MW03-03 (IV) Sep 2003

MW03-04 (IV) Sep 2003

Lake Water (Sep 2003):

MW03-01 (UM) Aug 2004

MW03-02 (IF) Jul 2004

MW03-03 (IV) Aug 2004

A Second Portage

A Farside

A Inuggugayualik

A Tern

A Tehek

A Third Portage Dyke

A Third Portage Lake Basins

A Vault Lake System

Groundwater Samples:

C MW03-01 (UM)
C MW03-02 (IF)
C MW03-03 (IV)
I MW03-04 (IV Tailings)
I MW06-06 (IF)
J MW06-07 (IV)

MW06-07 (IV) 
AUG 2006

MW06-06 (IF)
AUG 2006 

MW03-01 (UM) Aug 2006

MW03-01 (UM) Aug 2006

O
:\A

ct
iv

e\
_2

00
6\

11
22

\0
6-

11
22

-1
86

 M
ea

do
w

ba
nk

G
eo

ch
em

is
try

\A
qu

ac
he

m
 a

na
ly

si
s 

20
04

-2
00

6\
Al

l D
at

a 
Tr

ilin
ea

rP
lo

t 2
00

4_
20

06
_L

L

06-1122-186

MEADOWBANK
MINING CORPORATION

30OCT06 FIGURE 3-1



 

APPENDIX  I 
 

MONITORING  WELL  INSTALLATION  DETAILS  AND 
GEOLOGICAL  LOGS 

 



Well Installation
Heat Tape
Installation

8FPS-2BT
Self-regulating
Heater Cable

#10-2 NMWU
Electric Cable

Simplified Geology
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Hole
Depth (m)

IV

OB
ELEVATION = 135.119 masl

102 mm ID (HW)
Steel Casing

42 mm diameter
Sch. 80 PVC Screen

Bentonite
Grout Seal

20/40 Silica Sand Pack

10/20 Silica Sand Pack

96 mm diameter
(HQ) open Borehole

42 mm outer diameter
Sch. 80 PVC Pipe

MONITORING WELL COMPLETION DETAILS
MW06-05

MEADOWBANK
MINING CORPORATION

FIGURE A-1

NOTES
masl = metres above sea level
EOH = End of Borehole
1.  This figure is to be analyzed in conjunction with the
     accompanying report.
2.  All depths are measured in metres along the dip of the borehole.
3.  The borehole was drilled with HQ diamond drilling equipment
     immediately prior to installation, open hole  diameter
     roughly 96.3 mm.
4.  Monitoring well was constructed with Schedule 80 PVC pipe,
    42.2 mm Outer Diameter (OD)  and 31.9 mm Inner Diameter (ID).
5.  Heat Trace Tape and connecting electrical cables were affixed to
     the outside of the PVC with conductive aluminum tape.

PIEZOMETER COMPLETION DETAILS

Location: Goose Island

UTM NAD83 Zone 14 Northing: 7212220.998

Date Installed: 7-Aug-06

UTM NAD83 Zone 14 Easting: 638753.954

Drilling Method: Diamond Drill

UTM NAD83 Zone 14 Azimuth: 215.447

Inclination (degrees): -54.939

Mine Grid Azimuth: 195.367
Collar Elevation (top of pipe): 135.119 masl

LITHOLOGIC UNIT LEGEND
Overburden

Intermediate Volcanics
Iron Formation
Ultramafic

Quartzite

OV
IV
IF
UM
QTZ

Mine Grid Easting: 122.014
Mine Grid Northing: -1225.636



Well Installation
Heat Tape
Installation
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MONITORING WELL COMPLETION DETAILS
MW06-06

MEADOWBANK
MINING CORPORATION

FIGURE A-2

NOTES

EOH = End of Borehole
masl = metres above sea level

1.  This figure is to be analyzed in conjunction with the
     accompanying report.
2.  All depths are measured in metres along the dip of the borehole.
3.  The borehole was drilled with HQ diamond drilling equipment
     immediately prior to installation, open hole  diameter
     roughly 96.3 mm.
4.  Monitoring well was constructed with Schedule 80 PVC pipe,
    42.2 mm Outer Diameter (OD)  and 31.9 mm Inner Diameter (ID).
5.  Heat Trace Tape and connecting electrical cables were affixed to
     the outside of the PVC with conductive aluminum tape.

PIEZOMETER COMPLETION DETAILS

Location: Goose Island

UTM NAD83 Zone 14 Northing: 7212221.317

Date Installed: 20-Aug-06

UTM NAD83 Zone 14 Easting: 638754.276

Drilling Method: Diamond Drill

UTM NAD83 Zone 14 Azimuth: 232.013

Inclination (degrees): -54.452

LITHOLOGIC UNIT LEGEND
Overburden

Intermediate Volcanics
Iron Formation
Ultramafic
Quartzite

OV
IV
IF
UM
QTZ

Mine Grid Azimuth: 211.933
Collar Elevation (top of pipe) : 135.138 masl

Mine Grid Easting : 122.207
Mine Grid Northing: -1225.226



Well Installation
Heat Tape
Installation
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Heater Cable
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MONITORING WELL COMPLETION DETAILS
MW06-07

MEADOWBANK
MINING CORPORATION

FIGURE A-3

NOTES

EOH = End of Borehole
masl = metres above sea level

1.  This figure is to be analyzed in conjunction with the
     accompanying report.
2.  All depths are measured in metres along the dip of the borehole.
3.  The borehole was drilled with HQ diamond drilling equipment
     immediately prior to installation, open hole  diameter
     roughly 96.3 mm.
4.  Monitoring well was constructed with Schedule 80 PVC pipe,
    42.2 mm Outer Diameter (OD)  and 31.9 mm Inner Diameter (ID).
5.  Heat Trace Tape and connecting electrical cables were affixed to
     the outside of the PVC with conductive aluminum tape.

PIEZOMETER COMPLETION DETAILS

Location: Goose Island

UTM NAD83 Zone 14 Northing: 7212114.525

Date Installed: 25-Aug-06

UTM NAD83 Zone 14 Easting: 639399.363

Drilling Method: Diamond Drill

UTM NAD83 Zone 14 Azimuth: 83.660

Inclination (degrees): -60.342

LITHOLOGIC UNIT LEGEND
Overburden

Intermediate Volcanics
Iron Formation
Ultramafic

Quartzite

OV
IV
IF
UM
QTZ

Mine Grid Azimuth: 63.580
Collar Elevation (top of pipe): 134.779 masl

Mine Grid Easting: 764.864
Mine Grid Northing: -1104.007











































 

 

APPENDIX  II 
 

GROUNDWATER  DEVELOPMENT/PURGING/SAMPLING 
DATA  SHEETS 



































































 

 

APPENDIX  III 
 

CHAIN  OF  CUSTODY  FORMS  AND 
LABORATORY  REPORTS 
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