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METHODOLOGY

Delineation

Commencing August 27, 2003, the preliminary boundary of the area to be remediated, identified
in the ESA as an “Area of Concern”, was further delineated for excavation through the collection
and analysis of field screening samples of surface and subsurface material. Gartner Lee Limited
(GLL) sampled the soil in accordance with standard GLL and (Teck Cominco Limited) TCL
sampling procedures and protocols. One-hundred and thirteen (113) discrete field screening
samples were collected from sixty-three (63) surface samples sites and fourteen (14) test pits.
This included eleven (11) field duplicate quality assurance quality control samples. GLL
collected the samples at 25 meter spaced intervals and analyzed these samples with the Niton
portable X-Ray Fluorescence (XRF) elemental analyzer. The results of the analysis are indicated
on Figure LL-18-1. Based on the results of the field screening sampling, GLL modified the area
to be excavated as indicated by the “Limit of Remedial Excavation” shown on Figure LL-18-1.

Excavation

The excavation at Loon Lake snow dump commenced June 10, 2004 and was completed by
August 8, 2004. Melting of the snow dump was accelerated by spreading the piles of snow and
ice around with a bulldozer within the area delineated for excavation. The soil and remaining
snow and ice within the excavation boundaries was ripped using a ripper tooth on and excavator,
and pushed into stockpiles that were loaded out into trucks with an excavator. Field screening
samples were collected across the base of the excavation and analysed on-site for metals using the
XRF. Additional excavation was undertaken in areas with contiguous lead concentrations greater
than 1,200 mg/kg and zinc concentrations greater than 8,500 mg/kg based on results obtained
with the XRF. The areas where additional excavation was required were generally associated
with ice patches that had not melted. The material excavated was disposed of in the mine
workings in accordance with regulatory approvals.

Confirmation Sampling

Confirmation soil samples were collected across the floor of the excavation limits in accordance
with standard GLL and TCL sampling procedures and protocols. Composite confirmation
samples were collected from areas of the floor that measured approximately 25 m x 25 m. The
soil samples were submitted to the analytical laboratory, ALS Environmental of Vancouver. BC
to verity that the remaining concentrations of metals in soil met the SQROs. Upon receipt of the
soil results that met the SQROs the final excavation limits were surveyed.
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ANALYTICAL RESULTS

Analytical laboratory results are summarized in Table L-18-1, along with the approved Polaris
Mine SQROs for lead and zinc. A total of seventy-one (71) confirmation soil samples from the
former Loon Lake snow dump area were submitted for laboratory analysis fifty-eight (58)
composite floor samples, seven (7) discrete floor, and six (6) quality assurance quality control
(QA/QC) duplicate samples. The soil quality results and the lateral limits of the excavation are
shown on Figure LL-18-2, Loon Lake Snow Dump Conditions After Remediation.

Quality Assurance and Quality Control (QA/QC)

QA/QC measures associated with collecting and analyzing soil were implemented during the
remediation of the Loon Lake snow dump area, including the comparison of on-site field
screening samples, the submission of blind duplicates to the analytical laboratory, and the
analysis of analytical replicates. Relative percent differences (RpD) have been calculated and
compiled in Table LL-18-2 for forty-five (45) on-site field screened duplicates, six (6) analytical
laboratory duplicates, three (3) analytical laboratory replicates for a total of fifty-four (54)
QA/QC sample sets for lead and zinc concentrations.

Fifty (50) of the sample results and their duplicate/replicate results either returned results below
the practical quantitation limit, in which case the RpD value has been identified as “na” (not
applicable) or they returned acceptable RpDs below the site specific objective of 50%. . Two on-
site field screened duplicates, one analytical laboratory duplicate and one of the analytical
replicates returned RpDs greater than the objective, 50%.

The variance between the sample and its duplicate or replicate is indicative of sample
heterogeneity likely due to the presence of trace amounts of concentrated lead or zinc dust in the
sample. Therefore, the metal QA/QC samples from the Loon Lake snow dump area serve to
document the variable nature of the metal concentrations in the soil.

Discussion

The seven discrete samples were collected and submitted for laboratory analysis of lead and zinc
from six composite sample areas collected in the same area and results were as follows:
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Summary of Discrete Sample Results compared to the corresponding
Composite Sample Results

Composite Lead (mg/kg) | Zinc (mg/kg) | Discrete Sample | Lead (mg/kg) | Zinc (mg/kg)
Sample ID D

LL-11737-F-C 680 1780 LL-11423-F-D 73 170
LL-11740-F-C 680 [ 740 LL-11462-F-D 294 835
LL-11740-F-C 680 1740 LL-11463-F-D 1620 4430
LL-11941-F-C 1940 7460 LL-11502-F-D <100 210
LL-11954-F-C 310 734 LL-11532-F-D 810 2280
LL-12075-F-C <50 108 LL-12076-F-D <100 95
LL-12084-F-C <100 221 L1-12085-F-D <100 6

Seventy (70) of the seventy one (71) confirmatory soil sample results from the Loon Lake snow
dump area meet the SQROs for lead and zinc. One analytical laboratory duplicate sample (LL-
12319-F-Q) returned lead concentrations of 2200 mg/kg, which is greater than the SQRO for lead
(2,000 mg/kg). Ten soil samples were analyzed for addition metals. Arsenic concentrations
ranged from <10 mg/kg to 14 mg/kg and barium concentrations ranged from 357 mg/kg to

994 mg/kg. The generic Canadian Council of Ministers of the Environment (CCME) Canadian
Environmental Quality Guidelines (CEQG) for Parkland land use is 12 mg/kg arsenic and

500 mg/kg barium in soil. The CCME recognizes that local geological conditions may result in
elevated background levels of metals above the guidelines.

Soil samples collected during the 2004 vegetation sampling program at Polaris, as documented in
the November 24, 2004 Memorandum 2004 Vegetation Sampling Results, are considered to be
representative of background conditions. Samples were collected at the following intervals
surface to 0.01 m, 0.01 m to 0.05 m, and 0.05 m to 0.1 m. Concentrations of arsenic and barium
greater than generic CCME CEQG Parkland land use were detected in each interval. The
variability of arsenic and barium concentrations in those samples in listed in the following table.

Summary of 2004 Background Area Soil Concentrations of Arsenic and Barium

Parameter| n Minimum Maximum Median Mean 90th 75th
Concentration| Concentration| Concentration | Concentration | Percentile | Percentile
(mg/kg) (mg/kg) (mg/kg) (mg/kg +/-SD) | (mg/kg) | (mg/kg)
Arsenic 12 <5 15.1 12 1127 13 12.25
Barium 12 228 2140 1185 1249 +/-518 1986 1560

n = number of samples.

SD = standard deviation.
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The concentrations of arsenic and barium remaining within the footprint of the Loon Lake snow
dump after remediation are within the range of the background concentrations. The presence of
arsenic and barium concentrations in soil above the generic CCME guidelines for Parkland land
use is therefore attributed to natural background mineralogy. In addition, the immobile nature of
the arsenic and barium encountered on site was also demonstrated in the 1999 ESA leachate
analysis that returned arsenic and barium concentrations at levels less than the detection limit and
they were therefore not identified as a contaminants of concern in the Polaris Mine ESA.

The confirmation samples supported by the QA/QC samples from the Loon Lake snow dump area
provide confidence that the remediation of the area complies with the SQROs.

CONCLUSIONS

Based on confirmatory sampling consistent with good practice and the approved site specific
sampling procedures and protocols, the remediation of the former Loon Lake snow dump area has
been completed to meet the Polaris Mine remedial targets, as documented in the approved Polaris
Mine Decommissioning and Remediation Plan, March 2001.

LIMITATIONS

This report has been prepared by Gartner Lee Limited and the information in this report is
mtended for the use of Teck Cominco Metals Ltd. during the decommissioning and reclamation
program at the Polaris Mine Site. Any use which a third party makes of this report, or any
reliance on or decisions made on the basis of the information in this report is the responsibility of
such third parties. Gartner Lee Limited accepts no responsibility for damages, if any, suffered by
the third party, based on the use of or reliance on any information contained in this report.

The scope of Gartner Lee Limited's work was limited to that described in this report. The
confirmation of environmental conditions at the site of the remedial work is based on sampling at
specific wall and floor locations within the excavation limits. Gartner Lee Limited has used
judgement in the interpretation of the available information but subsurface physical and/or
chemical characteristics may vary between or beyond sampling locations. Gartner Lee Limited is
not a guarantor of the environmental condition of the site but warrants only that its work was
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undertaken and its report prepared in a manner consistent with the level of skill and diligence
normally exercised by competent environmental professionals practicing in the Nunavut
Terntory.

Yours very truly,
GARTNER LEE LIMITED

Dennis Lu, B.Sc. Arlene Laudrum, P.Geol.
Field Scientist Remediation Supervisor, Polaris Mine Project
AL:DL:gc

ATTACHMENTS

Tables

Table LL-18-1: Loon Lake Snow Dump Remediation Confirmation Soil Samples — Metals

Table L1-18-2: Loon Lake Snow Dump Quality Assurance and Quality Control Remediation
Soil Samples — Metals

Figures

Figure LL-18-1:  Loon Lake Snow Dump Conditions Before Remediation
Figure LL-18-2:  Loon Lake Snow Dump Conditions After Remediation
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