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Appendix J

North Shore



June 10, 2005

Mr. Bruce Donald

Teck Cominco Limited
Bag 2000

Kimberley, BC V1A 3E1

Dear Mr. Donald:

Re: 40137 — Polaris Mine Operations Contaminated Soil Remediation
Close Out Report: North Shore

BACKGROUND

The North Shore area (shown as Area 26 on Figure 1: Contaminated Soils Remediation Progress
Plan, December 31, 2003 and on Figure 2: Contaminated Soils Remediation Progress Plan,
December 31, 2004) is located north of the sewer line and dock along Crozier Strait. The area
was bound by the sewage line to the south, the exploration stockpile to the north and the firehall
and main portal to the east.

The North Shore area housed a temporary shop, an ore stockpile and contained part of the
berthing lagoon excavated to float the Process Barge into place during the construction of the
mine. The temporary shop was located in front of the main portal, and was used to service
equipment during the development of the underground workings. A cofferdam was constructed
across the entrance to the lagoon, the sea water was pumped out and the excavation backfilled
once the Process Barge was in place. Rock obtained from the mine workings was used to backfill
the berthing lagoon and to build up the shoreline during the construction and to repair eroded
areas during the operation of the mine.

The Environmental Site Assessment (ESA) conducted in 1999 and 2000 identified metal
contamination at the North Shore. Three (3) surface samples were collected, one (1) test pit
excavated and three (3) boreholes drilled during the ESA. The sample results indicated that
elevated metal concentrations were present from surface up to a depth of at least 1.5 m in the
backfilled areas. Metals contamination was observed in boreholes and test pit samples. No
indication of hydrocarbon contamination was encountered during the ESA. Figure NS-26-01:
North Shore Conditions Before Remediation 1llustrates the original topography of the area as well
as the sample results from the ESA.
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METHODOLOGY

Delineation

Between July 6, 2003 and July 8, 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 from twenty six (26) boreholes advanced with
an air rotary quarry drill, Gartner Lee Limited (GLL) sampled the soil in accordance with
standard GLL and Teck Cominco Limited (TCL) sampling procedures and protocols. Three
hundred fifty nine (359) composite samples were collected from the boreholes. Each hole was
drilled until bedrock was encountered; depths ranged from 1.0 m to 9.5 m and composite soil
samples were collected over 0.5 m intervals. The soil samples were collected from the drill
returns that accumulated at the mouth of the borehole. Following the collection of each sample
the surface surrounding the borehole was cleared of the drill cuttings.

The visual appearance, odour of the soil and field screening measurements obtained from the
borehole samples were used to delineate the area to be excavated. Based on the results of the
field screening sampling, GLL modified the boundaries of the area to be remediated and directed
excavation. The field screening measurements for hydrocarbons were obtained using a portable
photo-ionization detector (PID) to measure the concentrations of organic vapours in the
headspace of the sample bags. Metals concentrations were analysed using a Niton portable X-
Ray Fluorescence (XRF) elemental analyzer. Field screening results from the drilling indicated
that both metal and hydrocarbon contamination was present in sub-areas at depths ranging from
1.0 m to 4.5 m. No hydrocarbon contamination was encountered within 25 m of the shoreline.

Excavation

The excavation of the North Shore area started in August 2003 and it was completed in July 2004.
In 2003, excavation of metal contaminated soil commenced adjacent to the shoreline. A berm,
approximately 10 m wide was left intact between the ocean and the excavation to limit the
interaction with the foreshore environment. The berm provided protection from the ocean
flooding the worksite as well as protection from the water washing fine sand and silt into the
marine environment. Total suspended solids (TSS) levels were monitored daily during periods
of work in the foreshore along the shoreline at predetermined stations in accordance with
approved site procedures and protocols.

The excavation was left open over the winter months and work recommenced in the spring of

2004. Removal of the berm took place in July 2004 while ice still bound the marine foreshore
and interaction with the marine foreshore was minimal.

AT AT NS 10-June- 2005 doe
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To direct the excavation activities, soil samples were collected across the excavation area in
accordance with standard GLL and TCL sampling procedures and protocols. Field screening
using the PID for hydrocarbons and the XRF analyzer for Lead and Zinc was used to determine
where additional excavation was required to meet the Site Quality Remediation Objectives
(SQRO). Excavation of the North Shore was completed on July 10, 2004. The limits of the
excavation are shown on Figure NS-26-02: North Shore Conditions After Remediation. This
material was disposed of in the underground mine working in accordance with regulatory
approvals.

Confirmation Sampling

Upon receipt of field screening results that indicated that the soil remaining in the excavation
would meet the SQROs confirmation soil samples were collected. The excavation area was sub
divided into individual composite sampling areas approximately 25 m x 25 m or less as required
to cover the area to be sampled. Wall samples were composited over a length of 25 m on the wall
of the excavation. Composite samples were created by collecting four or five evenly spaced
allocates of soil with in the individual composite sample area. A single allocate of soil from a
specific point is a discrete sample.

The soil samples were collected at the excavation limits and submitted to ALS Environmental
(ALS) for Extractable Petroleum Hydrocarbons (EPH), Polycyclic Aromatic Hydrocarbons
(PAH) and metals. Additional excavation was undertaken in areas where the laboratory
analytical results did not meet the Soil Quality Remediation Objectives (SQROs) and additional
confirmatory samples were taken upon completion of excavation. Upon receipt of analytical
results that met the SQROs the final excavation limits were surveyed.

ANALYTICAL RESULTS

Analytical laboratory results for EPH, metals and PAH are summarised in Tables NS-26-1,
NS-26-2 and NS-26-3 along with the approved Polaris Mine SQRO’s for petroleum hydrocarbons
and metals. A total of thirty eight (38) hydrocarbon remediation confirmation samples were
submitted from the North Shore area: twenty four (24) composite floor samples, seven (7)
discrete samples, and seven (7) quality assurance quality control (QA/QC) samples. Of the
metals remediation confirmation samples there were fifty four (54) confirmation samples
submitted; thirty four (34) composite floor samples, thirteen (13) discrete samples, two (2)
composite wall samples, and five (5) quality assurance quality control (QA/QC) samples. The
soil quality results and lateral limits of the excavation are shown on Figure NS-26-2.

(0137 W5 10 Junes 2008 doc)
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Quality Assurance/Quality Control (QA/QC)

Relative percent differences have been calculated and compiled in Table NS-26-4 for EPH and
Table NS-26-5 for Lead and Zinc. There are a total of seven (7) analytical laboratory duplicates
and four (4) analytical laboratory duplicates for EPH. Of the metals, there are twenty three (23)
onsite field screened duplicates, nine (9) analytical laboratory duplicates, and six (6) analytical
laboratory replicates for a total forty nine (49) QA/QC samples.

Forty seven (47) of the sample results and their duplicate/replicate results returned RpDs below
the practical quantitation limit (PQL), in which case the RpD value has been identified as “na”
(not applicable), or returned acceptable RpDs, below the site specific remediation protocol of
50%. Two analytical laboratory duplicates returned RpDs greater than the objective for Lead.
The variance between the sample and its duplicate is considered indicative of sample
heterogeneity, especially at low concentrations of Lead.

Polaris Mine Soil Quality Remediation Objectives

Twenty four (24) hydrocarbon remediation confirmation composite samples and thirty six (36)
metal remediation confirmation composite samples were collected across the floor and the wall of
the excavation. All of the remediation confirmation composite samples returned results below the
Polaris Mines SQRO’s for EPH. Two (2) remediation confirmation composite samples returned
results above the Polaris Mine SQRO’s for Lead and/or Zinc. Shore-10135-F-C had a Lead
concentration of 2320 mg/kg and Shore-10588-F-C had a Lead concentration of 2,140 mg/kg and
a Zinc concentration of 10,700 mg/kg. The exceedances are less than two times the SQRO. The
SQRO’s for Lead and Zinc are 2,000 mg/kg and 10,000 mg/kg respectively. The approved site-
specific remedial objectives allow for minor exceedances in a small percentage of the
confirmatory sample area, as long as the concentration 1is less than twice the remedial target.

Discrete samples were collected in addition to the composite samples to discern the homogeneity
of the sample areas represented by the composite samples. The results are shown on the tables
below and generally confirm that there is reasonable homogeneity within the sample areas with
the exception of EPH C15-Cs; and Zinc concentrations in sample Shore-10800-F-D.

(37 WS 10 June- 1003 doc)
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Summary of Discrete Hydrocarbon Sample Results Compared to

Corresponding Composite Sample Results

EPH,q o EPH g, EPHo;0 | EPHyo3;
Composite Sample 1D (mg/ke) (mg/kg) Discrete Sample 1D (mg/kg) (mg/kg)
Shore-10051-F-C =200 <200 Shore-10042-F-D =200 <200
Shore-10082-F-C <200 <200 Shore-10073-F-D <200 <200
Shore-10080-F-C <200 <200 Shore-10076-F-D 220 <200
Shore-10080-F-C <200 <200 Shore-10079-F-D <200 <200
Shore-10846-F-C 640 490 Shore-10794-F-D 370 460
Shore-10845-F-C 940 370 Shore-10800-F-D 1180 1010
Summary of Discrete Metals Sample Results Compared to
Corresponding Composite Sample Results
Lead Zinc Lead Zinc
Composite Sample 1D (mg/kg) | (mg/kg) Discrete Sample ID_ | (mg/kg) | (mg/kg)
Shore-10051-F-C <150 19 Shore-10042-F-D <150 31
Shore-10082-F-C <150 16 Shore-10073-F-D <150 9
Shore-10080-F-C <150 8 Shore-10076-F-D <150 3
Shore-10080-F-C <150 8 Shore-10079-F-D <150 7
Shore-10134-F-C <150 11 Shore-10116-F-D 160 623
Shore-10846-F-C <100 153 Shore-10794-F-D <100 72
Shore-10845-F-C 140 387 Shore-10800-F-D 230 1190

Generic Federal Soil Quality Guidelines for Parkland Land Use

Eight (8) hydrocarbon samples were analysed for polycyclic aromatic hydrocarbons (PAH) and
eight (8) metal samples were analyzed for total metals. The PAH results were below the generic
Canadian Council of Ministers of Environment (CCME) Canadian Environmental Quality
Guideline (CEQG) for Parkland Land use. Three confirmation samples returned Barium
concentrations greater than the CCME CEQG for Parkland Land use of 500 mg/kg for Barium in
soil. Barium concentrations in the samples analyzed from the North Shore ranged from
286 mg/kg to 727 mg/kg. The CCME recognizes that local geological conditions may result in
elevated background levels of metals above the guidelines.

Barium 1s a common mineral associated with lead sulphides, and it is found in cavities in
limestone and dolostone. 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
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