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Executive Summary (Environmental Site Assessment)

Introduction

The Nanisivik Mine, located on the south shore of Strathcona Sound near the community
of Arctic Bay in the North Baffin region, produced lead and zinc mineral concentrates
from 1976 to 2002. The mine was permanently shut down in 2002 due to depleted ore
reserves and poor economic forecasts.

As part of the closure and reclamation planning process, CanZinco Ltd., the mine owner,
commissioned an Environmental Site Assessment (“ESA”) to identify the nature and
distribution of contaminants in soil. A Phase 2 ESA was undertaken in July 2002 by
Gartner Lee Limited (“Gartner Lee”). Conditional approval was given by the NWB for
the Phase 2 ESA Report based on fulfillment of 15 specified conditions regarding
information requests and requests for clarifications. Each of those conditions is
addressed herein.

A Phase 3 ESA investigation was conducted in August 2003 that incorporated as many of
the comments that were brought forward through the NWB review of the Phase 2 ESA
Report as allowed by timelines and practicalities. The Phase 3 ESA investigations are
reported on herein.

A total of 267 soil samples were collected from 90 test pits during the Phase 3 ESA.
Additionally, 15 water samples were collected from groundwater monitors and surface
seeps. Analyses for metals and petroleum hydrocarbon concentrations were conducted at
an accredited laboratory for a select subset of the soil samples and all of the water
samples.

The work performed for the Phase 3 investigations is considered to complete the needs
for preparation of a remedial plan for the Nanisivik site and no further ESA investigations
are deemed necessary.

Conclusions

The conclusions drawn from Phase 3 program, as presented herein in Section 5, are
provided below.

Dock Area

The downgradient extent of hydrocarbon contaminated soil at the fuel tank farm has been
delincated. Testing has shown that it does not extend beyond 40 m from the berm of the tank
farm.

Concentrations of hydrocarbons in the soil within the dock cell containing the ship loader
facility exceed the generic PHC CWS IL for the protection of aquatic life. the site soil quality
remediation objective.

Surficial hydrocarbon contamination is present at the AST adjacent the refuge station. The
contamination appears to be isolated to the immediate area surrounding the AST.
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Hydrocarbon contamination was detected in a test pit which exposed the fuel line from the
dock to the tank farm. Results indicate that contamination is localized and has migrated less than
40 cm from the line.

Zinc concentrations greater than the SQRO for the dock area have been identified on surface
adjacent the door to the concentrate shed on the west side, at the load out dock and adjacent the
refuge station. One isolated incidence is documented on the east side of the concentrate shed.
Lead concentrations also exceed the SQRO adjacent the door of the concentrate shed on the west
side. No lead or zinc contamination greater than the SQROs is indicated in the reagent storage
area. Analytical results indicate that the metal contaminated soil does not extend to 0.4 m below
surface.

Silver exceeds the generic CEQG IL, the site soil quality remediation objective. Elevated
silver results were returned in samples with zinc concentrations that were indicative of zinc
concentrate and several times greater than the SQRO and therefore silver is contamination would
be remediated during the remediation of the zinc contaminated sotls.

STOL Airstrip

= Hydrocarbon contaminated soil detected during the Phase 2 ESA at the east end of the
airstrip has been delineated. The contaminated soil does not extend 45 m from the
point of origin as indicated by surface staining. Hydrocarbon contaminated seepage
water was encountered in test pit TP03-373, however soil quality results from this test
pit met the PHC CWS RL criteria. Test pit TP03-373 was excavated approximately
45 m from the point of origin.

= Lead concentrations greater than the SQRO detected during the Phase 2 ESA on the
apron on the south side of the airstrip were investigated. The lead contamination has
been delineated vertically and laterally and it is confined to the soils on surface at the
apron.

Town, Carpenter Shop

* The downgradient extent of hydrocarbon contaminated soil at the Carpenter Shop has
been delineated. It does not extend 50 m downgradient of the building. No impact of
hydrocarbon contamination on the surface water was detected in the water flowing in
a ditch adjacent to the Carpenter Shop.

Industrial complex

Soils beneath the surface water runoff pathway, downgradient of the fuel day tanks, are
contaminated with hydrocarbons. Contamination did not extend to 0.95 m beneath surface at test
pit TP03-33 1. but was present at 1.5 m below surface at the upgradient test pit TP02-88.

Hydrocarbon contaminated soil has been delineated at the waste oil tank, located between
Twin Lakes Creck and the industrial complex. Results indicate that it is isolated to the downhill
side of the tank and does not extend to the creek.

Hydrocarbon contaminated soil is present at the oil water separator. Analytical results
obtained from test pit TP03-330 indicated that the contaminated soil does not extend 30 m
downgradient of the oil water separator.
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Metal contaminated soil is present in the soil surrounding the industrial complex. Analytical
results to date indicate that concentrations of cadmium, lead and zinc greater than the SQROs do
not generally extend to 0.4 m below surface.

Warehouse Yard

Hydrocarbon contamination is present in surficial soils with patchy, visible staining
Hydrocarbon contamination at an area of heavy staining (initially identified and sampled during
the Phase 2 ESA) extends into the fractured bedrock to at least 0.8 m depth. It does not extend
into the weathered. fractured bedrock, encountered 0.4 m, beneath lightly stained surface soils.

Landfarm Cell

Based on analytical results obtained to date, it is estimated that approximately 25% of the
hydrocarbon contaminated soil being remediated in the landfarm cell at the landfill currently
meets the generic PHC CWS RL criteria.

Landfill

No hyvdrocarbon contamination was detected in soil or water samples down gradient or cross
gradient of the landfill and all analyses were less than the method detection limits.
No elevated metals were encountered in the soils.

K-Baseline

Hydrocarbon contamination of soil has been detected at the former AST and maintenance
shop at K-Baseline. Analytical results from test pits excavated northwest of the former AST and
maintenance shop indicated that the contaminated soil does not extent to intermittent tributary of
Chris Creek.

Analytical results from the Phase 3 ESA illustrate that the hydrocarbon contaminated soil is
isolated to the top of the active layer.

Roads

Surficial hydrocarbon contamination is present at the ASTs adjacent the refuge stations at the
side of the roadways. The contamination appears to be isolated to the immediate arca
surrounding the ASTs.

Metal contamination of soil is present adjacent the former Oceanview mine workings.

Iron contaminated soil is present on the surface of the roadway between the townsite and the
industrial complex at the west side of bridge near the sewage treatment plant. The contamination
did not extent to 0.4 m below surface.

Metal contaminated soil is present on the surface of the roadway between the industrial
complex and the screening plant, located approximately 1.5 km to the north. The
contamination did not extend to 0.4 m below surface and was not detected in soils
adjacent to the roadway.
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Underground Mine Waste Disposal Plan
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Executive Summary (waste disposal plan)

The closure of Nanisivik Mine as with any mine creates a considerable amount of
material that requires disposal. The purpose of the waste disposal plan is to

identify and classify the waste, which may include derelict equipment,

contaminated soil, waste rock, demolition debris, and regulated or hazardous
material. The plan will also provide information on how and where the waste will

be disposed of

The objective of the plan is to dispose of all waste in such a manner as to
eliminate the pathway by which exposure to humans or the environment is

possible. This will be done in two ways:

1. Deposit the material underground, in locations where gravity will prohibit migration
of contaminants to surface openings and permafrost aggradation will effectively seal

the waste in place.

2. Deposit the material into pits, cover with rock fill and contour to allow for surface
drainage and the prevention of pooling. The natural aggradation of permafrost will

then effectively isolate the waste.

A simple classification system is used to differentiate the types of waste.

Type of Waste Criteria

Classification

1 — Purged of regulated materials prior 10 siorage AE]
Abandoned Equipment (free phase liquids, batteries, etc.)
2 - Can be stored directly AE2
Demolition Debris 1 — Can be stored directly or burned (wood debris) DDI
(inert solids)
Soil I — Contains Metals above the SQRO' S1
2 — Contains Hydrocarbons above the SQRO S2

'SORO = Soil Quality Remediation Objective

After the material is classified, an action plan for that particular material is
followed and a storage location is selected. The storage location depends on the
associated risk with the particular material as well as the volume required to

facilitate the disposal.
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Waste handling procedures will be recorded and documentation will be kept on
site for review during the reclamation and post-closure monitoring periods.
Records will include a description of the waste, classification, any
decontamination required, storage location and estimated storage volume.

Disposal plans and waste volume estimates for the major component areas of the
site are included in the Plan. These include:

Dock Area: Total volume of 3,750 m’.
Warehouse Yard: Total volume of 1,500 m®,
Industrial Complex Area: Total volume of 3,700 m".
Town Site: Total volume of 4,600 m’
WTDA: Total volume of 1,000 m®
Mobile Equipment: Total volume of 4,150 m”.
The grand total of all waste with a 25% contingency added is 23,500 m’.

Demolition debris and abandoned equipment volume will be reduced as much as
possible prior to being placed in a storage location. This will minimize the
number of trips and will better facilitate the loading of haulage trucks. The large
amount of space available underground will make it possible to avoid handling
the material more than once. In most cases trucks will dump directly into the
allotted storage area and no further handling will be required. In areas where the
height is limited, the material will be pushed up so that 60 to 75 percent of the
space is utilized.

Several areas in the mine have been identified as potential storage areas. The
areas selected for storage are in close proximity to the main haulage roads. A
total of 345,000 m” of space is available for the storage of waste underground.
There is clearly far more capacity than is required for the identified solid waste
(23,500 m’).

There are three areas available on surface, totaling 120,000 m®, for the deposition
of waste material. The East Open Pit and East trench will be filled with waste
rock and metal contaminated soil, and the West Open Pit will be filled with a
combination of Waste Rock, metal contaminated soil and inert demolition debris.

Demolition debris or abandoned equipment that is scheduled to be deposited in
the West Open pit will be cut into pieces of size and shape that will minimize void
spaces as fill material is layered over top.
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Comparison of SQROs and Site Data: Town Area
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Comparison of SQROs and Site Data: General Mine Area
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Appendix E-3
EXECUTIVE SUMMARY

Jacques Whitford Environment Limited (JWEL) has performed a human health and ecological risk
assessment (HHERA) of the Nanisivik Mine site on Baffin Island, Nunavut. The primary objective of
this study was to evaiuate whether known concentrations of eiements in surface soil at the site wouid
present a significant risk to human or ecological health based on future use of the property after mine
closing. Despite protracted discussions and numerous exchanges of proposals and ideas, future site re-
development plans have not been finalized and the risk assessment considers three alternate scenarios
for future land use: commercial, residential, and recreational/hunting.

Study background

Nanisivik Mine was an underground zinc-lead mine that was owned and operated by CanZinco Ltd.
(CanZinco), a division of Breakwater Resources Ltd. The mine is located on the Borden Peninsula on
northern Baffin Island in the Canadian Arctic at 73” 02° N, 84° 31" W. The mine site is located on the
south shore of Strathcona Sound approximately 30 km from Admiralty Inlet. The nearest community is
Arctic Bay, located approximately 25 km west of Nanisivik and linked by a 33 km all-weather road.
The airport is located approximately 9 km south of Nanisivik and accommodates commercial flights to
and from Ottawa, Iqaluit and Resolute, as well as charter and other unscheduled aircraft. Mining and
milling at the site has been ongoing since 1976. Due to depleted levels of economically recoverable
reserves, the mine stopped producing zinc and lead concentrates in September 2002.

This report was prepared in partial fulfillment of the requirements of the Site Closure and Reclamation
Plan, which was developed in accordance with the “Guidelines for Abandonment and Restoration
Planning for Mines in the Northwest Territories” (NWTWB 1990). This HHERA was based on
accepted risk assessment standards including those published by Health Canada, the Canadian Council
of Ministers of the Environment (CCME), and the United States Environmental Protection Agency (US
EPA).

Data Compilation

The soil data selected for use in the risk assessment were compiled from three sources: a Phase 11
Environmental Site Assessment conducted by Gartner Lee Limited (GLL), on behalf of CanZinco in
July 2002; a surface soil sampling program conducted by EBA Engineering Consultants Ltd. (EBA), on
behalf of the Government of Nunavut in June 2002; and an extensive survey of metal (copper, lead, and
zinc) concentrations in surficial soils throughout the mine area conducted by Nanisivik Mine Limited
(Nanisivik) as part of their mineral exploration activities in 1985.
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Appendix E-3
Statistical analyses were run on both the current and background (1985) data sets to determine 95%
upper confidence limits (UCLs) for each element in each study area. The primary purpose of these
analyses was to determine representative exposure point concentrations (EPCs) for each area and
background soil concentrations (BSCs), for deriving potential risks associated with the identified soil

concentrations. The EPC is considered to be a reasonable estimate of area-wide exposure of receptors to
metals in surface soil.

Screening of Potential Chemicals of Concern

Elements included for consideration were all elements identified in the review of the GLL and EBA data
at concentrations exceeding the generic CCME soil quality guidelines (CCME 1999). Generic CCME
guidelines may be based on either ecological or human health protection and provide a protective initial
screening of the site data. For the human health risk assessment, these elements were screened
specifically against human health based generic guidelines and for the ecological risk assessment, they
were screened specifically against ecologically based generic guidelines. In order of preference, these
guidelines are taken from CCME (CCME 1999), Ontario Ministry of the Environment (OMOE 1996a),
or the United States Environmental Protection Agency (US EPA).

Based on this screening, the elements carried forward to the quantitative risk assessments were the
metals cadmium, copper, lead, silver, and zinc. Silver (general mine area only) and copper were only
carried forward for the ecological risk assessment because maximum soil concentrations for these metals
were less than human health based generic guidelines.

Exposure Scenarios

The area of interest for the risk assessment was governed by the Nanisivik inferred lease and claim
boundaries, which largely coincide with topographical features and the shoreline of Strathcona Sound to
the north. This area (approximately 4,500 ha) was subdivided into three smaller study areas based on
probable future land use. This was done to allow for separate receptor, exposure, and land use
scenarios. The area encompassing the town of Nanisivik covered approximately 29 ha and was referred
to as the ‘town area’. The area encompassing the dock covered approximately 24 ha and was referred to
as the ‘dock area’. The remaining land (not including the town area and dock area) covered an area of
approximately 4400 ha and was referred to as the ‘general mine area’. Separate EPCs and exposure
estimates were calculated for each area independently.

Local consultation was conducted in Nanisivik and Arctic Bay to accurately depic the traditional,
current and expected future use of the lands. For the purposes of this risk assessment the town area was
assumed to continue as residential land use, the dock area as commercial/light industrial land use, and
the general mine area as recreational/hunting land use. Based on these land uses, the following
conceptual models were developed-
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Human Health

The conceptual model that forms the basis for the derivation of the human health soil quality site-
specific threshold limits is as follows:

e A toddler aged six months to four years ingests and comes into dermal contact with surface soil
contaminated with cadmium, lead, and zinc;

e A toddler aged six months to four years ingests drinking water from the Nanisivik town water
supply;

e A toddler aged six months to four years ingests wild game from hunting in the area. The wild game
may have ingested or come into contact with surface soil and/or water contaminated with cadmium,
lead, and zinc; and

e A person lives in Nanisivik from birth to 70 years of age and is exposed to cadmium by inhalation of
soil-derived dust throughout their lifetime.

Lcological Health

Although risks of exposure to contaminated soils are the focus of this ERA, wildlife on the site may also
take in metals when they drink surface water from the site. The main sources of drinking water to
wildlife were assumed to include the Twin Lakes, Twin Creek and Chris Creek.

The potential exposure media for intake of metals include direct ingestion of surface water and soils, as
well as metal uptake from eating plant material and animal (bird/mammal) prey at the mine site. The
major exposure pathway considered was ingestion. Inhalation and dermal absorption are also possible
exposure pathways, but these are considered to be relatively minor by comparison to ingestion, and are
not included as direct pathways in this ERA. Soil that adheres to fur or feathers is, for the most part,
ingested by preening/licking activity and is included in the estimate of direct soil ingestion.

The selected receptors in the model are Gyrfalcon, Arctic fox, Ptarmigan and lemming. These receptors
are considered to be representative of indigenous wildlife for Nanisivik.
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Risk Characterization

The above noted exposure scenarios were evaluated to identify the potential for adverse effects to

human or ecological receptors, with the following outcomes:

o Surface soil EPCs of the identified elements are not anticipated to produce any adverse effects in the
ecological receptors and exposure scenarios included in this risk assessment.

e Surface soil EPCs of the identified elements are not anticipated to produce any adverse effects in the
human receptors and exposure scenarios included in this risk assessment.

Soil Quality Remedial Objectives (SQROs) were then developed for each metal in each exposure area as
the lowest of the ecological or human health site-specific threshold limits developed in this risk
assessment. The SQROs were compared to current site conditions (EPCs, BSCs, and maximum
concentrations). Results are summarized in graphs below for the town area, the dock area, and the
general mine area.

Comparison of SQROs and Site Data: Town Area
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Comparison of SQROs and Site Data: Dock Area
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Maximum copper and silver surface soil concentrations were less than their SQROs, indicating that no
remedial action is required for these metals

Cadmium, lead and zinc EPCs in the town area and general mine area are less than their SQROs,
indicating that there is no unacceptable area-wide impact. However, a limited number of sample
concentrations exceeded the SQROs, indicating that isolated “hot spots” may require risk management.
JWEL’s consultations with CanZinco indicate that isolated “hot spots™ that are not natural mineralized
areas will be targeted for remediation.

In the dock area, the EPCs for Cd, Pb and Zn for the dock area are less than their SQROs. Therefore, no
remedial action is required for this area. However, it should be noted that CanZinco has publicly
committed to remediation in the dock area.
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