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1 INTRODUCTION

1.1 Background

KCGM operates the Fimiston open pit (commonly known as the Superpit) and the Mt
Charlotte underground mine in the city of Kalgoorlie Boulder in the Eastern Goldfields
Region of Western Australia. KCGM is the operating company for the mining operations,
and is owned by Newmont and Barrick. The mining operation incorporates the Fimiston
pit, which encompasses a number of smaller historic pits and underground operations;
abandoned underground workings which extend below the current pit; two active tailings
storage facilities; active underground workings at Mt Charlotte; a number of active waste
rock and stockpile storage areas; a number of historical tailings and waste rock storage
areas; and a process water supply utilising groundwater resources from the local
palaeochannel system. In addition, the Gidji roaster site operates tailings facilities to the
north of the main KCGM site, and KCGM are planning to acquire the Kaltails TSF located
to the east of the Fimiston operations.

KCGM is currently undertaking studies to develop an integrated closure plan for all of the
mine facilities. These studies will include an assessment of the current conditions and
landforms for each facility, the anticipated conditions at the end of mining, and the
preferred approach, cover and conditions for long term closure. As a result of the very
long mining period and the large number of historical operations contained within the
current footprint, the closure designs will need to take account of the potential long term
influences of all of the mining activities that have been completed across the site. Much
of this closure design work is being undertaken by KCGM in conjunction with Outback
Ecology Services (OES).

Schlumberger Water Services (SWS) has been commissioned to summarise all of the
available data on surface water and groundwater conditions at the site into an integrated
conceptual model of the hydrologic systems, including an assessment of hydrological
conditions in long term closure. The results of the assessment are presented in this
report, and will be combined with the work by KCGM and OES to develop the final
closure plan.
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6 CONCLUSIONS REGARDING CLOSURE OPTIONS

6.1 Development of a water management strategy for closure

The overall mine water management system to be applied in closure at KCGM will be
developed in conjunction with, and is linked to, the other components of the closure plan
including:

. Definition of the geochemical nature and long term leaching behaviour of
the waste rocks in the dumps and mineralised material exposed in the pit
slopes.

. Design of final landforms for the facilities, including the cover material to be
applied.

. Assessment of the physical (erosion, infiltration, runoff, evapotranspiration)

properties and geochemical properties of the cover materials.

o Development of closure criteria for groundwater elevations and
groundwater quality in each system.

Without pre-empting the results of these ongoing studies, the most likely closure
approach for groundwater and surface water systems is described in the following
sections, and has been used to refine the work program recommended in Section 7.

6.2 Palaeochannel groundwater system

Once mineral processing is terminated, the process water supply borefields installed in
the Palaeochannel groundwater system will be decommissioned or possibly offered to
other mining operations. Piezometric elevations will recover slowly, due to ongoing
leakage into the system from the underlying and overlying units. The pre-mining
groundwater elevation is unlikely to be reached, due to the amount of groundwater
removed from storage by the borefields, and due to the operation of production bores
within the same system by other mining operations.

Closure criteria set for the Palaeochannel system will reflect that mineral processing has
been recognised as the primary beneficial use for this system, and would not require full
recovery of groundwater elevations. Groundwater chemistry has generally not been
altered by mining operations and closure criteria should be easily met. An exception is
noted at the Kaltails TSF where a drainage bore was installed in a shallow paleodrainage
tributary. If monitoring indicates that cyanide has entered the palaeochannel system then
ongoing monitoring and remediation may be required for closure.
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Conclusions regarding closure options

One potential closure use for the Palaeochannel system would be to inject any excess
water from the KCGM facilities in the active closure period. However, due to the differing
physical and chemical properties of the excess water compared to the Palaeochannel
system this would likely be problematic to engineer, maintain and permit, and the
Fimiston pit lake is a more feasible option for the disposal of excess water.

6.3 Facility runoff

The frequency, volume and chemistry of runoff from the closed mine facilities (waste rock
dumps and TSFs) will be estimated during closure planning, once the design studies
have been completed. However based on the current understanding of the site it is
anticipated that:

° Runoff from the facilities will occur rarely, and will predominantly be
associated with tropical rain bearing depressions, during which a high
percentage of precipitation may appear as runoff.

. Generation of ARD is unlikely to be the primary concern in runoff water
guality. However it is possible that the TDS concentrations in runoff may
be unacceptable for discharge to the environment, depending on the cover
material selected.

. If the studies identify that runoff water quality is unacceptable for
discharge, the preferred approach would be to route as much runoff as
possible to the Fimiston open pit.

6.4 Facility seepage

Infiltration modelling will be required to identify potential seepage rates and seepage
chemistry for the waste rock dumps. Seepage control may not be a major component of
the mine water management system in closure as:

. The high rates of evaporation at the site will result in any store and release
type covers acting to significantly reduce rates of infiltration to the facilities.

° The waste rock in the dumps is essentially placed dry, and significant
infiltration would be required to achieve saturated conditions and generate
seepage from the facilities.

. Preliminary indications are that there is not a high risk of ARD generation
in seepage from the waste rock dumps, due to the limited amount of
Potentially Acid Forming material placed in the dumps.

Seepage from the TSFs into the Ferricrete and alluvial system has occurred at high rates
during operations, and will continue during closure. A key component in the mine water
management system will be the continued operation of groundwater production facilities
as described in the following section.
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Conclusions regarding closure options

6.5 Pumping from the Ferricrete and alluvial groundwater system

Rates of seepage from the TSFs will decline once tailings deposition is terminated,
however the facilities will continue to influence the Ferricrete and alluvial groundwater
system in closure. The Seepage and Groundwater Management Plan will need to be
expanded to include closure criteria for both groundwater elevations and groundwater
guality at each facility, and continued pumping from the production bores will be required
to achieve the criteria. The design of this component of the closure plan will include:

° Defining the pumping period required to remove groundwater mounding
around the facilities and meet groundwater elevation criteria. This is likely
to range from a few years to decades after tailings deposition terminates.

. Defining the pumping period required to meet groundwater chemistry
closure criteria. This may be significantly longer than decades in order to
allow flushing and removal of groundwater below the facilities if determined
to be necessary.

. At the Fimiston and Kaltails TSFs, there have been major changes to the
baseline TDS concentrations in local groundwater, but cyanide migration in
the Ferricrete and alluvial system is limited. At these sites it may be
possible to set closure criteria which allow for permanent changes in the
TDS concentrations in the groundwater system.

. At the Gidji TSF, there have been major changes in TDS concentrations
and cyanide concentrations in groundwater in the Ferricrete and alluvial
system. Subject to the final definition of closure criteria, it may be
necessary to maintain pumping from this system for a much longer period
to maintain control of groundwater chemistry. This would entail defining a
destination for the pumped water.

. Modelling the potential influence of a major precipitation event once
pumping is terminated, and confirming that pooling on the TSF surface
would not result in rates of seepage which would cause problematic
groundwater level rises.

° Identifying the optimum disposal option for pumped flows. This is likely to
be discharge to the Fimiston pit lake, although other options such as
recirculation to the TSFs or evaporation could be investigated as
necessary.

6.6 Pit lake management

The Fimiston open pit is connected to the Bedrock groundwater system, and once the
pumping bore HSGDO061 is decommissioned, groundwater elevations will recover and a
pit lake will develop.

The rate of recovery of the pit lake will be a function of:

. Precipitation conditions.

. The amount of excess water from other parts of the site directed to the pit
in the active closure period (runoff, seepage, groundwater production form
the Ferricrete and alluvial system).

o The geometry of the final open pit.
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Conclusions regarding closure options

The geometry of the underground workings below and in the slopes of the
pit, and the degree of backfill in these workings.

The elevation at which the pit lake stabilises in the long term will be a function of:

Passive permanent inputs directed to the pit (facility runoff and seepage).

Evaporation conditions within the micro-climate developed within the open
pit.

The long term stable groundwater elevation in the pit area.

The hydrochemistry of the pit lake will be a function of:

The volume and chemistry of inputs to the pit lake in the active closure
period.

The volume and chemistry of seepage and runoff permanently routed to
the lake.

Interactions with the materials exposed in the pit slopes and within the
underground workings.

The rate of ongoing evapoconcentration at the lake.

Chemical reactions and physical stratification occurring within the lake.

A preliminary study completed in 2006 estimated that the pit lake would stabilise deep
within the pit at a position around 500 m below the pit rim, and would reach this elevation
in around 80 years. A subsequent hydrochemical assessment undertaken in 2007
suggested that pit lake water quality would be 40,000 to 60,000 mg/l TDS initially,
increasing to 120,000 mg/l TDS once the stable elevation is reached.

Neither of these studies took account of any runoff, seepage or groundwater production
routed from the other mine facilities to the pit lake.
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7 RECOMMENDATIONS

7.1 Background

Section 6 describes the closure constraints based on surface water and groundwater
conditions at the KCGM site, and outlines the likely preferred closure approach for the
facilities. This assessment has been based on all the data available from the site to date.
Further investigations which will be required to refine the closure approach, and which are
in addition to the design studies already underway by KCGM and other team members,
are discussed below.

7.2 Geochemical characterization

A sampling program is underway to better define the acid generating potential of ore,
waste and potential cover materials at KCGM in order to develop a materials inventory for
the closure designs. Based on limited observations of runoff water quality at the site, this
testwork should include an assessment of the potential salinity of runoff from each
material type, assessed using Synthetic Precipitation Leaching Protocol tests or similar.

7.3 Surface water sampling

There are limited data defining surface water runoff quality within and downgradient of the
KCGM site. The existing sampling program should be expanded to include:

. A literature search to locate published water quality data for Hannans Lake
and any other playa lakes in the region.

. In the event of a major precipitation event, sampling of the surface water
catchment draining the Fimiston 1 and Fimiston 2 TSFs, and any other
location where significant pooling is observed.

. Regular sampling of runoff from any trial or concurrent cover and
rehabilitation areas which are consistent with the closure approach
planned for the other mine facilities.
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Recommendations

7.4 Groundwater investigations

A large number of groundwater data are available from the KCGM operations and specific
additional groundwater studies are not proposed. However it is important that ongoing
groundwater studies being undertaken at KCGM for other purposes be tailored to also
provide data for the closure plan. Examples of these studies include:

. The installation of 400 m deep groundwater investigation holes in the
western slopes of the Fimiston open pit, planned for November and
December of 2009. These holes will be equipped with pressure sensors to
investigate pore pressure conditions in the pit slopes. However, it should
be possible to collect groundwater samples during this program, and this
would provide valuable data on the hydrochemistry of groundwater flows
which will contribute to the pit lake in closure.

° Ongoing monitoring, reporting and management of groundwater quality in
the Ferricrete and alluvial system around the TSFs. If significant
groundwater quality changes are identified during this ongoing program,
that information should be fed back into the closure plan in terms of
potential requirements for ongoing groundwater production in closure.

. Ongoing development of the Seepage and Groundwater Management
Plan. As conditions in this plan are being re-negotiated with stakeholders,
it will be important to set realistic groundwater chemistry criteria and
targets for closure.

7.5 Site wide water balance model

Once preliminary closure designs are available for the mine facilities, including the
proposed routing of any runoff and seepage, a site wide water balance model should be
compiled for the closure period. The model would use data available from the operating
period (pond extent and volume on the TSFs, rates of groundwater production for
seepage control etc) to calibrate components of the closure model, but the model would
not be structured to simulate operating conditions. Components of the model such as
runoff and seepage volumes from the closed waste rock dumps would potentially be
investigated in separate sub-studies.

The results of these studies would be combined into a site wide water balance model,
including the operation of the Gidji facilities. The model would employ both average and
peak precipitation conditions, and would examine the range of flows that are likely to be
diverted to the Fimiston open pit, and to predict the maximum amount of potential water
accumulation in any facility, taking account of pumping constraints.

7.6 Pit lake model
An updated pit lake model will be required to support the closure planning process. The
model would need to incorporate:

. The results of the site wide water balance in terms of flows routed to the
open pit in the active closure period.

o An assessment of the potential chemistry of each stream routed from the
facilities to the pit.

. An updated assessment of the final open pit geometry and backfilled
workings.

6-128/R2 Schlumberger Water Services KCGM
28



Recommendations

An assessment of the relative proportion of groundwater flows and recent
recharge flows into the open pit, using monitoring data on pumping rates,
groundwater elevations and groundwater quality in the open pit.

An assessment of the long term hydrochemistry of all groundwater and
surface water components routed to the pit in the long term, including
geochemical interactions with the exposed pit slopes.

Meteorological conditions including dry, average, and peak wet.

Physical and hydrochemical processes which may occur within the pit lake
waters.

The model would then be used to quantify the final lake elevation and potential lake water
quality for the preferred closure approach.
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