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PANCONTINENTAL MINING LIMITED ACN 009 712 092

19 May 1997
Project No. A3200280\0005

Department of Mines and Energy ' ‘;
159 Walsh Street ' PANCON

MAREEBA QLD 4830

Attention: Dr. Mike Gilbert

Dear Mike

RE:  CROYDON GOLD MINE 1996 (AMENDED) DECOMMISSIONING
PLAN (ML 5248)

As you are aware, RGC Limited (RGC), on behalf of Pancontinental Mining Limited
(Pancon), has initiated an upgraded rehabilitation program on ML 5248, associated with
the Croydon Gold Mine. You will also be aware that prior to these additional works, the
site was subject to the requirements of the Department of Mines and Energy (DME)

_approved 1993 Decommissioning Plan which outlined a proposed lease relinquishment
program based on a detailed environmental monitoring plan. However, upon acquisition
of the controlling interest in Pancon, RGC recognised that the 1993 Decommissioning Plan
was inadequate to achieve satisfactory lease relinquishment conditions based on RGC’s
corporate environmental standards. Following a detailed site assessment, an upgraded
Decommissioning Plan has been prepared and is attached.

It is proposed that the 1996 (Amended) Decommissioning Plan supersedes the 1993 plan
and that the criteria contained within it be used by the DME to assess the success of the
rehabilitation works. RGC, on behaif of Pancon, hereby seeks DME approval of the 1996
(Amended) Decommissioning Plan and attach herein three copies of the document.

Should you have any %ﬁgigshif relation to the above, please contact the undersigned.
- C .

Yours faithfully

Pancontinental Minin® Limited
CTPI 49-Sch4

[CTPI49-Sch4
General Manager - Environment

CC. - Croydon Shire Council
- Department of Lands
-[CTPI49-Scha
-[CTPI'49-Scha
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1.0
INTRODUCTION

Pancontinental Mining Limited (Pancon) is the holder of ML 5248 situated immediately to

the west of Croydon township. ML 5248 formed part of the Croydon Gold Project and

was mined during the late 1980s subject to mining lease conditions contained in
Appendix A. In 1995, RGC Limited (RGC) acquired a controlling interest in Pancon and

immediately commenced reviewing the environmental performance of all Pancon sites.

Upon reviewing the rehabilitation status of ML 5248, RGC found that the rehabilitation
works conducted to date were not adequate in meeting RGC’s corporate environmental
standards. In addition, it was found, based on these corporate standards, that the 1993
Decommissioning Plan (Woodward-Clyde, 1993) did not comprehensively address the
environmental issues or meet the overall rehabilitation objectives for the site. This review

provided the catalyst for updating the existing 1993 Decommissioning Plan.
The overall rehabilitation objective adopted for ML 5248 is:

* to secure the site for the long term by inhibiting the formation of Acid Mine Drainage
(AMD) and subsequent release of AMD products into the surrounding environment;
and

* to enhance the overall stability and sustainability of the developed landforms.

This objective is to be achieved by isolating AMD producing material either through
disposal in open pits, or capping with low permeability constructed covers, and in
conjunction with these works, to reprofile the existing landforms, as appropriate, and to

revegetate final surfaces (either covered or- uncovered). Additionally, all practical

measures are to be taken to ensure the safety of the site for the public and livestock, A.

rehabilitation works program was carried out within ML 5248 in 1996 based on these

general rehabilitation requirements.
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This document has been prepared to support the process for relinquishment of ML 5248,
and incorporates the following:

. a description of the 1996 rehabilitation works program including descriptions of site
assessments carried out to confirm key rehabilitation design criteria, of options
identified for rehabilitation of the mining-related landforms and of the basis for
selection of the adopted works program;

) specification of an environmental monitoring program to assess the environmental
performance of the rehabilitation works completed and appropriate performance
criteria, as the basis on which relinquishment of the lease will be sought; and

. an outline of relevant requirements of the Department of Mines and Energy (DME)
and Department of Environment (DoE) related to environmental security of the site

and contaminated lands issues,

It is intended that this document be known as the 1996 (Amended) Decommissioning Plan
for ML 5248, that it replaces the existing 1993 Decommissioning Plan, and that all
commitments made in the 1993 plan be superseded by those detailed in this document. It

s also intended that this document f‘ulﬁﬂs the role of an Environmental Management
Overview Strategy (EMOS) and Closure Plan for the site,

To address the various requirements of the document, as outlined above, the 1996
(Amended) Decommissioning Plan has been structured as follows:

Section 2.0: provides a description of the site, including underlying land use and land
capability;

Section 3.0: provides a description of the mining activities undertaken within the site;

Section 4.0 describes the site assessment that has been carried out to define the

current rehabilitation works program for ML 5248, and the criteria and
constraints on which the design of these rehabilitation works was based:
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Section 5.0: details the environmental monitoring program that will be maintained to
objectively assess the performance of the rehabilitation works;
Section 6.0: defines the proposed lease relinquishment criteria:

Section 7.0: describes the documentation that will be prepared and submitted to
DME to support the application for lease relinquishment; and

Section 8.0: outlines the organisation and management details for the rehabilitation
project. |
:
i 3
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2.0
SITE CHARACTERISTICS

2.1 SITE LOCATION AND DESCRIPTION

ML 5248 is located to the north west of the township of Croydon in North Queensland
(refer Figure 1). The lease comprises an area of some 1.7 km® and extends along a

corridor adjacent to the south side of the Normanton Developmental Road.

The lease area is dominated by mining related landforms, including pits and waste dumps.
Generally these landforms (with the exception of the pits) have revegetated with grasses
and shrubs (etther from past sowing activities or by natural colonisation). These
landforms, however, have been subject to some disturbance through erosion and livestock
or vehicle trafficking. All open pits hold water, recharged either through direct rainfall,
runoff or from groundwater entry. Each pit is surrounded by earthfill safety bunding and

outer fencing,

Undisturbed areas surrounding the mining landforms, but within ML 5248, are generaily
grassed and/or partially covered with trees.

ML 5248 is located within the catchment of Slaughteryard Creek. This catchment drains a
number of smaller tributaries, including Town Creek (from the Croydon township) and
Belmore Creek (located within Belmore Station to the west). The site drainage is as
follows:

s  Eastern portion - southward, directly via Slaughtéryard Creek.

e  Western portion - generally westward via minor drainages to Belmore Creek

thence into Slaughteryard Creek to the south west of Croydon.

An area of higher relief between the eastern and western portions of the lease acts as a

drainage divide between these areas.
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2.2 LAND TENURE

The owners of the land underlying ML 5248 are:
* EasternPortion ~ Town Common, Croydon Shire Council (CSC)
* Western Portion  Crown Land, Department of Lands (DoL)

These landholders have indicated a desire to retain control over these land areas following
relinquishment,

2.3 LAND USE AND CAPABILITY

The pre-mining land use within ML 5248 comprised cattle grazing on the western portion of
the lease, with low levels of grazing on the eastern portion. Some cattle grazing continues in
the western portion of the lease.

An assessment of pre—nﬁning land capability was undertaken by Woodward-Clyde and reported -

in Woodward-Clyde (1993), in accordance with Rosser et al (1974). The assessment
comprised inspection and sampling of soils not disturbed through mining within and adjacent to
ML 5248. Based on this éssessment, the pre-mining land capability of ML 5248 was
determined as Class VII. Rosser et al (1974) defines Class VII as land which is not suitable for
cuitivation but on which pastoral use is possible only with careful management and for which
pasture improvement on Class VII land involving the use of machinery is considered
impracticable.
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From 1990 to 1995 the Croydon Shire Council (CSC) used water contained within the Golden
Butterfly North Pit (refer Figure 1) to supplement the existing town water supply, which was
based on a borefield located on Slaughteryard Creek downstream from the lease area. Water
was pumped from the pit to a tank (Town Tank) located on a hill at the south-eastern boundafy
of the lease area, for reficulation to the township. During 1995, a new water supply dam was
constructed to the north of Croydon and is now used as the town water supply. The Golden
Butterfly North Pit and the borefield are no longer used to supply water to the township.
However, the water supply reticulation system from the borefield, including water pipes, tank
and pumps, has been retained.
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3.0
PROJECT DESCRIPTION

The Croydon Gold Project was operated between 1987 and 1990 by an unincorporated
joint venture between Central Coast Exploration NL (CCE) and Pancon. Mining took
place on several leases, including ML 5248, to the west and north-west of Croydon. Ore
processing was carried out at facilities located on CCE leases. Mining and ore processing

on both Pancon and CCE leases was carried out by Barrick Mine Mangement (BMM).

The Pancon operation commenced in December 1988 with mining from the Golden
Butterfly Pit, located within the eastern portion of ML 5248, as shown on Figure 1. The
mining operation was subsequently expanded with the development of the Golden
Butterfly North Pit (adjacent to Golden Butterfly) and the Content and Lady Isabella pits
located within the western portion of the lease area. -Pancon’s mining operation at
Croydon ceased in April 1990, with processing of ore from these leases completed in
August 1990. In total, approximately 445 000 tonnes of ore was treated to produce some
63 000 ounces of gold.

Following the cessation of mining in 1990, a portion of the original lease area was relinquished
by Pancon. Only these areas covering the open pits and waste dumps, plus a connecting

corridor, were retained. The current lease area is indicated on Figure 1.

On completion of mining, ML 5248 comprised the following mining related landforms:

*  Golden Buttertly Pit and surrounds;
* Golden Butterfly North Pit;

e Golden Butterfly Waste Dump;

» Content Waste Dump;

e Content Pit and surrounds; and

s Lady Iéabelia Pit.
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The locations of these landforms are shown on Figure 1.

In addition, mining hardstand areas (including old ore stockpile and crusher pad areas), a
haul road and numerous open exploration drill holes related to the Pancon operations
remained within the lease area. A number of open shafts from historical (i.e. pre-1900)

mining activities were also present within the area.

The locations of the mining related landforms, as described above with respect to land tenure
are described in Table 1 below.

TABLE 1
Underlying Land Tenure For Mining Relatéd Landforms

Eastern Portion of Lease | Golden Butterfly Pit Town Common, Croydon Shire Council
AT
& Golden Butterfly North Pit
Golden  Butterfly  Waste
Dump
Western Portion of Lease | Content Pit Crown Land, Department of Lands
Area .
Lady Isabella Pit
Content Waste Pump

Hardstand areas, the haul road, drill holes and shafts occur within both land tenure areas,
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‘ 4.0
REHABILITATION

4.1 BACKGROUND

Planning for rehabilitation of ML 5248 commenced in November 1992 at a site meeting
involving representatives from Pancon, DME and Woodward-Clyde. During this meeting

the key environmental concerns relating to the lease area were identified, as follows:

* development of acidic water within open pits;

» discharge of acidic water into Slaughteryard Creek from the Golden Butterfly waste
dump and adjacent areas;

¢ off-lease movement of groundwater from the Golden Buiterfly pits; and

e erosion and potential instability of existing mining related landforms.

Pancon committed, at that time, to address each of these concerns. In 1993, Pancon
initiated a rehabilitation program which involved the following works:

* Golden Butterfly Waste Dump - reprofiling of the waste rock dump surface,
including flattening of batters to a nominal slope of 3(H) to 1(V); construction of
cover layers over plateau areas of the waste dump; construction of drainage runoff

control areas and construction of stormwater diversion bunds.

* Content Waste Dump - reprofiling of the western batters to a nominal 3(H) to I(V)
slope; construction of cover layers over this batter and clean-up of waste rock piles

adjacent to the dump.

* Open pits (Golden Butterfly, Golden Butterfly North, Lady Isabella and Content) -
construction of peripheral safety bunds and fencing around each pit and erection of

warning signs.

AINDOZROV005\RO02-D.DOCT MAY 1997ASW:hmy 9 Relg
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Revegetation of the waste dump surfaces was carried out by hand broadeasting of seed
following completion of the earthworks portion of the program. Species used included

improved pasture grasses and legumes and native shrubs.

4.2 SITE ASSESSMENT

Environmental monitoring carried out within the site following Pancon’s initial (1993)
rehabilitation program (monitoring data reported in Woodward-Clyde, 1994 and 1996)
indicated that these works were inadequate to achieve the rehabilitation objective as
outlined in Section 1.0, with evidence of continuing acid drainage and erosion from the
waste dumps. Upon acquisition of the controlling interest in Pancon, RGC commissioned
a detailed site assessment to identify the nature and extent of the problem areas, This site
assessment formed the basis for design and implementation of a revised and upgraded
rehabilitation works program.

The scope of the site assessment was as follows;
(i) identification of acid producing matetials within the existing waste dumps and
identification of other visible areas of potentially acid producing material,

including former ore stockpile and associated hardstand areas;

(ii) characterisation of surface and groundwater within the site, with particular
emphasis on discharge from the southern portion of the lease: and

(iif) review of the existing environmental monitoring program currently in place for

the tenement (contained within the 1993 Decommissioning Plan).

" The site assessment was carried out in December 1995 and April 1996 by Woodward-
Clyde, on behalf of RGC.

A description of the methodology and results of these works is provided below,
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4.2.1 Waste Rock Characterisation

The purpose of this program was to identify the various rock types within the waste rock
dumps and surrounding areas and, based on field and laboratory testing, to assess the acid

producing potential of these materials.

The investigation was concentrated within areas that were known or suspected to contain

acid producing materials, These areas included:

¢ Golden Butterfly waste dump and near surrounds; and

» Content waste dump and near surrounds.

The waste dump surrounds incorporate former hardstand and ore stockpile areas and
drainage alignments which have been potentially impacted by waste dump areas.

The program comprised excavation of forty-nine (49) test pits within the above areas.
Materials recovered from each pit were geologically logged, and tested for pH and
electrical conductivity (EC) in the field. Representative samples of each identifiable waste
rock unit were collected for laboratory analysis. Analysis for total sulphur and acid
neutralising capacity (ANC) was carried out on these samples for estimation of the

maximum potential acidity (MPA) and net acid producing potential (NAPP).

Classification of the waste rock materials into three broad categories was carried out using
procedures developed through Canadian research (Brodie ef a/., 1991 Smith & Barton-
Bridges, 1991; Ferguson & Morin, 1991; and Ferguson & Robertson, 1994). The three

categories used are as follows:
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MPA : ANC Ratio Net Acid Producing Potential
> 1:1 and totai sulphur > 0.25% Potentially Acid Producing
Between 13 and 1:] Indeterminate
< 1.3 and total sulphur <0.25% Non Acid Producing

Note:  Where waste rock has been exposed to oxidisation, as in the case of the Croydon site, the festwork is unable to
accurately gauge the degree to which the waste has already oxidised. As a result, sulphate oxidation products
which are no longer acid producing are included in the maximum potential acidity. Therefore the net acid
producing potential (NAPP) may be over estimated.

These categories, in conjunction with the field testing (pH and EC) results, have been used
to characterise the waste rock materials sampled during the investigation program. The

relationship developed between lithology and acid producing potential is described below:

4.2.1.1 Golden Butterfly Waste Dump

Four waste types were identified within the Golden Butterfly dump. These waste types,

and acid producing potential are described as follows:

Red Sand/Sandstone waste

This unit exhibited a range in paste pH and EC across the dump, from 2.3 to 5.5 and 21 to
1770 pS/em, respectively.  One test pit was excavated to the north of the dump in what
was considered to be the natural soil profile. The pH of this material was 5.2 and the EC,
9 uS/fem.

Laboratory testwork was conducted on two samples from this unit. Both samples had low
total sufphur and ANC with a corresponding NAPP of - 0.19 kg H,S0, Due to the very

low total sulphur content, this unit was classified as non acid producing.

AJZVNZROMNNSR002-D.DOCV2Z MAY 1997ASW dun 12
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White Granite waste,

Paste pH and EC results for this waste unit ranged from 3.9 to 5.7 and 50 to 150 pS/em,

respectively. The laboratory testwork indicates a low total sulphur content (<0.01%) and"

ANC (<0.5 kg H:SOu/tonne). The NAPP of the samples tested indicates an indeterminate

acid producing potential due to the very low total sulphur content.

Clay

The clay materials were encountered over the surface of the dump. Field testing for paste
pH and EC indicated a range of 4.5 t0 6.7 and 160 to 600 uS/cm, respectively for these
materials, No samples were collected from this unit. Due to the close proximity of the

layer to the surface and the expected resulting oxidation and soil leaching processes, it is

- expected that this unit would be non acid producing.

Grev Granite waste

Paste pH and EC results for this unit ranged from 2.3 to 5.2 and 130 to 5210 pS/cm,
respectively. This unit was highly variable in the degree of oxidation, grain size and
colour. Visible sulphide mineralisation was common, as were oxidation products (iron
oxides, sulphates etc.). The initial rehabilitation program has placed oxidised acidic
material, previously on the surface, under clay and sand capping. The effectiveness of this
capping is difficult to assess because the condition of the waste prior to capping is not
known, However, the material under the capping in the test pits was generally acidic,
moist and showed signs of sulphide oxidation. Surface outcropping of this waste type

occurred within the northern portion of the dump.
Laboratory analysis of this unit indicates relatively high total sulphur content (0.45 to

1.81%) and low acid neutralising capacity (<0.5 kg HS0, / tonne). Both samples tested
recorded positive NAPP results placing them in the potentially acid producing category.
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4.2.1.2 Content Waste Dump
Three waste types were identified within the Content Waste dump area. These waste
types and associated acid producing potential are described below. The results of field pH

and EC are noted for each of these materials.

Brown Sandy Topsoil,

The field pH and EC of this unit ranged from 4.1 to 5.3 and 14 to 15 pS/cm, respectively.
Laboratory testwork on one sample from the unit indicated a low total sulphur content
(<0.05%) and low ANC (2.5 kg H,SO4tonne). Calculation of the NAPP shows an
indeterminate acid producing potential for the sample tested.

Red Graveliy Clay

Field pH and EC ranged from 2.9 to 4.9 and 136 to 1053 uS/cm, respectively for the unit.
It appears that one test pit has possibly been contaminated by acidic leachate from the
granite waste immediately below the red gravelly/clay layer, accounting for the elevated
EC and low pH. Laboratory testwork undertaken on a sample of this waste type indicated
low total sulphur and ANC. The NAPP category for the sample tested is indeterminate.

Grey Granite waste

Paste pH and EC ranged from 1.9 to 5.5 and 67 to 4570 uS/em, respectively for this unit
although the colour and degree of oxidation varied across the dump. This may be due to
mixing of wastes from both the Content and Lady Isabella pits,

Two test pits located on the south west batter exhibited low pH and high EC. Laboratory
testwork on a sample from this area showed an elevated sulphur content and a
corresponding positive acid producing potential. The wastes within this area of the dump
may be described as potentially acid producing. Conversely, samples of this waste rock
type from other areas of the dump showed higher pH, lower EC and can be classified as

non acid producing.
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The heterogeneous nature of the dump and possibility that the waste rock has been -

sourced from two different pits indicates that isolated pockets of acid producing waste
may be present within the dump.

-4.2.1.3 Other Areas

Stockpile Area

The stockpile area is located to the west of the Golden Butterfly pit, between the pit and
Slaughteryard Creek (refer Figure 1). It drains directly to the creek immediately upstream
of the lease boundary. The soil profile consisted of red sand/sandstone up to 1.5m deep
overlying granite waste. The red sand/sandstone exhibited similar characteristics to the
Golden Butterfly dump sand/sandstone waste unit (refer Section 4.2.1.1) and is considered
to be of indeterminate acid producing potential. The granite unit recorded field paste pH

-and EC of 3.4 and 200 pS/em, respectively. These results and observed physical

characteristics of the grey granite unit suggests similarities with the Golden Butterfly dump
grey granite waste unit. It is expected that this material would be potentially acid
producing.

Haul road.

The haul road runs in a northerly direction between the Golden Butterfly and Content pits.
One test pit was excavated into the haul road to the north east of the Golden Butterfly
dump. Compaction of the haul road area restricted excavation to a maximum depth of
0.5 metres. The material used for the construction of the haul road appeared to be a
mixture of gramtlc waste, sand and red gravelly clay. The field paste pH and EC was
4.0 and 300 puS/cm, respectively. The granitic material at the site tested is expected to be
potentially acid producing.
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Western side of the Content Pit

This area is located to the west of the Content Waste Dump and was levelled during
reshaping of the Content Waste Dump. This area is located adjacent to the Content waste
dump batter from which acidic discharge has been previously noted. Granite waste covers
the surface of this area to a depth of up to I m with some surface salt crusting also noted,

The paste pH and EC of the granite wastes varied from 3.1 to 5.3 and 166 to 445 pS/cm,
respectively. These wastes are similar to the grey granite wastes noted within the Content

waste dump and are therefore considered to be potentially acid producing.

Beneath the granite waste, the natural soil profile was encountered (sandy A horizon and
gravelly B horizon). Laboratory analysis of the granite waste from this area indicated that

the sample tested has a low total sulphur (0.03%) and ANC (2.5 kg H,S04/tonne) and is
non acid producing.

This entire area is acting as a collection area for acidic leachate previously generated from
the Content dump and may contain some pockets of material which are potentially acid
producing.

Drainage channel,

A drainage channel (tributary of Slaughteryard Creek) is located on the eastern edge of the
Golden Butterfly Dump. This channel acts as a collection area for drainage from the
Golden Butterfly Dump. Test pits were excavated within the channel, and the materials
encountered ranged from red clay to brown sandy clay. The paste pH and EC ranged from
2.3 't0 2.7 and 800 to 17,200 pS/cm, respectively. Laboratory testwork indicates the red
clay on the surface of the channel has a relatively high total sulphur content (1.2%). Italso
contains ions which have the potential to contribute to acid generating reactions. These
soils are considered to be affected by the drainage from the waste dump, contaminated by
by-products of AMD occurring within the dump. Despite this level of introduced

contaminants, it is considered that these materials are inherently non acid producing.
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Western side of the Content Pit

This area is located to the west of the Content Waste Dump and was levelled during
reshaping of the Content Waste Dump. This area is located adjacent to the Content waste
dump batter from which acidic discharge has been previously noted. Granite waste covers
the surface of this area to a depth of up to 1 m with some surface salt crusting also noted.

The paste pH and EC of the granite wastes varied from 3.1 to 5.3 and 166 to 445 pS/cm,
respectively. These wastes are similar to the grey granite wastes noted within the Content
waste dump and are therefore considered to be potentially acid producing.

Beneath the granite waste, the natural soil profile was encountered (sandy A horizon and
gravelly B horizon). Laboratory analysis of the granite waste from this area indicated that
the sample tested has a low total sulphur (0.03%) and ANC (2.5 kg H,504/tonne) and is
non acid producing.

This entire area is acting as a collection area for acidic leachate previously generated from
the Content dump and may contain some pockets of material which are potentially acid

producing.

Drainage channel,

A drainage channel (tributary of Slaughteryard Creek) is located on the eastern edge of the
Golden Butterfly Dump. This channef acts as a collection area for drainage from the
Golden Butterfly Dump. Test pits were excavated within the channel, and the materials
encountered ranged from red clay to brown sandy clay. The paste pH and EC ranged from
2.3 to 2.7 and 800 to 17,200 uS/cm, respectively. Laboratory testwork indicates the red
clay on the surface of the channel has a relatively high total sulphur content (1.2%). It also
contains ions which have the potential to contribute to acid generating reactions, These
soils are considered to be affected by the drainage from the waste dump, contaminated by
by-products of AMD occurring within the dump. Despite this level of introduced

contaminants, it is considered that these materials are inherently non acid producing.
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Sandy Area to the North of the Golden Butterfly pit.
One pit was excavated in this area to determine the existing soil profile in the vicinity of
the dump. The profile consisted of uniform red sand with a pH of 52 and low

EC (9 uS/cm).

The acid generating potential of this material was not determined; however, based on the

non-mineralised nature of the soil, it is likely to be non acid producing,

4.2.1.4 Summary of Results
(1) Golden Butterfly Waste Dump

The results of the waste characterisation program within the Golden Butterfly Waste dump

area indicate the following relationship between material type and acid producing

potential:
Red Sand/Sandstone _ _ Indeterminate
White Granite Indeterminate
Clay ~ Non Acid Producing*
Grey Granite Potential Acid Producing

* Inferred classification - no confirmation testwork carried out,

The assessment indicates the profile within the waste dump comprises a surface soil layer
(clay and red sand) overlying grey granite waste. At a number of sites, sandstone or white
granite materials were encountered beneath the surface soils. It is believed that the
sandstone and white granites originated from the Golden Butterfly North Pit and that these
occur primarily within the south western portion of the dump. However, the investigation

indicates that this material is scattered throughout the dump.
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(i) Content Waste Dump.

A relafionship developed between material type and acid producing potential for the

Content waste dump, based on the waste characterisation program, is as follows:

Brown Sandy Topsoil ' Indeterminate
Red Gravelly Clay Indeterminate
Grey Granite Generally non acid producing but with some

localised acid producing arcas

The investigation indicates the profile comprises a brown sandy topsoil layer overlying
grey granite vaste. - Thin layers of red gravelly clay were encountered in some areas. Grey
granite was encountered at the dump surface in a number of locations.

(i) Other Areas

Waste rock'characteristics within other areas within the lease area are as follows:

Haul Road: Waste rock materials within the haul road comprise a mixture of
granite, sand and red gravelly clay. The mixed waste material is
considered to be potentially acid producing, however, due to the level
of compaction within the haul road formation, these materials are -

considered to be effectively encapsulated.

Stockpile Area: The stockpile area comprises surficial red sand/sandstone overlying
grey granite, similar to those encountered within the Golden Butterfly

waste dump. The sand/sandstone are of indeterminate acid producing

potential and the granites considered to be potentially acid producing.
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Western Side of  This area is underlain generally by grey granite waste, similar to that
Content Pit: encountered within the Content dump. Therefore this area is
potentially acid producing

Drainage Channel:  This tributary of Slaughteryard Creek within the channel area,
downstream from the Golden Butterfly waste dump, comprises red
clay to brown sandy clay. This channel is considered to be an area of
contamination due to acidic drainage from the waste dump. The soils

themselves are, however, considered to be non acid producing.

North of Golden  The natural soils encountered within this area are considered to be non
Butterfly Pit; acid producing.

From the above assessment, estimates of the relative volﬁmeé of non acid producing and |
potentially acid producing (including indeterminate) waste rock have been made and are

| presented in Table 2. These estimates are inferred on the basis of the area of surface
exposure of the individual waste rock units.

TABLE 2
Estimate of Waste Rock Volumes

Golden Butterfly Dump 980 800 1780
Content Dump 140 220 T 360
Stockpile Area - 27 27
Haul Road n.c n.c. n.c.
Western Side of Content Pit - 25 23
Drainage Channel - | 12 12
Sandy Area to North of n.c. n.c. n.c.
Golden Butterfly Pit ‘

n.c. Not Calculatable

= Not Present
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4.2.2. Characterisation of Surface and Groundwater Quality

A water quality monitoring program based on the requirements of the 1993
Decommissioning Plan commenced in February 1994, Monitoring was also carried out by
(the operator), BMM, during mining with data available from 1989, and by Croydon Shire
Council (CSC) with data from 1986, The following describes the surface and groundwater

monitoring carried out and provides a brief interpretation of the available data.

4.2.2.1 Surface Water

Surface Water Sampling Sites

Surface water sampling has been carried out from the sites listed in Table 3. These sites
are [ocated on Figures 1, 2 and 3.

TABLE 3
- Surface Water Monitoring Sites

SW1 Adjacent borefield causeway on Slaughteryard Creck, downstream of
lease. ‘
| SW2 Junction of Slaughteryard Creek and ML A boundary
SW3 Upstream of Golden Bulterﬂy Waste Dump on Slaughteryard Creek
SW3A . Adjacent to Golden Butterfly Waste Dump
SW4 Upstream of Golden Butterfly Waste Dump within small CSC dam
Golden Butterfly Pit _ Western Edge of Pit
Golden Butterfly North Pit Western Edge of Pit
Content Pit Weétern Edge of Pit
Lady Isabelia Pit Western Edge of Pit
A3200280\0005'RO02-D.DOCYZ2 MAY [99AASW i 20
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Monitoring of surface water by CSC was carried out at the following sites:

* DBorefield Causeway

» Slaughteryard Creek near bore

¢ Slaughteryard Creek

e Golden Butterfly Waste Dump Runoff

e Above Golden Butterfly Waste Dump

* Town Creek (200 m above Town Creek and Slaughteryard Creek confluence).

Accurate locations of the above sampling sites are not available and therefore they have
not been indicated on the figures.

Surface Water Quality Analyses and Data Quality

Surface water quality analyses for each of these sites included the following suite of

parameters:

pH Arsenic

Total Dissolved Solids Cadmium

Calcium Copper

Magnesium Iron

Total Solids Lead

Nitrate Manganese

Sulphate Mercury
Molybdenum
Nickel
Zinc

The pre-1993 data was collected by either the mine operator or CSC and has been
compiled from unconsolidated data sheets and reports. No detail on sampling procedures
and chain of custody protocols used during this sampling is available and therefore the
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quality of the data obtained is unknown. Accordingly, these data are used for comparison

only, and not for interpretation.

The post-1993 sampling has been carried out in accordance with the procedures contained
in the 1993 Decommissioning Plan. As a result, consistent and appropriate handling
protocols and laboratory analyses were used (with relevant documentation available).
Post-1993 surface water quality data are therefore considered of adequate quality to allow

interpretation,

Surface Water Quality Interpretation -

A compilation of surface water quality data for the above sample sites and sampling
periods is provided in Appendix F. Graphical representation of selected analytes based on
this monitoring data is also provided in Appendix F. Interpretation and comparison (as

appropriate) is provided below.
() Surface Drainages

From the post-1993 monitoring, the surface drainages located downstream of the Golden
Butterfly Waste Dump (SW1, SW2 and SW3A) indicate similar water quality trends.
Typically, these waters are characterised by low pH and high conductivity, with elevated
levels of arsenic, cadmium, copper and iron, generally in excess of ANZECC (1992)
guidelines for livestock (cattle) watering. This water quality indicates the presence of
acidic drainage, which is considered to be sourced principally from the Golden Butterfly
Waste Dump. It is noted also that surface water quality improves with distance from the
Golden Butterfly waste dump. This appears to be a result of dilution from flow events in
Slaughteryard Creek.

Two surface water sampling sites, SW3 and SW4, located upstream of the Golden
Butterfly Dump on Slaughteryard Creek, were established in 1993 and 1996 respectively.
One sampling event was carried out at each of these sites as part of the recent site
assessment. (No sampling had previously been carried out at either site.) Surface water

sampled at both sites was fresh (neutral pH and fow conductivity) with no elevated metals.
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This water complies wiih ANZECC (1992) guidelines for livestock (cattle) watering, Tt is

considered that these water qualities would be characteristic of background conditions.

In general, the pre-1993 monitoring results are similar to more recent monitoring at Sites
SW3 and SW4 and therefore are considered representative of background conditions.
Many of these sites were located on Slaughteryard Creek downstream from the Golden
Butterfly waste dump, and were monitored during or prior to 1988 (i.e. pre-mining).
Therefore they were not subject to deterioration as a result of the mining activity.
However, a distinct deterioration of water quality was recorded during this pre-mining
period specifically at the Borefield Causeway and the Slaughteryard Creek Near Bore
sites. There is no indication, however, as to the cause or source of this deterioration in

water quality.
(ii) Pits

Golden Butterfly Pit- Monitoring data indicates that water quality in the Golden
' Butterfly pit is poor. pH is low and EC high, with elevated
metals including copper, zinc, nickel, cadmium and arsenic.
Water quality appears to remain relatively stable between
monitoring events. It is concluded that this poor water
quality is triggered by oxidation of sulphides within exposed

pit walls and dumped material within the confines of the pit.

Golden Butterfly North Pit- Water quality in the Golden Butterfly North pit is neutral to
slightly acidic and fresh, with negligible levels of metals.
(This water has been used in the past to supplement the
Croydon township water supply.)

Content Pit- Content pit water has been acidic and brackish over the
period of monitoring. Metals including cadmium and copper
are slightly elevated. However, overall water quality is
generally within livestock (cattle) watering guidelines
(ANZECC, 1992).
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Lady Isabelia Pit- Similar water quality trends to the Content pit have been
observed, with low pH, elevated conductivity and slightly
elevated metals. This water quality, however, is generally
within livestock (cattle) watering guidelines (ANZECC.
1992).

4.2.2.2 Groundwater
Sampling Sites

Six groundwater monitoring bores, labelled GBMBI to GBMB6, were established in early
May 1989 to monitor any possible hydraulic connection between the Golden Butterfly Pit
and the Slaughteryard Creek borefield, These bores are located to the south of ML 5248
along a line sub-parallel to Slaughteryard Creek, as shown on Figure 1.

In addition to the GBMB series bores, two bores (labeled BH1 and BH2) were installed in
November 1995 on either side of the Golden Butterfly Pit, as shown on Figure 2. These

bores were installed to monitor groundwater quality proximal to the pit.

Groundwater Quality Analyses and Data Quality

Groundwater quality analysis for each of these sites included the following suite of

parameters:

pH Arsenic

Total Dissolved Solids Cadmium
Conductivity Copper
Chloride Iron

Nitrite Lead

Sodium _ Manganese
Carbonate . Mercury
Sulphate Zinc
AFZWO2RNO0SARI02-D. DOCI22 MAY 199PASW him 24
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As with surface water quality, pre-1993 data (i.e. prior to the 1993 Decommissioning
Plan) are “uncontrolled”, and therefore the quality of the data obtained is unknown.

Accordingly, these pre-1993 data are used for comparison only and not for interpretation.
Post -1993 data have been collected using the sampling procedures and chain of custody
protocols as identified in the 1993 Decommissioning Plan. These data are therefore

considered of adequate quality to allow interpretation.

Groundwater Quality Interpretation

A compilation of groundwater quality data for the above sample sites and sampling periods
is provided in Appendix F. Graphical representation of selected analytes, based on this
monitoring data, is also provided in Appendix F. Interpretation of the post-1993
groundwater quality data and comparison with the pre-1993 data is provided below.

® GBMB Series Bores

The GBMB Series bores intersect the sandstone unit associated with the Slaughteryard
Creek borefield. This unit differs from the granite sequences in which the Golden Butterfly
Pit is located. Distinctively, the granite unit comprises an isolated volcanic plug or vent in
which mineralisation has occurred, and is considered to be of significantly lower
permeability than the sandstones. In a regional context, the granite unit is of considerably

lesser extent than the sandstones.

Groundwater quality from the GBMB Series bores can be characterised generally as being
near neutral to slightly acidic, slightly brackish to brackish with slightly elevated metals
concentrations (including copper and iron). Some variation in pH is noted both spatially
and temporally, with a range of pH from 5 to 8. No clear explanation for this is apparent,

other than potential influence from surface water recharge. (it is noted that a number of

‘the bores are located close to the Slaughteryard Creek channel and therefore subject to

inundation during flow events).
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The following observations are made from a comparison between the pre- and post-1993

data:

GBMBI1- Groundwater was more acidic in the pre-1993 period with greater levels

| of arsenic, iron and zinc.

GBMB?2 - Sulphate levels were generally lower in the pre-1993 period.

GBMBS3 - Shight reductions in TDS, arsenic and sulphate were noted in the post -
1993 period. (pH and conductivity during the March 1994 sampling
were anomalous against the other recorded parameters and the indicated
trends of the previous monitoring.  These results are therefore
considered suspect.)

GBMB4 - Slight pH variations were recorded post-1993 (as with other sites).
Sulphate levels were elevated, however, with no corresponding increase
in metals concentrations.

GBMBS - Generally groundwater quality pre-1993 and post-1993 is consistent.
However, similar to GBMB4, in March 1994, the pH and conductivity
are both higher than the pre-1993 trends.

GBMBG - Pre-1993 and post-1993 water quality data are generally consistent.
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(1) BH Series Bores

Groundwater levels within bores BH1 and BH2 show a considerable difference. The water
level in BHI appears to correspond broadly with the water level within the Golden
Butterfly pit. The groundwater level within BH2 corresponds to the groundwater depth in
GBMBI1 located approximately 50 m to the southwest in Slaughteryard Creek and
suggests a shallow, unconfined aquifer. Although both bores were constructed within
granite, BHI intersected competent, intact sequences while the granites within BH2 were
highly fractured. (It is inferred 'that BH2 is located near the contact between the granite
and sandstone units.) It is therefore indicated that the bores intersect two different and
possibly unconnected aquifers. It is.therefore likely that BH2 intersects the aquifer which
hosts the Slaughteryard Creek borefield system.

Groundwater quality measured from these bores indicate near neutral pH for BHI and low
pH for BH2. Low salinity was observed in both bores, with slightly elevated sulphate
levels. All other parameters were of similar magnitude and generally of the same order as
the existing bores GBMB1 to GBMB6.

Given the similar water level between BH1 and the Golden Butterfly Pit, hydraulic
connection may be assumed, However, due to the significant difference in pH levels, it is
- considered that the extent of mixing is limited, therefore, low permeabilities within the
granite sequences are indicated (although no explanation can be given as to the reason for
lower pH within BH2 than BHI). Furthermore, there is no similarity in water quality
between BH2 and the Golden Butterﬂy Pit, other than pH. Indeed, due to the higher
water level in BH2, nett groundwater movement from the area of BH2 towards the pit
would be likely.
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- | 4.2.2.3 Summary

(i) Acidic drainage is occurring from the Golden Butterfly waste dump. This is
reflected in surface water quality within Slaughteryard Creek downstream of the
dump, which is of low pH, high conductivity and elevated metals. This water
quality does not meet ANZECC (1992) guidelines for livestock (cattle) watering,
and is of poorer quality than surface water quality monitored in Slaughteryard

Creek upstream of the dump.

(i) © AMD is occurring in the Golden Butterfly, Content and Lady Isabella pits,
characterised by low pH and elevated conductivity. Water quality is poorest in
the Golden Butterfly pit. ‘

(iii} Groundwater quality within the sandstone aquifer located within the
Slaughteryard Creek drainage area downstream from ML 5248 (i.e. host
sequence of the Slaughteryard Creek borefield) indicates marginal water quality

from a water supply perspective. However, the data available indicate no

deterioration of groundwater quality since the time of mining, which suggests that
connection between the aquifer and the Golden Butterfly pit does not exist.

(iv) It is considered, based on relative groundwater levels, that there is possible
groundwater flow towards the Golden Butterfly pit area from the surrounding
sandstone aquifer. It is indicated, however, that the granite unit, in which the pit
is formed, is of low permeability, therefore the rate of groundwater movement

would be low.
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4.2.3 Review of Existing Environmental Monitoring Program

The environmental monitoring program contained within the 1993 Decommissioning Plan

is summarised in Table 4 and reviewed below:

TABLE 4

Woodward-Clyde .

~
v

1993 Decommissioning Plan Environmental Monitoring Program

ITEM.© | PROCEDURES . | MONITORING INTERVAL
Surface Water Quality Sampling and analytical Monthly during wet season months
analysis (January to April) and on an event basis
during dry season months (May (o
December) and/or high intensity storms
Groundwater Quality Sampling and analytical Half yearly
analysis
Vegetation Line intercept transects Assessment pre and post wet season
Quadrate surveys
Use of photo-point stations
Erosion Visual observations Quantitative assessment monthly during

Photo point stations
Measure of depth of gullies

wet season months (January to April)
and on an event basis during dry season
months (May to December) and/or high
infensity storms,

Surface Water Quality

(1) Until December 1995, surface water quality sampling had been confined to three
sites (SWI, SW2 and SW3A). These sites provide an indication of water quality

within Slavghtéryard Creek downstream of the Golden Butterfly waste dump.

Although a site was nominated upstream of the waste dump (SW3) to provide an

indication of background water quality, no monitoring was carried out at this

location prior to December 1995.

(i) No surface water quality monitoring has been carried out within the western
portion (Content and Lady Isabella pit area) of ML 5248.
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Groundwater Quality

(i) No groundwater monitoring within the lease area was included in the monitoring
program. As a resuit, no data are available on the groundwater regime around the
Golden Butterfly pit area, its potential connection with adjacent aquifers, or the
potential for recharge or drainage from the Golden Butterfly waste dump to

groundwater.

Vegetation

(1) Vegetation monitoring sites on the waste rock dumps were destroyed in the 1996
rehabilitation program.  As a result, appropriate new sites will need to be
installed.

(i) * The vegetation control points (VCS1 to VC55) are located on flat land
surrounding the dumps. These sites do not represent topographic units similar to
the recontoured waste dump batters, therefore new/supplementary sites are to be

identified.

Erosion

(1 Existing erosion monitoring sites were destroyed in the 1996 rehabilitation
program, -

(i) Erosion has not been monitored at the vegetation control points. New sites will
be identified which will include land units with similar slope to the. waste dump
batters.

4.3 REHABILITATION ISSUES AND OPTIONS

Based on the site assessment described in Section 4.2, the following significant

rehabilitation issues were identified:
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(i) Acid drainage from the Golden Butterfly waste dump area was occurring. This
was due to the quantity and nature of the potentially acid producing waste rock
within the dump. Based on the characteristics of the Content waste dump
material, there was some limited potential for acid drainage from this area,
however, there was no surface water monitoring within the area to confirm this

condition.

(i) AMD was occurring within the Golden Butterfly, Content and Lady Isabella pits;
the most severe case being within the Golden Butterfly pit.

(i1) The existing environmental monitoring program was considered by RGC to be
“inadequate to support a comprehensive assessment of the performance of the
existing or any future rehabilitation works, based on RGC’s corporate
environmental standards.

It was therefore considered that additional rehabilitation works were required within
ML 5248 to ensure compliance with the rehabilitation objective as outlined in Section 1.0.
In conjunction with these works, the existing environmental monitoring program would

also need to be upgraded.
4.3.1 Rehabilitation Options

Based on the identified significant rehabilitation issues outlined above,' a list of
rehabilitation options for the mining related landforms within ML5248 area was compiled.
These options are tabled below:
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Landform ~ Rehabilitation Options
Waste Dumps (i) Do Nothing '

(ii) Drainage Re-direction

% (iit) Reprofiling and Capping
i “{iv) Removal
Pits (i) Do Nothing
(it) Backfilling
Other Areas * (i) Do Nothing

(i) Removal

*Includes stockpile areas, Haul Road, wesler side of the Content Dump, Drainage Channel -
and Sandy area to the north of the Golden Butterfly Pit.

A brief review of these options follows:

Waste Dumps

It is considered that the “Do Nothing” and “Drainage Re-direction” options would not
assist in compliance with the adopted rehabilitation objectives. The site assessment
described in Section 4.2 indicates that under the “Do Nothing” option, continuing acid
drainage from the Golden Butterfly waste dump and possibly the Content waste dump
continues to occur. Theré would be opportunity to drain both waste dumps into adjacent
pits, however, such discharge would likely lead to further deterioration in pit water quality,
as well as creating a condition that would require ongoing management, Both of these
options have been discounted, primarily due to the inability of either to control the poor
quality discharge from the waste dump areas.

The two rehabilitation options considered viable for the waste dumps are:

(i) Reprofiling and Capping
(ip) (Waste Dump) Removal
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Pits

The two pit rehabilitation options identified (i.e. “Do Nothing” or “Backfilling”) are
considered viable.

The water quality assessment carried out and summarised in Section 4.2 indicates litnited
potential for nett outward movement of Golden Butterfly pit water into the surrounding
shallow groundwater system (although the impact on deeper aquifers was not assessed).
For the other pits, it is considered that, due to the quality of the pit water, any mixing with
surrounding groundwater would have lesser impacts on 'background groundwater quality
than the Golden Butterfly pit. Provided that the pits do not overtop, therefore, the “Do
Nothing” option for all pits is considered to be appropriate.

The “Baélcﬁlling” option would be carried out in conjunction with the “Removal” option

for the waste dumps, with waste rock being directly backfilled to the pits. The issues to be

considered in relation to this option are the potential release of pit water through
overtopping during the rehabilitation works, as well as post-rehabilitation.

Other Areas

The site assessment identified areas that were potentially acid forming or that were

contaminated from AMD. Although their contribution to overall environmental impact on
the lease is not clear, it is considered prudent that material from these areas that is

considered suspect be removed, while other materials could remain in place. The “Do

Nothing” option is not considered appropriate for these areas, unless it can be identified
that no potentially acid producing material occurs within the area,

Based on the above, the rehabilitation options considered appropriate for ML 5248 are as
follows:
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Landform Appropriate Rehabilitation Option
Waste Dumps Reprofiling and Recapping

Waste Dumps/Pits Backfilling (Waste Dump to Pit)

Pits Do Nothing '

Other Areas Removal (of suspect material)

4.3.2 Engincering Assessment of Rehabilitation Options

Engineering assessment of each of the rehabilitation options for ML 5248, identified in

~Section 4.3.1, has been undertaken. These assessments formed the basis for design of the
selected options. A brief outline of these assessments is provided in Appendix B with a
summary of each outlined below.

Waste Dumps - Reprofiling and Recapping Option

This option would comprise:
(i)' reprofiling of waste dump batters and regrading of surfaces;

(i) capping of waste dump surfaces and batters using compacted clay layers
overlain by surface protection layer consisting of benign rock fill.

The key issues in relation to design of this option include the following;:

(i)  The reprofiled surface needs to be designed to enhance geotechnical stability,
to enable controlled surface water drainage and to allow construction of
capping systems. Geotechnical and hydrological analyses were carried out in
conjunction with this design.

(i) The capping layer needs to be designed (thickness and configuration) to limit
ingress of water and oxygen into the dump, such that AMD potential is
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mitigated. Hydrological (infiltration) modelling was carried out to support this

design.
Design features of the feproﬁling and recapping options are as follows:
\
(1)  Reprofiling Works

Batter slopes of 3(H):1(V) minimum are required, with benches of some 5 m

width provided at 50 m (maximum) vertical spacing.

(i) Waste Dump Cover Configuration

Capping Layer Clay Fill Clay Fill
- 600 mm thickness - 450 mm thickness
- Permeability <10°m/s* | - Permeability <10 m/s*
Surface Protection Layer | Rock Fill Rock Fiil
- 400 mm thickness - 400 mm thickness

*  Recompacted to 98% of standard maximum dry density at -2% to +3% of optimum.

Waste Dump/Pits - Backfilling Option

The possible pit backfilling strategy for ML 5248 is:

M Golden Butterfly waste dump to Golden Butterfly pit; and

(i1) Content waste dump to Content pit and/or Lady Isabella pit. .
The key issues related to the design of the backfilling option are as follows:

(1) The backfilling option is controlied by the available pit volume;
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(i) The pits currently contain significant quantities of water which may affect
the achievable volume efficiency of the void, as well as contribute to

possible pit overtopping, and

(iif) Possible seepage discharge from the backfilled void resulting from

saturation of the emplaced waste rock.

Based on the estimated available pit volumes and inferred compatibility properties of the

waste rock materials, the following considerations have been made:

) The Golden Butterfly pit will not fully contain, beneath the pit rim, the
volume of material within the Golden Butterfly waste dump. Mounding of
the finished surface will therefore be required.

(ii) The Content pit void volume is slightly lower than that required for
containment of the Content waste rock volume. Slight surface mounding

will therefore be necessary.

(i) The Lady Isabella pit possesses limited void capacity and therefore would
not have application under the pit backfilling option,

Hydrological modelling has been carried out to assess the effectiveness of the pit
backfilling scenarios. Modelling was completed to define pit overtopping potential both

during backfilling works and under service conditions. These analyses indicate the

following:

(1) the potential for pit overtopping during the construction phase would be
marginal, depending on the level of compaction achieved within the backfill
material; and

(i) it 15 possible that water levels within the backfilled pits will rise sufficiently
to overtop the pit rim and migrate as a seepage front appearing at the toe of
the mounded dump.
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Pits - “Do Nothing”

The most significant engineering issue to be considered in relation to this option is the
potential for overtopping of the pit rim. A basic hydrological analysis has been carried out
to assess the condition, and indicates that pit overtopping is unlikely to occur.

Detatled assessment of the long term environmental impact of this option has not been
undertaken, although, based on available groundwater monitoring data from the Golden
Butterfly pit areas, no pit water migration has been indicated (refer Section 4.2.2.2). Tt is
possible, however,. that long-term equilibrium groundwater levels are higher than current
pit water levels, therefore, the analysed pit overtopping and potential groundwater

movement conditions, as described above, may vary with time.

Other Areas - Removal

Due to the potential for acid producing material existing within the stockpile, hardstand,
and drainage areas located within the Jease area, suspect materials should be removed and
dumped into pits.

4.3.3 Selected Rehabilitation Options

Based on the engineering assessment, as summarised above and outlined further in
Appendix B, RGC elected to offer four rehabilitation options to tender to obtain accurate
details on costs and logistics. This information was combined with identified

environmental and engineering considerations to determine the preferred option. From

that assessment, the following rehabilitation scenario was selected by RGC for ML 5248:
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Waste Dumps Reprofiling and Capping
Pits Do Nothing
Other Areas:

- Stockpile Area Remove

- Haul Road Do Nothing

- Western side of Content Pit Remove
- Drainage Channel "Remove
- North of Golden Butterfly Pit Do Nothing

4.4 OTHER REHABILITATION ISSUES

In conjunction with rehabilitation works for ML 5248, the following additional
rehabilitation issues require consideration:

e Background landholder requirements; and

»  Contaminated Lands Act provisions.

4.4.1 Background Landholders Requirements

As stated in Section 2.2, the existing background landholders (i.e. DoL and CSC) will assume
the managément of the former ML 5248 on relinquishment by DME. Consultation between
Pancon and these parties was initiated during the 1993 rehabilitation works and has continued

through to the current stage. The outcomes of these discussions are summarised below:
Queensiand Department of Lands (Dol)

Landholder requirements were received in 1993 from the DoL Regional Operations Manager
of Land Services, Cairns (as contained in Appendix C) and were confirmed verbally in 1996.
The desired post-mining fand use as indicated by Dol is grazing, Specific rehabilitation

requirements include the following;
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. that road areas be rehabilitated with natural vegetation cover using endemic
species, apart from minimal access roads suitable for local usage. (The location of
the access tracks should be ascertained by reference to CSC);

. DoL has no specific requirements with regard to fencing around reserves but
advises that the replacement or maintenance of any fencing
damaged/removed/erccted in the mining process be reviewed in consultation with

the landowners in the locality, with their legal boundaries taken into consideration;
. areas used for grazing be revegetated with improved pasture;
. all foreign equipment and rubbish removed; and

. suitable vegetation be established to control soil erosion where necessary.
Croydon Shire Council (CSC)

Landholder preferences (Appendix C) were received in October 1993 from CSC and revised
following discussions in 1996. The desired post-mining land use as indicated by the CSC is
Town Common with a portion of the site being aflocated as town water supply catchment (with

grazing being discouraged within these areas). In addition, the following specific requirements
were indicated:

. Maximisation of watershed catchment into Golden Butterfly North Pit (although
CSC is not likely to require this resource again since the construction of a new
water supply dam). ‘

. Retention of access to Golden Butterfly North, Lady Isabella and Content pits;
and

. Use of native tree species in the revegetation program.
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Further to these requirements, CSC has confirmed that restrictions to livestock access within
the Town Common area would be continued. CSC would take responsibility for control of

access through fencing, and maintenance as required.
4.4.2 Contaminated Lands Act Provisions

RGC’s understanding of the Contaminated Lands Act provisions are outlined below. This
outline indicates the desired outcome of the lease decommissioning process as it relates to
the Contaminated Lands Act.

The Contaminated Lands Act, 1992 (CL Act), is triggered upon the Mining Lease
surrender. Currently there is no final agreement between the DME and Dok to

~ allow the DME to administer the provisions of the CL Act and the Environmental
Protection Act (EP Act). The current Queensland Government plans to
amalgamate the CL Act into the EP Act but with no indicated Jundamental
changes to the provisions of the Act. The DoE, upon lease surrender, will review
a site contamination report and assess the sites classification status. Site
classifications are: '

- Probable
- Former

- Restricted
- Released.

The Minerals Re&ources Act, 1987 requires a Final Rehabilitation Report (FRR)
in which key elements include:

*  Sife Assessment/Investigation Report;
e Site Risk Assessment Report;

e Site Management Plan.
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Until a memorandum of understanding (MOU) is signed between the DME and
Dol on departmental administering roles, the FRR will need to be submitted to
both departments.

The DME will use the FRR to allow.surrender of the Mining Lease while the
DoE will utilise the report for classification purposes, registering and deeming

the adequacy of the Site Management Plan.

4.5 DETAILS OF UPGRADED REHABILITATION WORKS PROGRAM

An upgraded rehabilitation works program for ML 5248 was commenced in August 1996
by RGC and completed in December 1996. This program comprised the following works:

. Golden Butterfly Waste Dump

Clay fill capping and rock fill surface protection of the entire waste dump surface,

including construction of'a key trench around the dump perimeter;
. Content Waste Dump

* Reprofiling of batter slopes (other than the western batter), with clay fill capping and
rock fill surface protection of the entire dump surface;

* Other lease area activities, including:

(i) Removal of potentially acid producing waste rock within hardstand areas
adjacent to the Golden Butterfly and Content Waste dumps, with disposal
of the excavated waste to adjacent open pits;

(i) Removal of channel bed sediments within the reach of the Slaughteryard
Creek tributary which drains the Golden Butterfly waste dump;
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In addition, miscellaneous rehabilitation works, that have not yet been addressed in this
document but are necessary to complement the above major activities or to comply with

specific background landholder requirements, are as follows:

(i) Backfilling of open drill holes and removal of assoctated rubbish:

(i) Construction of surface drains and a pond to collect surface water drainage
from the Content Waste Dump site (for the purpose of surface water
sampling);

(i) General site clean-up;

(iv) Backfiiling of open mine shafts;

(v) Removal of AMD producing material from an area adjacent to the lease
which had the potential to affect that part of the Belmore Creek catchment
on ML5248. (This material was discovered during the course of the ‘
rehabilitation works program, was a significant AMD source, and had the

potential to mask any benefit from the works around the waste dump site.)
(vi) - Revegetation of disturbed areas including rehabilitated waste dumps.

The extent of the upgraded rehabilitation works within ML.5248 (as-constructed) is shown
in Appendix G. |

4.6 REVEGETATION WORKS

The objective of the revegetation program is to establish a sustainable vegetative cover and
provide long-term stabilisation and protection of waste dump surfaces and other disturbed
areas on ML 5248. The revegetation work carried out comprised of sowing with a seed
mix of native tree and shrub species similar to those found in the surrounding native
woodland communities. A description of the revegetation works program is provided in
Appendix H.

AIDONZROMVOOSR002-D.DOCVI2 MAY 1997ASW:lum 42

19-181 File E . ‘ Page 48 of 285

~
A

Relf




Woodward-Clyde .

5.0
MONITORING

Environmental monitoring to objectively assess the performance of rehabilitation works within
ML5248 forms the basis for determining the success of the 1996 (Amended) Decommissioning
Plan. The environmental monitoring program has been designed to facilitate on-going,

systematic monitoring addressing the following issues:

. Surface water quality;
. Groundwater quality;
. Vegetation; and

. Erosion,

It has been identified, as a result of the recent site assessment as described in Section 4.0, that
the initial rehabilitation works carried out within ML 5248 were inadequate to effectively
control AMD on the site. It was further identified that the environmental monitoring program
included in the 1993 Decommissioning Plan was lacking, based on RGC’s corporate
environmental standards, and considered unable to support a comprehensive analysis of the
performance of any ongoing rehabilitation works.

Accordingly, to provide substantiation for an application to relinquish the lease area, RGC
decided to review and upgrade the environmental monitoring program. The details of this
revised program are summarised in Table 5,
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TABLE 5

Environmental Monitoring Schedule for ML5248

Category Location “ . Site Descripti 7 - Frequency
Surface Water-Pits Golden Butterfly Western Edge Quarterly for all pits.
Golden Butterfly North Eastern Edge (Samples to be taken in December, March, June and
Content Western Edge September - beginning of the month)
) Lady Isabella Western Edge
Surface Drainage Sites | SW1 Adjacent to the borefield causeway on Slanghteryard Creek All sites monthly subject to the availability of water.
approx. 1.5 ki downstream of ML 3248 boundary. p
SW2 Junction of Slaughtervard Creek and the lease boundary. December 1996 to April 1997 Al sites twice monthly
subject to the availability of water (flowing only).
SwW3 Upstream of Golden Butterfly Waste Dump on Slaughteryard | (Monthly sampling to be done at the beginning of the month.
Creek. Twice monthly sampling to be done at the beginning of the
month and at mid-month).
SW3a Drainage channel adjacent to the eastem side of Golden
Butterfly Waste Dump. '
SW4 Water storage dam on Slanghteryard Creek east of Golden
Butterfly Dump.
SwWs Drainage control pond west of Content Waste Dump.
Groundwater GMEI1, GMB2, GMB3, South of ML 5248 minning in a line sub-parallel to All groundwater sites quarterly.

GMB4, GMB3, GMBS6.

Slanghteryard Creek.

BHI, BH2.

Northern and southern sides of Golden Butterfly Pit.

BH3, BH7.

East of Golden Butterfly Waste Dump.

(Samples to be taken in December, March, June and
September - beginning of the month.)
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TABLE 5 (Continued)
Environmental Monitoring Schedule for ML5248

Category

Location " - -

~+ Frequency

Vegetation

Golden Butterfly and
Content waste dumps and

adjacent revegetated areas -

Permanent vegetation monitoring transects set up in
representative vegetation units in undisturbed control areas,
Permanent transects and quadrates installed on the waste
dumps and adjacent disturbed areas.

Transects and quadrates will be menitored for species richness
(number of species per unit area), species frequency, plant
density, and growth rate. Any weed species observed will be
recorded. Perennial grasses will be recorded and their cover
and amounts of ltter will be estimated. '

Permanent photo monitoring points will be installed in both
the control and revegetated areas.

Initial monitoring visit late in financial year 1996/97, then
tate dry-season each vear, commencing 1997.

Erosion

Golden Butterfly and
Con;ent waste dumps.

Sail surface condition will be monitored using Landscape
Function Analysis.

Permanent transects and quadrates will be installed. Typically
they will be orientated laterally across the site. Significant
erosion observed will be described, measured and
photographed.

Permanent photo monitoring points will be installed,

Initial monitoring visit late n financial vear 1996/97, then
late dry-season each year, commencing 1997,
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The following sections provide a detailed description of the monitoring sites and

procedures associated with this program.

5.1 SURFACE WATER QUALITY

The surface water quality monitoring program involves sampling and laboratory analysis of
surface water from the pits and at surface flow/drainage sites,

‘5.1.1 Sampling Sites

Pits

Surface water contained within the four open pits, located within ML 5248, will be
monitored. Water in these pits is a combination of direct rainfall, groundwater inflow and

limited runoff from the area within the perimeter bunds,

Sampling will be carried out in accordance with the procedures outlined in Appendix D.
Samples will be taken from the edge of the water body contained within each pit. Specific

sampling locations are summarised below:

Golden Butterfly Pit Western edge
- Golden Butterfly North Pit Eastern edge
Lady Isabella Pit Western edge
Content Pit : Western edge.
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Surface Flow/Drainage Sites

Six (6) sampling locations, labelled Sites SW1 to SW5 and SW3A, are established at
surface flow/drainage sites within or surrounding the lease area. Sites SW1, SW2 and

SW3 were nominated in the 1993 Decommissioning Plan. Site SW3A was established
subsequently, and Sites SW4 and SW5 have been established by RGC as part of

augmentation of the environmental monitoring program. These sampling sites are

indicated on Figures 1, 2 and 3 and are described below:

SW1 is located adjacent to the borefield causeway on Slaughteryard Creek
approximately 1.5 km downstream of the ML 5248 boundary;

SW2 is located at the junctioh of Slaughteryard Creek and the lease boundary;

SW3 is located upstream of the Golden Butterfly Waste Dump on Slaughteryard
Creek;

SW3A was established in 1994 and is located in the drainage channel adjacent to
the eastern side of the Golden Butterfly Dump;

SW4 was established in March 1996 and is located in the water storage dam on
Slaughteryard Creek east of the Golden Butterfly Dump, some 200 m downstream
from SW3; and

SW3 was established in May 1996 and is located in a shallow drainage control
pond down-gradient and to the west of the Content Dump area.
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The nominated surface water quality compliance point' is SW1 for the Golden
Butterfly/Golden Butterfly North catchment. This compliance point will be maintained.
However, RGC aims to achieve compliance criteria at SW2 on the lease boundary. There

is no nominated compliance point for the Content/Lady Isabella catchment, therefore RGC

- has established a monitoring point (SW5) for that area, at which it aims to achieve the

compliance criteria. The nominated background surface water quality site is SW3 for the

lease area, with SW4 acting as a supplementary site, as it is a more permanent water body.

Sampling from these surface flow/drainage sites will be carried out in accordance with the

procedures outlined in Appendix D.

5.1.2 Sampling Frequencies

/

Surface water will be sampled at the following frequencies:
» Pits Quarterly

¢ Surface Drainage Sites Monthly, subject to availability of water.
During the first wet season (December 1996 to April
1997), the frequency of monitoring for these sites will
be twice monthly (subject to the availability of water).

The sites at which the targel surtace water quality as described in Section 5.0 will be achieved.
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5.1.3 Analyses

Surface water samples collected will be handled in accordance with the Chain of Custody
requirements as detailed in Appendix D, and will be delivered to a NATA registered
laboratory. Laboratory analyses will be carried out on the following analytes:

pH -Arsenic
Total Dissolved Solids (TDS) Cadmium
Electrical Conductivity (EC) - Copper
Calcium Iron
Magnesium : Lead
Sodium Manganese
Sulphate ) Nickel
Zinc

The above list of analytes is a modified suite based on a review of the 1993
Decommissioning Plan parameter list and the results of past monitoring. An explanation of
the changes to the suite of analytes is provided in Section 6.1

5.2 GROUNDWATER QUALITY

3.2.1 Groundwater Sampling Sites

The groundwater quality monitoring program will involve monitoring from ten (10) bores
located within or on the surrounds of the lease area,

Six groundwater quality monitoring sites, labelled GBMB1 to GBMB6, were nominated in
the 1993 Decommissioning Plan. These six sampling sites were installed in May 1989 and
are located to the south of ML 5248, running in a line sub-parallel to Slaughteryard Creek,
as shown in Figure 1. These bores were installed prior to decommissioning of the mine to
monitor the potential impact of the operation on Croydon's water supply at that time
(associated with the Slaughteryard Creek borefield).
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Two (2) groundwater monitoring bores were installed in November 1995 on the northern
and southern sides of the Golden Butterfly Pit (BH! and BH2 respectively), as shown on

Figure 2. These bores were installed to monitor the groundwater depth and quality -

proximal to the pit and to assess any relationship between pit water quality and quality of
the surrounding groundwater.

Five (5) pre-existing shallow bores (BH3 to BH7) were established as monitoring points in
May 1996 adjacent to the Golden Butterﬂy Waste Dump (refer Figure 2) to monitor
possible shallow groundwater influences within the Slaughteryard Creek area resulting
from drainage from the waste dump. Two of these bores, BH3 and BH7, will be sampled
as part of the environmental monitoring program.

Sampling from the nominated groundwater monitoring sites will be carried out in

accordance with the procedures outlined in Appendix D.

5.2.2 Sampling Frequency

Groundwater monitoriﬁg bores will be sampled quarterly,

5.2.3 Analyses

Groundwater sampies collected will be handled in accordance with the Chain of Custody
requirements as detailed in Appendix D, and will be delivered to a NATA registered
laboratory. Laboratory analyses will be carried out on the following analytes:

pH Arsenic
Total Dissolved Solids (TDS) Cadmium
Electrical Conductivity (EC) Copper
Calcium Iron
Magnesium Lead
Potassium Manganese
Sodium Nickel
Sulphate Zinc
Chloride
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The above list of analytes is a modified suite based on a review of the 1993
Decommissioning Plan parameter list and the results of past monitoring. An explanation of

the changes to the suite of analytes is provided in Section 6.2.

The parameter suite carried out on the BH series bore samples (i.e. from BH 1, BH 2,
BH3 and BH7) will include the following:

pH

Total Dissolved Solids (TDS)
Electrical Conductivity (EC)
Sulphate

{ron

This suite is intended to provide an indication of trends in superficial groundwater quality
‘in areas adjacent to the Golden Butterfly Waste Dump.

5.3 VEGETATION

Vegetation and erosion monitoring will be based on a method being developed by the
CSIRO called Landscape Function Analysis (LFA). The application of LFA is described in
CSIRO (1997. The basis of LFA is to measure how well a rehabilitated landscape is using
water and nutrients, its ability to resist erosion and the landscape’s progress towards
becoming a stable self-sustaining unit, in comparison with selected control sites with
sirailar topography.

Additionally, the following parameters will be measured and recorded:

* species richness (number of species per unit area);

» species frequency (% of quadrates in which that species is recorded);
s plant density; and .

e growth rate,
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Any occurrence of weeds will be recorded and control methods determined. where

necessary.

Monitoring will involve the setting up of permanent transects and quadrates on both
rehabilitated areas and control sites in the surrounding woodlands. The number of
quadrates and transects installed will be determined by statistical requirements. A series of
permanent photo monitoring points will also be installed. Typical sites are shown on

Figures 2 and 3.

An initial monitoring visit will be made in May/June 1997 to measure the establishment of
vegetation. Subsequently, annual monitoring visits will be made late in the dry season
(October/November), also commencing in 1997.

The annual monitoring visits will be used to collect data to record the performance of the
revegetated areas and plot their progress towards achieving completion criteria. The raw |
data collected and a data summary and analysis will be included in the annual monitoring
report.

5.4 EROSION

LFA measurements of the rehabilitation areas, which includes Soil Surface Condition
Classification (SSCC) as described in Tongway and Hindley (1995), will be used as a
component of the erosion monitoring program. SSCC looks at ten soil surface features.
Data from classifying these features are broken into three categories which focus on
surface stability, infiltration, and nutrient cycling as indicators of landscape surface
condition. Data from each of these categories are converted to percentaée values to

enable comparison.
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Erosion monitoring will use the same network of transects, quadrates and photo
monitoring points installed for the vegetation monitoring. The procedure will describe the
geographic setting of the site, characterise the spatial pattern of soil and vegetation, and
soil microtopography and texture. Forms of erosion will be described, measured and
photographed, and cover of perennial grasses and litter will be estimated. Remedial
carthworks will be prescribed for major erosion areas.

Using the methods described above, it will be possible to assess the rehabilitation success
and to make predictions about the rate of development of a sustainable ecosystem,

In addition to monitoring the transects and quadrates, the overall surfaces of Golden
Butterfly and Content waste dumps will be inspected and significant erosion observed will
be described, measured and photographed,

The monitoring frequency will be the same as that used for vegetation and data collected

will be reported in the same way.

5.5 MONITORING AND REPORTING

The environmental monitoring program will be maintained by RGC utilising a local
representative and external consultants.

All' data collected from the site will be compiléd, analysed and reported to the DME annually.
In addition, an annual inspection of the site will be carried out by RGC.

As part of the site relinquishment application, RGC will submit a Final Rehabilitation Report to
DME (as outlined in Section 4.4.2), detailing the results of the environmental monitoring
program and demonstrating successful attainment of the lease relinquishment criteria as defined
in Section 6.0.
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6.0

LEASE RELINQUISHMENT TARGET CRITERIA

Nominated target criteria by which lease relinquishment will be assessed were established in

conjunction with DME and were included in the 1993 Decommissioning Plan, These lease

relinquishment criteria have been revised by RGC to ensure they accurately reflect the effect of

the rehabilitation works on the environmental condition of the lease and its surrounds,

A summary of these revised criteria is provided in Table 6 below. These criteria are

described in detail in the following sections.

TABLE 6

Summary of Lease Relinquishment Criteria

Golden Butterfly

pH, TDS, EC, Calcium,

Surface Water - No compliance criteria
Pits and Golden | Magnesium, Sodium, Sulphate,
Butterfly North, Arsenic, Cadmium Copper, Iron,
Content and Lady | Lead, Manganese, Nickel, Zinc
Isabella
Surface SW Series Sites pH, TDS, EC, Calcium, Livestock watering guidelines -

Drainage Sites

Magnesium, Sodium, Sulphate,
Arsenic, Cadmium Copper, Iron,
Lead, Manganese, Nickel, Zinc

beef cattle (ANZECC, 1992) or

-115% of background surface water

quality, whichever is greater.

Groundwater 1) GBMB Series 1) pH, TDS, EC, Calcium, 1) GBMB Series Bores:
Bores Magnesium, Potassium, Maintain existing water qualit
Sodium, Sulphate, Chloride, MSUNE duaitty
. ) measured during the period
Arsenic, Cadmium, Copper,
1990 to 1993,
Iron, Lead, Manganese,
Nickel, Zinc
2) BH Series 2) pH, TDS, EC, Sulphate, Iron | 2) BH Series Bores:
Bores . _
No compliance criteria
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Summary of Lease Relinquishment Criteria

i3

Content Waste
Dumps and adjacent
revegetated areas

systems on waste dump
sloping.

Erosion gully stability and
depth,

- LOCATION PARAMETERS COMPLIANCE -
‘ ' , : 'LEVELS/TARGET CRITERIA
Vegetation Golden Butterfly and Landscape Function Analysis | « Capture and decomposition of
Content Waste (LFA) Species richness (No. leaf litter,
d adj i i . .
?et:g;st ;2d zr i:sent of species per unit area) e Vegetation structural
Species frequency (Y% of complexity trending towards -
quadrates in which that control sites.
specles is recorded). *  Vegetation composiﬁonal
Plant density. complexity trending towards
Growth rate. control sites.
¢ Habitat complexity trending
towards control sites,
Erosion Golden Butterfly and. Integrity of bank/trough + Erosion depth not greater than

300 mm.

6.1 SURFACE WATER QUALITY

Pits

As no beneficial use has been established for the pits, it is proposed not to set

relinquishment criteria for the quality of contained water. However, pit water quality will

continue to be monitored and any trends examined, particularly with respect to trends in

groundwater quality within adjacent monitoring bores.
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Surface Drainage Sites

The surface water relinquishment criteria included in the 1993 Decommissioning Plan
comprised the ANZECC (1992) guidelines for livestock watering (beef cattle). A suite of
parameters was derived againét which comparison of these guidelines was made. Based on the
results of past monitoring, this suite of parameters was reviewed and revised.  Mercury,
molybdenum, nitrite and nitrate have been removed from the list of parameters as they have
been at or below detection limits and compliance levels for the sites monitored during all
monitoring events. Electrical conductivity (EC) has been added in order to provide a more
complete indication of surface water chemistry. The laboratory analysis suites outlined in

Sections 5.1.3 and 5.2.3 have been adjusted to reflect these changes,

A complete suite of surface water quality parameters adopted for the 1996 (Amended)
Decommissioning Plan is provided in Table 7. Acceptable criteria for each analyte within this
suite, based on ANZECC (1992) livestock watering guidelines, are also listed.

To reflect as accurately as possible the acceptable performance of the rehabilitation works,
whilst taking into consideration the regional (upstream) land use activities, the adopted
relinquishment criteria for surface water quality are as follows:

* ANZECC (1992) livestock watering guidelines (beef cattle); or
¢ 115% of background water quality;

whichever is higher, The background water quality plus 15% relinquishment criteria will be

used to prevent RGC being required to ameliorate fluctuations in existing background quality
as a resuit in change of land use or associated activities. '
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_ TABLE 7
Summary of ANZECC (1992) Livestock Watering Guidelines
PARAMETER | symBoL UNIT _ CRITERIA

pH pH - NGR
Electrical Conductivity EC pS/em NGR .
Total Dissolved Solids TDS mg/L 4000
Sodium Na mg/L NGR
Calcium Ca mg/L 1000
Magnesium Mg mg/L 600
Sulphate S0, mg/L 1000
Arsenic As mg/L 0.5
Cadmium Cd mg/L 0.01
Copper Cu mg/L. 5
Iron Fe mg/L NGR
Lead Pb mg/L 0.1
Manganese Mn mg/L NGR
Nickel Ni mg/L 1.0
Zine Zn mg/L, 20

NGR = No guideline recommended

As discussed in Section 5.1.1, background surface water quality for the site will be
measured at Sites SW3 and SW4.

The adopted surface water compliance point for ML 5248, SW1, is located adjacent to

the borefield causeway on Slaughteryard Creek (refer Figure 2) outside of the lease area.

However, RGC aims to achieve the above water quality standards at the point where
Slaughteryard Creek intersects the lease .boundary (i.e. SW2), and at SW5 in the

Content/Lady Isabella catchment.
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6.2 GROUNDWATER QUALITY
GBMB Series Bores

Groundwater monitoring results for monitoring bores GBMB 1 to GBMB 6 over the period
1989 to 1990 were provided to the DME (formerly Department of Resource Industries), in
1990 (Australian Groundwater Consultants, 1990). DME reviewed these results and
concluded that, based on the available results, "no immediate problems exist for the township
water supply”, which at that time was sourced from the Slaughteryard Creek borefield.
Subsequent groundwater monitoring between 1990 and 1993 suggested that there had been no
deterioration in groundwater quality within that period. Asa result, the 1993 Decommissioning
Plan established that the target criteria for groundwater quality for these bores would be to
maintain the water quality monitored over the period 1990 to 1993.

For the purpose of the 1993 Decommissioning Plan a suite of parameters, against which
compaﬁson of the above guidelines would be made, was derived, principally based on the
parameter suite that had been historically adopted. Based on the results of monitoring since
that time, this suite of parameters has been reviewed and revised for inclusion in the 1996
(Amended) Decommissioning Plan. From this review, mercury and nitrate have been removed
from the list of parameters as they have been at or below detection limits for all bores on all
occasions. Major cations, calcium and magnesium, have been added in order to provide a more

complete indication of the groundwater chemistry. The laboratory analysis suite outlined in

Section 5.2.3 has been developed to reflect these changes.
BH Series Bores
No data are currently available for the BH Series bores and therefore no compliance criteria

have been adopted for these sites. As discussed in Section 5.2.3, it is intended that the data
obtained from sampling of these sites be used to indicate trends in groundwater quality.
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Lease relinquishment criteria for groundwater monitored within the site will be as follows:

GBMB Series Bores

BH Series Bores

Maintain the groundwater quality within the GBMB series

bores monitored over the period 1990 to 1993, No criteria

are available for the analytes added to the suite (as discussed

above). Relinquishment criteria are summarised in Table 8.

No relinquishment criteria. Water quality trends from these

bores will be observed and analysed to monitor any

influences of adjacent landforms.

TABLE 8
Summary Results of GBMB Series Bore Monitoring -Period 1990 to 1993
as Basis for Relinquishment Criteria

BMBL GBMEBS -
pH - 3.6-6.15 73-8.15 6.65-7.25 5.95-6.5 5.6-6.95 5.85-6.85
Total Dissolved mg/L 390-520 1290—2040 280-500 150-240 40-100 110-150
Solids
(TDS)

Electrical uS/em 590-610 1970-2040 410-445 190-225 68-73 98-305
Conductivity (EC)
Sodium (Na) mg/L. 17-91 350—460 72-76 27-31 9.3-11 7-14
Sulphate (S0,) mg/L 170-240 500-580 11-110 11-65 0.8-7.9 2.8-22
Chloride mg/L, 7-55 190-370 107-130 13-42 11-30 16-26
Arsenic mg/L 0.01-0.06 0.03-0.07 0.01-0.04 0.02 0.01-0.02 0.01-0.06
Cadmium mg/L <0.01-0.01 =001 ~0.01 <0.01 (.01 <0.01
Copper mg/L. 0.01-0.05 =0.01 | +0.01 <001 0,01 <0.01
[ron mg/L. 2.1-6,2 [-1.8 1.8-3.7 2.2-2.6 !.3-3.6‘ 1,7-2.9
Lead me/L 0.08-0.23 0,12-0.70 0.02-0.54 0.07-0.16 0.12-0.24 0.05-0.18
| Manganess mg/ll 0.45-0,55 0.44-0.68 0.05-13 <0.01-0,04 <10.0§-0.04 0.01-0.03
Zinc me/L 0.04-0.34 0.02-0.15 <0.01-0.24 <.01-0.45 0.05-0.19 0.03-0.18
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6.3 VEGETATION

The objective of revegetation of ML 5248 is to achieve long term stabilisation and protection of
the capped waste dump surfaces, minimising the potential for erosion and subsequent passage
of water through the dump core.

The success of the revegetation program and erosion control systems will be measured by using
a method developed by the CSIRO called Landscape Function Analysis (LFA), which is .
described in CSIRQ (1997). This method includes Soil Surface Condition Class (8SCC)
assessments. LFA involves the measurement of five indicators: integrity of the bank/trough
system, litter buildup, tree growth, vegetation composition, and habitat complexity. From these
measurements it is possible to determine if stable resource capturing landscapes have been
created and determine their progress towards matching the control sites.

Completion criteria terms are defined as follows:

* Vegetational structural complexity - A measure of how well the tree layer is developing,
determined by measuring tree diameter at breast height (DBH);

* Vegetation compositional complexity - The measure of how well the site is developing
the mix of plant species found on the control sites;

~» Habitat complexity - A measure to demonstrate how well vegetation structures and other
landscape features, and their suitability as sites for wildlife, are developing.

Completion criteria for revegetation will be the following;

e Litteris being captured and is decomposing within the troughs created by ripping;

* Vegetation compositional complexity, as determined by development of a tree layer, will
demonstrate a trend towards that of the control sites;

* Habitat complexity is trending towards that of the control sites,
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6.4 EROSION.

The objective for erosion control s similar to that for vegetation in Section 6.3; to achieve
long term stabilisation and protection of the capped waste dump surfaces, and minimise

erosion and subsequent passage of water through the dump core.

Completion criteria for erosion control will be the following:

o Integrity of the bank/trough systems on the waste dump slopes.

» Any erosion features that do form become stable and, on Golden Butterfly and Content

waste dumps, erosion gullies do not exceed 300 mm in depth,

6.5 SUMMARY OF COMMITMENTS

RGC is committing to a range of actions and goals in order to achieve the rehabilitation
objectives and completion criteria for lease relinquishment. These are summarised in

Appendix E, together with a description of compliance at this stage.

The list of commitments will be detailed as part of the formal annual inspection of the lease
by RGC, and a compliance report in the format of Appendix E will be included in the
Annual Monitoring Report.
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7.0
LEASE RELINQUISHMENT DOCUMENTATION

RGC proposes to continue monitoring the site for two wet seasons following completion
of the 1996 rehabilitation work, i.e. 1996/1997 and 1997/1998. At that time, it is expected
that the site’s performance will demonstrate achievement of the rehabilitation objectives

and completion criteria. Subject to that achievement, lease relinquishment will be sought.

In preparation for the lease relinquishment, a Final Rehabilitation Report (FRR) will be
submitted to DME outlining the following;

. Scope of the monitoring program;
. Monitoring program results; and

*  Reconciliation against target criteria.

' The objective of the document would be to substantiate a request by RGC to the DME for the

relinquishment of ML 5428.

Section 309 (1) of the Mineral Resources Act, 1989 requires the holder of a mining lease
to apply for the surrender of the mining lease or any part of the land comprised therein at
any time before the expiration of the mining lease term. To facilitate this process there is a
requirement for a Final Rehabilitation Report (FRR) and Environmental Audit Statement
(EAS) determining if the leaseholder has met the rehabilitation requirements outlined
within the EMOS or Decommissioning Plan.

For RGC, the function of the FRR is to examine commitments made within the
Decommissioning Plan made regarding protection and rehabilitation of the mine site. The

FRR then assesses if these goals and specified relinquishment criteria have been met.

The FRR will be prepared in accordance with the Draft DME Policy for “Environmental
Impact Assessment and Management for Mining in Queensland”, 1994,
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The FRR will be accompanied by an EAS in respect of the final rehabilitation status,
confirming the technical validity of the FRR and that all statutory requirements have been

met.

As part of an acceptable FRR where any residual land contamination occurs an appropriafe
site classification will be determined in accordance with Section 4.4.2. For the Croydon
Gold Mine (ML 5248), it is considered that the most likely classification will be a

“Former” and/or “Restricted” site,

An associated Site Management Plan (SMP) would be contained within the FRR and will
describe on-going requirements. It is proposed that an annual audit/assessment of a
landform stability, rehabilitation and water quality be conducted.

Currently the Memorandum of Understanding (MOU) to delegate administrative duties for
the Environmental Protection Act, 1994 (EP Act) and Contaminated Lands Act, 1991 (CL
Act) has not been signed. It is recognised that under the current CL Act, a site
investigation or site contamination report is required. The SAR component of the FRR
will be submitted to the DoE upon lease surrender if the MOU has not been signed at that

time.
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ORGANISATION AND MANAGEMENT

8.1 RGC ORGANISATION

The RGC representative responsible for the Croydon Mine ML 5248 rehabilitation program
wag| CTPI 49-Sch4 who reported to RGC’s General Manager, Environment, The on-site
RGC representative, and person responsible for the on-going sampling during the
decorrimissiom'ng phase is currently CTP149-Schd | The contact for,CTFj 49-Schls as follows:

CTPI 49-Sch4

C/- Reigate Station

Croydon Qld 4871
CTPI49-Scha |

Phone

RGC will engage specialist external consultants as required.

8.2 REHABILITATION PROVISION

Upon assumption of the lease, RGC increased the provision for rehabilitation of ML 5248
from $365,000 to $2.65M to cover all decommissioning costs through to lease

relinquishment. This provision account is reviewed on a regular basis.
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APPENDIX A

DETAILS OF MINING LEASE 5248 AND AMENDMENTS
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QUEENSLAND

- OF MINES

- QPQ, BOX 184 BABBANE 4001, Q.

GUEENSLAND MINERALS AND ENERGY CENTRE, 81 MARY STREET, HRISBANE TELEPHONE: (07) 224 2111 FACSIMILE: (07) 229 TT70  TELEX: AA4JO40.-

Your Ref: MCH:gah
Our Ref: ML No, 4124, Mareeba

CTPI 49—§ch4
(070) 523 300

23rd December, 1988

Dear Sir, ;’;4?)

Re: Mining Lease No{4124, Mareeba News MUSe2e,

:.¢.cefer to your lettér of 28th November, 1988 with which you submitted a description of

operations as required under Special Condition Mo. 5 attached to the above L ease.

Approval of that part of the description of operations referring to canstruction of the haul
road was given on 9th December, 1988. :

Approval of the remainder of the description of operations was given on 22nd December,
1988, for the period ending 30th June, 1989, with the following future requirements:

Approval is now also given to erection of the crushing plant on the Lease to treat minerals
won from the Lease, in accordance with Special Condition No. 4.

For operations beyond 30th June, 1989, amendments to the description of operations must
be submitted for appraval including: : ‘

(a)  a waste-rock management plan, to ensure that water draining from sulphide-bearing
waste does not pollute the waters of the State, and that sulphide-bearing waste is
adequately covered. To assist planning, sampling of the material between 45 and 65\
metres depth in the pit should be conducted as soon as practicable.

") a further management plan for pit water and other waters on the Lease, containing

. details of groundwater monitoring carried out;
(c) a report on the effects on neighbouring properties of blasting, noise and dust from
the operations conducted and the results of any monitoring; .
(d) a review of the tailings disposal facilities on Mining Lease No. 3166, Mareeba,
particularly in relation to the effect of the mining on Mining Lease No. 4124,

Mareeba.
' pent Pty L.td,

CTPI 49-Sch4

General Manager (technical) - Mining,
Pancontinental Mining Limited,

AMP Centre, '

50 Bridge Street,

SYDNEY. NSW 2000
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It is understood that control, and where necessary monttormg, of the matters referred to in
(a), (b), (c), (d) will be instituted immediately.

You are further raquested to give an undertaking to retain geotechnical expertise, and to
undertake geotechnical investigations of slope stability and blast monitoring to ensure that
the proposed workings do not affect the town water supply, the water tank, the railway or

the Northern Development Road.

Approval of this description of operations does not in eny way affect your obligation to
comply with the Special Conditions attaching to the Lease or with the Mining Act 1968-

1986.

The description of operations now approved forms an integral part of the L.ease conditions.
Any departure from the description will constitute a breach of those canditions unless
specific approval has been sought and obtained ta amend the description.

Yours faithfully,
CTPI 49-Sch4

Yoy Urector-Genecal——F—"
CTPI 49-Sch4

...% lereel

| i

[
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< . GP.O. BOX 184 BAISSANK 4001, -Q.

. : QUEENSLAND MINERALS AND ENERGY CENTHE, #1 MARY STREET, BRISBANE, TELEPHONE: (07) 224 2111 FACSHAILE: (07) 249 7770 TELEX: AALIG4D

< Your Ref:
i Our Ref:

s> [CTPI49-scha ?wc Lo |CTP! 49-Sch4 l&’/ 3’./ v

; 224 7292 - 'Q—LLJ»V{-'- ) Md,_,la‘b ,-q_,ge..f.;{—f\ foe 5 Mﬁ‘h—‘vl
| ® Py el (F0,0240) |

S5th August, 1988

Dear Sir, o 2743 ,
" Re: Mining Lease No- 4124 - Mareeba New MLS42e
i, N . .
_.. = The abovestated Lease has been granted by the Governor in Council and the details of such

grant are set out hereunders;-

Date of Minister's  : lst August, 1588

T Recommendation
| Date of Grant ¢ 4th August, 1988
—. Term | : 21 years commencing from lst Se;.:tember, 1288.
Rental :  $23 per hectare per annum payable at‘this rate in advance riot
"" ' later than 31st December, for each year of the term of the lease,.
‘ Lessee: : Pancontinental Mining Limited
? i Area :  1194.52 ha (apprnximatgly - subject to survey) |
.._‘ Conditions: ¢ Subject to all covenanrts and conditions applying te all Mining

- Leases and subject slso to the prescribed special conditions as
\ detailed on the attached annexure.

3. A copy of the sketch plan indicating the boundaries of lease area and surface area is
‘ attached.

i i General Manager (Technical)-Mining,
1 Pancontinental Mining Limited,

1 AMP Centre,

i+ 50 8ridge Street,

| l SYDNEY. NSW 2000
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Variation in shape was.approved on 28th July, 1988.
- .

The surface of any rosd Reserve as defined in Section 7 of the Mining Act 1968 - 1984

cannot be disturbed unless the consent of the Governor in Council is first had and

obtained. It should be noted that consent to disturk the surface of rocad comprised in this
K l.ease has not been obtained.

The Bank Guarantee submitted has been accepted.

-
Yours faithfuily,
1, CTPI 49-Sch4
[
for (Directoc-General
\_/ .

- al
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ANNECERE D"
MINING IEASE RO. 4124, MAREEBA

Special. Covenants:

1. The Lessee shall Pay all Local Authority rates applicable to the Lease
whent they becare due and Payable.

2. The lessee covenants and agrees to comply with any order or direction

given by the Minister for the purpose of obtaining compliance with
these covenants and conditiens.

1. Where in these special covenants and conditions the term "approved" is
used, it shall be read and construed as meaning "approved by the
Minister in writing”. :

2, The lessee shall at all times cause all steps and things to be taken
ard dme to prevent mineralized or impure water or sludge or mining
debris resulting from mining coperations within the boudaries of the
Lease from unlawfully polluting, obstructing, damaging or interfering
with the sesa, any watercourse, lake or reservoir or any land. Where
such unlawful pollution, cbstructiom, damage or interference results
from mining operations within the baundaries of the Lease, the lessee
shall, as and when required by the Minister, cause such mining
cperations to cease and not be resumed until all fuxrther steps and
things are taken and done as will prevent such unlawful polluticnm,
cbstruction, damage or interference.

3. The lessee shall at all times cause all steps and things to be taken
‘and &xme as the Minister from time to time specifies with respect to
mining operations within the boundaries of the ILease, and the
impounding, retention, treatment and disposal of mineralized or impure
water ar sludge or mining debris, with a view to preventing unlawful
pollution ar cbstruction of, damage to, or interference with the sea,
any watercourse, lake or reservoir or any land.

4. Unless otherwise approved, the Lessee shall not:

(a) erect or cperate any plant on the Lease for the purposes of
treating or concentrating minerals won under the Lease; -

(b) dispose of mill tailings within the boundaries of the Lease;

{c) erect or use buildings for damestic residence purposes within the
boundaries of the Lease.

S. Prior to comencing initial mining cperations on the area, and
thereafter when so directed by the Minister, the Lessee shall submit
for the approval of the Minister a description of operations to be
carried cut on the area of the Lease. /2
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The description shall consist of:

(a) a plan showing the location of all the proposed activities within
the area of the Lease;

(b)- a general description of the nature and scale of all the proposed
cperations; '

(¢) a description of the physical and chemical natures of waskte
proposed for their disposal and storage;

(d) a description of the measures proposed to monitor and eontrol:

(i) surface and gromd water contamination; and
(ii) erocsion; :

(e) a descxripticn of:

(i) soil type and depth;

(ii) wegetation; )
(iii) aboriginal artifacts; and \
(iv) surface water quality and quantity;

(£) a2 statement of the proposed post-mining land use, and a
descripticn of the. rehabilitation methods proposed to achieve
this lard use; ‘

(g) a description of any arrangements p:rqx:sed for residential
. poposes, the storage of water, and construction of roads en the
area of the Lease; and

(h) a nominated temm.

mmadescriptimofopemtimsisrequi:adtobesuhnittedpursuant
to condition 5, the lessee shall not mine other than in accordance
with an approved description of operaticns.

Pricr to the commencement of any clearing of any land cn the Lease, or
in a right of way relating to the Lease, the Lessse shall inform the
owner of the timber, being the Department of Forestry in the case of
timber on Crown Lard, in sufficient time for the effective removal of
timber, and the Lessee shall not cammence clearing operations wntil
the written permission of such ocwner or the Department of Forestry, as
the case may be, is first had and cbtained.

¥When, in the opinion of the Minister, a significant depth of
c:rganicallyemichedsoiloccurscnthea:eatobemined,orman
area where overburden or waste rock is to be deposited the lessee
shall: .

(a) Remove such arganically enriched soil within a depth of three
hundred millimetres below the surface; and

/3..
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(b) Stack such soil so that it will not erode, and so that it will be
mlablefcrthe:&habzhtatxmoftbemumedarﬂdlsturbedarea
and for no other purpose.

J Q.MI&seeshallgmdeandcautax:themnedar&a,cverburdenand
* waste rock dumps progressively, so that:

il (2) final voids are landscaped and cormected to the drainage pattern
in the area for best practical advantage for use as water storage
areas;

J (b) rock and overburden dumps are contoured to conform ‘as nearby as
- is practicable to the adjoining lard forms in terms of slopes and
. slope lenghts; and

(c) all distrubed areas are stabilized against the natural forces of
erosien.

10.Aftéran-areahasbea1amtamedinaccorda:newithoaﬂiﬁm9the
Lesseae shall:

(a) mverthemrfaceofthecxmta:redareamththesoilrmnvedm
compliance with condition 8; and

T (b) Take such measures as the Minister may direct to promote the
. stabjilization of the area and the regrowth of vegetation during
the term of the Lease,

11.the1esseeshallmsmthattheareaofﬂmereaseleftmmtmedas
! defined in conditicns 9 and 10 at any cne time does not exceed forty
(40) hectares.

12. The Lessee shall:

. ' (a) Prior to the commencement of deposition of overburden or waste
: roc:l-cmanyareaofthel‘.ease satisfytheldim.sterthatsuch
area is suitable for such purpose; and

_.] (b) Satisfy the Minister that adequate precautions have been taken to
R prevent water that may leach, drain, or wash from any overburden
L ar waste rock flowing into any natural watercourse or reservoix,
- oar satisfy the mlste.r that such water will be adequately
treated.

e 13. when the Minister so requires, the Lessee shall ensure that overburden
. or waste rock dumps that react with water to produce substances taxic
[! toammlarﬁplanthfearecove.redbyanappmvedlayexofmezt

material.

‘ 14. All fences on the Lease shall be kept intact at all times, except
. that, where the Lessee requires to remove a fence an alternative fence

l ofastandardaqualtoorbetterthanthedlsplacedfmshallbe
' provided by the Lessee.

! "i . ' /4..
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15.

All roads, tracks, ard rights of way on the lLease area shall be
maintained by the Lessee such that those persons who have a right to
use such rovads, txacks, and rights of way shall have access at all
times, and if the Lessee desires to mine through the path of an

road, track or right of way, an alternative rvad, track or
right of way shall be provided by the Iessee and maintained at a

~ stardard at least equal to that of the criginal road, track or right

16.

17.

18.

19‘

20.

of way. Nothing in this condition shall be read oxr construed so as to
negate the provisions of Section 44 of the Mining Act 1968-1986.

The lessea shall only construct dams on the lease area in accordance
with an approved methcd. This oondition shall not be read or
construed as negating the Lessee's duties and responsibilities under
the provisions of the Water Act 1926-1987. .

The Lessee shall maintain the lease area in a tidy state and, rricr to
thetemﬁ.natimofthelease,ramvealluachine.rya:ﬂplantmﬂ.ess

' otherwise approved.

The Lessee shall cbserve at all times the provisions of the Rural
Lands Protection Act 1985, Clean Waters Act 1971-1982, Cultural Reccrd
(Landscapes Queensland and Queensland Estate) Act 1987 and the Rural
Fires Act 1946-1984, as they relate to the Lessee and to the lease.

The Lessee shall ensure that the amount of noise, dust, gases and
grourd vibration generated on the Lease and affecting areas within or
cutside the boundaries of the Lease shall be at levels acceptable to
the Minister, and when directed by the Minister, the Lessee shall take
all steps necessary to reduce such noise, dust, gases and ground
vibration to levels nominated by the Minister. '

The Lessee shall not affect the use of the water tank operated by the
Croydn Shire Council without the prior written permission of tha
Council first had and cbtained. (ANNEXURE ENDS) -

Releg
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APPENDIX B

Woodward-Clyde

ENGINEERING ASSESSMENT OF REHABILITATION OPTIONS
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B1.0
WASTE DUMPS - REPROFILING AND RECAPPING OPTION

Bl.1 PHILOSOPHY OF WASTE DUMP CAPPING DESIGN

To achieve the adopted rehabilitation objective as stated in Section 1.0 of the 1996
(Amended) Decommissioning Plan, the primary features of this rehabilitation option would

consist of

(1) reprofiling of waste dump batters and regrading of surfaces (within areas not
© previously reprofiled) to enhance geotechnical stability, to enable controlled
surface water drainage, and to allow the construction of capping systems;

(ii) capping of the waste dump surface and batters to reduce ingress of water and
oxygen into the dump (i.e. two key'components of AMD generation), using
compacted clay, and a surface protection layer comprising benign rock fill.
Revegetation of this surface would also be undertaken

B1.2 DESIGN ISSUES
The relevant design issues of this strategy are as follows:

0] A capping layer would possess characteristics (i.e. permeability and serviceability)

| that would substantially reduce the potential for infiltration of surface water and
02' into the waste dump. These characteristics are dependent on the geotechnical
properties of the capping material and the adopted construction specification,

A3I2002800000\APPEND-B.DOC22-May-9T\ASW-hm Bl

Rel

19-181 File E Page 86 of 285

o,
b




Woodward-Clyde

=

(ii) Related issues that would affect the performance of the capping layers are the
subgrade condition (i.e. required to be of suitable quality to enable construction
standards within the capping layer to be achieved), and the exposure conditions
following construction (i.e. suitable protection/surface treatment required to

_reduce desiccation or weathering and erosion of the capping layer). Availability

of construction materials would also be an issue.

B1.3 HYDROLOGICAL MODELLING
] Capping Design

Hydrological modelling was undertaken as the basis for selecting the configuration and
thickness of surface capping for the Golden Butterfly and Content waste dumps.

The HELP (Hydrologic Evaluation of Landfill Performance) computer model was used as
the basis for this capping layer design. The model provides estimates of infiltration through
earthfill covers. The model divides the waste dump profile into a number of segments. As
an initial condition, the model assumes the moisture content in each layer to be equal to the
moisture content that would exist in the soil under drained conditions (i.e. field capacity).
For each day of simulation, the model performs a water balance over the waste dump
profile, monitoring the moisture content variation. Conipared with the field moisture
capacity of the material, the model calculates the volume of free water. Based on the
permeabilities of these layers, the rate of flow is then estimated. This process is repeated

over the various layers within the model.

The initial phase of the analysis was to “test” the sensitivity of the model to variations in
the thickness of the evapotranspiration zone. These analyses indicated that an

evapotranspiration zone of 1.0 m would be appropriate.

AJ200280\0005\APPEND-B. DOCYZ2-May-97AS W-hm B2
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The second phase of the modelling was performed to test the effect of permeability and
compacted clay layer thickness on the degree of infiltration through the cover system. A
number of simulations were performed for a range of permeabilities, incrementing the
thickness of the compacted layer with each simulation. The modelling showed that the
permeability of the compacted layer has a significant effect on the simulated infiltration

Compacted layer thicknesses and permeabilities can be selected to restrict infiltration to an
appropriate level. For the purpose of design, it is considered that infiltration limited to 5%
of total rainfall would be appropriate. On this basis, a minimum capping layer thickness of
0.6 m and possessing a maximum permeability of 10®m/s is considered a minimum
requirement. The thickness of the compacted layer not only affects the amount of
infiltration into the waste dump but contributes to the overall depth of cover (i.e. capping
layer and rock mulch layer) over the waste dump material. At least 1.0 m of cover is
desirable to isolate the materials from the evapotranspiration process. In addition to the 0.6
m compacted layer, therefore, an additional surface layer is required to achieve this
minimum thickness of cover. This surface layer would comprise a select rock fill which
would be used for erosion protection of the underlying compacted layer.

(i1) Drainage and Stability Design

An important consideration of the rehabilitation works is to facilitate rapid drainage away
from the waste dump areas to limit the potential for infiltration into the dump.

Final waste rock dump landforms have been designed to drain surface water and discharge
runoff from ML 5248 in an effective manner. Stormwater diversion bunds and sediment
basins have been incorporated as control structures; each hydraulically designed on the
basis of a 1 in 100 year, critical duration rainfall event,

r\JﬁUUZHO\OUOS\APPEND-H.D()C\zz-MayJ??\ASW:Eun B3
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The engineering design for the rehabilitation works incorporate batter siopes on waste
rock dumps of 3 (horizontal):1 (vertical). This slope was selected for long-term
geotechnical stability, taking into consideration the geotechnical characteristics of the
waste rock materials. For long slopes in excess of 50 m length, benches will be necessary
to reduce runoff velocities and hence mitigate erosion potential. A minimum bench width

of 5 m is considered acceptable.

B1.4 SUMMARY

The analyses outlined above indicate that a waste dump cover system comprising a 0.6 m
capping layer {maximum permeability of 10 m/s) with a 0.4 m layer of select rock fill
would represent a minimum requirement to achieve the desired performance. This design
would be appropriate for the flat areas of the dumps. It is inferred that on the batters, due
to the increased grade, the rate of infiltration potential would decrease significantly (as a
consequence of increased surface runoff). As a result, a reduced capping layer thickness
would be suitable - a thickness of 0.45 m being selected', with a 0.4 m surface protection
layer. To improve the effectiveness of the clay capping layer, a clay filled key trench
around the waste dump perimeters would be required. This key trench would reduce the
potential for either surface water entering the dump area or release of any water or

leachate contained within the dumps.

An investigation into potential clay fill borrow areas near the lease identified a source to
the west of the Content pit within Belmore Station. Geotechnical testwork on this soil
indicated that permeabilities of the order of 10°* m/s could be achieved in the field subject
to a compaction standard of 98% of maximurﬁ (standard) dry density at -2 to +3% of

optimum moisture content.

It will be necessary that rock fill used to form the surface protection layer would comprise
benign (i.e. non-acid producing) waste rock sourced from the waste dump areas. The site
inspections carried out indicate that sufficient quantities of these materials are available to

complete the works.

' Selected on the basis of constructability rather than infiltration,

AJZ002R0M00MNAPPEND-B.DOC\22-May-2PASW:hm B4
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Prior to construction of these capping works, reprofiling of the waste dump surfaces to
facilitate effective drainage of the landforms and ensure long term geotechnical stability
would be required. Batter slopes of the order of 3(H) : 1V) were thereby adopted, with
benches of some 5 m width provided at 50 m (maximum) spacing measured along the
batter slopes. Associated drainage structures including stormwater diversion bunds and

sediment basins would also be required to manage the release of runoff from the ‘waste
dump areas.

A3200280\000 S\APPEND-B.DOCI22-May-9NASW:hm B5
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B2.0
WASTE DUMP/PITS - BACKFILLLING OPTION

B2.1 PHILOSOPHY AND CONCEPT OF PIT BACKFILLING
The possible pit backfilling strategy for ML 5248 is as follows:

6 Golden Butterfly Waste Dump to Golden Butterfly Pit; and

(ii) Content Waste Dump to Content Pit and/or Lady Isabella Pit,

Pit backfilling would be carried out by a bulk earthworks program.

B2.2 CONSTRAINTS

The issues related to design and scheduling of the pit backfilling option are:

) The capacity of the existing pits will limit the volume of waste that may be
contained below the natural ground surface. This volume would also depend on
the characteristics of the waste rock and the method of placement;

(i1) The pits currently contain considerable quantities of water. The presence of
water will implicate both the volume efficiency of the voids (due to the effects of
saturation of the waste rock on placement) and the effects of displacement and

possible pit overtopping as a result of waste placement; and

(iii) The potential for saturation of the emplaced waste rock material within the pits

and resulting seepage discharges also need to be considered.

AI200280\000 N APPEND-B.DOC\22-May-0NAS W-hm B6
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B2.3 VOID CAPACITIES AND REQUIRED VOID VOLUMES

A survey of the pits was carried out as part of this study to estimate voids volumes. A
summary of the data is provided in Table B1.

TABLFE B1
Summary of Pit Geometry
. Average S Total Void -
- Surface Area + Volume #+%
5 U qmdye
Golden Butterfly 25 1 080 300
Content 18 000 22 300 846
Lady Tsabella 15 000 2 176 060
*

Golden Butterily North Pit not considered due to past use as water supply.
*k From surrounding ground surface
rikk Obtained from in-pit survey and includes volume of water contained in pit

Based on a previous survey carried out as part of the initial rehabilitation works, the total

volume of waste rock contained within each waste dump was estimated, as follows:

Golden Butterfly Waste Dump 1.78 million m*
Content Waste Dump 0.36 million m®.
i
AI2002RO000 SAAPPEND-B.DOCV22-May-9TAS W i B7
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Available records show that the total waste rock quantity extracted and placed within the
Golden Butterfly waste dump from the Golden Butterfly pit was 3.09 million tonnes. The
Golden Butterfly waste dump also contains waste derived from the Golden Butterfly North
pit. It is estimated that about 20% of the total dump volume represents Golden Butterfly
North material, implying a total quantity of waste in the Golden Butterfly dump of
approximately 3.8 million tonnes. Based on a waste rock volume for the Golden Butterfly
waste dump of 1.78 million m’, this represents an average in-dump bulk density of
2.1t/m*. Assuming similar densities can be achieved in the pit through the backfilling
process within either the Golden Butterfly or Content pits, the following conclusions are

made;

e  The Golden Butterfly pit will not contain fully the volume of material within the
Golden Butterfly waste dump. Mounding of the finished surface of the backfilled
pit (above the natural ground level but abutting the adjacent hill) would therefore
be required.

e The Content pit possesses a marginally lower volume than is required for
containment of the Content waste rock volume. Minor mounding of the backfilled
pit (sufficient to facilitate surface drainage) would therefore be required.

»  Based on the slope, there is no requirement for the Lady Isabella pit for backﬁlling
purposes.

B2.4 DESIGN ANALYSES - HYDROLOGICAL MODELLING

Hydrological modelling has been carried out in relation to the pit backfilling strategy to

define the following conditions:

o Pit overtopping potential (Backfill scenario - during backfilling works).

e Pit overtopping potential (Backfill scenario - long term’ condition).

A3Z00280000NAPPEND-R.DOC22-May-9TASW b B8
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The modelling was carried out in relation to the Golden Butterfly pit, with results assumed
to apply for the Content pit.

(1) Pit Overtopping Potential - Backfilled Pit Scenario (Construction Phase)

A simple spreadsheet model was developed to predict water levels in the Golden Butterfly
pit, under a rapid backfilling condition. The pit cross-section and water levels assumed
were similar to those for the open pit scenario outlined in Section B3,0. A surface area
versus storage relationship for the pit was developed on the basis of these characteristics,
This relationship indicates that, for a pit water level at a depth of 25 m below ground level,
the total contained water volume would be of the order of 300 000 m’.

The model developed is dependent on the achievable porosity of the backfill material
(i.e. ratio of void volume with total volume) to provide storage. It was considered for the
purpose of analysis that rainfall, evaporation and groundwater system water inflow were
balanced, on an annual average basis, and therefore were ignored (which, due to the
considerable excess evaporation over rainfall of Croydon and the expected limited
groundwater inflow to the pit, is an appropriate assumption). It was assumed that the pit
was backfilled over a period of 90 days (i.e. backfilling would occur rapidly, inferring that
no dissipation to the adjacent groundwater systems would ocecur during the period of
. backfilling) and that no rainfall occurred over that period.

Using the model developed, as described above, it was indicated that spillage from the
backfilled pit could occur if the average porbsity of the backfill material was 0.25 or less.
Based on observed characteristics of the waste rock and by inference from established
geotechnical correlations, it is considered that a porosity of around 0.25 could be obtained
with considerable levels of compaction. For uncompacted backfill materials, a porosity of
the order of 0.35 would be likely (which is consistent with the bulk density of 2.1 t/m’
estimated above). Re-analysis of this condition indicates that, over a 90 day backfilling

period, the water level would rise to some 9 m below surrounding ground level.

These analyses, indicate that the potential for pit overtopping during the construction
phase would be marginal, depending on the level of compaction achieved within the

backfill material.

AJ200280000NAPPEND-B.DOC22-May-9NASW:hm B9
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(i) Pit Overtopping Potential - Backfilled Scenario (Long Term)

The hydrological process which would contribute to the longer term hydrology of the
backfilled pit can be considered as a balance between infiltration and percolation of water
into'the pit and seepage out of the pit.

Assuming that no capping layer was constructed, the backfilled pit would have a high
infiltration capacity (relative to surrounding areas). A significant proportion of incident
rainfall would tend to infiltrate through the surface of the dump and move (percolate)
rapidly down to the saturated zone or groundwater table within the pit. After the
groundwater levels within the pit reach a level consistent with the regional groundwater
table, further infiltration would cause groundwater mounding to form and a corresponding
increase in outflow from the pit (due to the increasing hydraulic gradient generated by the
mound). These processes (infiltration, mounding and outflow to the regional groundwater
system) would continue until an equilibrium or balance occurred (i.e. mounding will
continue while the rate of infiltration exceeds the rate of water movement out of the pit
into the surrounding groundwater).

To assess the long-term situation which is likely to occur post-pit backfilling, an analytical
model developed for simulation of large diameter well hydraulics was used to simulate the
long term water levels in pits. The model is represented by the following equation:

Q = K (he’- (ho-hy)?)
In 1o/t
Where = Saturated hydraulic conductivity of rocks
h,= Groundwater level in the pit.
hy = Height of water table above basc of pit
(regional groundwater level)
Iy = Radius of influence
Fpit = Radius of the pit.

The following assumptions were made in the analysis,

AI200280000S\APPEND-B,DOC22-May-9AASW:hm B10
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- Infiltration of water through waste and into the pit equal to 30% of average

rainfall for Croydon. This translates to an annual infiltration rate of 210 mm.

- Saturated hydraulic conductivity of pit wall rocks of 1 x 107 to 1 x 10% m/s
(estimated from insitu permeability testing carried out within bores constructed
adjacent to Golden Butterfly Waste Dump).

- Maximum available head above regional groundwater level = 25 m (i.e. maximum

mounding before outflow occurs).

Results of this analysis indicate that, in the longer term, water levels in the pit are likely to
rise sufficiently to overtop the pit and migrate as a seepage front appearing at the toe of
the mounded dump. These conclusions are, however, based on the available knowledge of

the regional hydrogeology which is fairly limited.

If the bulk permeabilities surrounding the pit were greater than 1 x 107 m/s and/or if
infiltration through the dump was significantly less than 30% of rainfall, it is probable
overtopping would not occur. For instance, in the event that nett pit surface infiltration
was 20% of incident rainfall (i.e. rate of 140 mm/annum) as a result of construction of a
surface capping layer, it is predicted that the final pit water level would rise to 10 m below

surrounding ground surface and overtopping would therefore not be likely to occur.

B2.5 SUMMARY

Potential for overtopping from the Golden Butterfly Pit as a result of waste rock
backfilling appears to exist during both construction or in the long term. This potential is
affected by the following conditions:

¢ The higher the level of compaction achieved in backfilled material, the greater the

potential for overtopping during construction.

AI2002800000 S APPEND-B.DOCI2Z-May-9TASW Bil
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» The greater the surface infiltration within the pit area following construction, the
greater the potential for overtopping in the long term. Based on these results, it is
considered that the most appropriate backfilling philosophy would be to provide
moderate levels of compaction (i.e. essentially to limit the potential for significant
ongoing ground surface settlement) and to cap the final ground surface to limit ground
surface infiltration potential.
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B3.0
PITS - DO NOTHING

AMD within the Golden Butterfly Pit, and to a lesser extent the Lady Isabella and Content

Pits, is an ongoing process. Poor pit water quality, therefore, prevails within the Golden

Butterfly pit, with marginal quality within the Lady Isabella and Content pits. Under a “Do A

Nothing” scenario for these pits, the most significant issue would be the risk of
overtopping, thus causing release of poor quality water. A simple water balance analysis
has, therefore, been undertaken in refation to the Golden Butterfly pit, to assess the long
term potential for overtopping, with these results extrapolated to the Lady Isabella and
Content pits.

The premise under which this analysis was carried out was that all surface water runoff is
redirected away from the pit area by the existing safety bunding, with overtopping due

predominantly to direct precipitation over the pit area and the inflow of groundwater.

The groundwater inflow rates to the pit would be controlled by the permeability of the
exposed sequences within the pit. Based on insitu testing within bores constructed

adjacent to the Golden Butterfly pit, the permeability of the pit wall rocks were estimated

to be of the order of 107 to 10 m/s.

Groundwater inflows to the pit would occur while water levels in the pit were lower than
the surrounding groundwater table levels. Inflows would be expected to continue toward

the pit until the original groundwater levels were re-established. The original groundwater

+levels would have been about RL 100 m (i.e. some 10 m below existing ground surface,

measured in BH2 - refer Section 4.2.2.2 of the main text). The current water level in the
Golden Butterfly pit is around RL 87 (i.e. 25 m below ground level).
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As discussed in Section B2.0, on an annual average basis, the effects of rainfall,
evaporation and groundwater inflow are assumed to be balanced {assuming surface runoff
is diverted away from the pit area). This condition was reflected in these analysis, and
indicated that after equilibrium groundwater levels were restored in the pit, only minor
short term mounding of pit waters would likely ocour. Under typical wet season
fluctuations it is expected that this mounding would not likely exceed 3 m (based on
typical wet season rainfall excess at Croydon).

Based on this brief water balance analysis, it is expected that overtopping of the pit, even
under the most extreme of wet seasons, would be unlikely.

A3200280:000\APPEND-B.DOC\22-May-9TASW:hm Bi4
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B4.0
OTHER AREAS - REMOVAL

As the stockpile area and the western side of the Content pit contain material with
potential for acid production, it is considered prudent to remove these materials. Similarly,
the drainage channel has been contaminated by seepage from the Golden Butterfly waste
dump, and it is considered that the contaminated material should also be removed. It is
considered that the haul road could remain intact because of its existing level of

compaction.

It is proposed that all removed materials be dumped in the Golden Butterfly or Content pit,
as appropriate.
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LANDHOLDER REQUIREMENTS

APPENDIX C

Woodward-Clyde

DEPARTMENT OF LANDS AND CROYDON SHIRE COUNCIL
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: ISTAL:
Pﬂ Box 250

i

zerron 4880

" INTACT:

- Smouz

Your Ref: David Newton
Our Ref: ATH/Gen

10 November 1993

Woodward Clyde
49 Park Road
Milton Qld

Dear Sir
RE: ML 5248 - Post Mining Land Use

I refer to faxes received on 21 September 1993 and 21 October 1993 concerning
post mining land use of land covered by ML 5248.

This Department advises that the Trustees of the various reserves covered by the
Mining Lease should be comtacted to ascertain their requirements concerning post
mz'ning land use.

W‘th regard to the vacant Crown land and any reserves of which this Departmem
is Trustee, the Department refers you initially to the requirements of the
Department of Minerals and Energy and their rehabilitation requirements. Apart
from reinforcing that Department’s requirements this Department requires:

1. that road areas be rehabilitated with natural vegetation cover using endemic
species, apart from minimal access roads suitable for local usage. The
location of the access tracks should be ascertained by reference to Croydon
Shire Council and surrounding landowners.

-2. This Department has no specific requirements with regard to fencing around
reserves but advises that the replacement or leaving of anmy fencing
a‘amaged/removed/ereaed in the mining process be reviewed in consultation
with the landowners in the locality, with their legal boundanes taken into
consideration,

3. areas used for grazing be revegetated with improved pasture

4. all foreign equipment and rubbish removed

3. suitable vegetation to control soil erosion where necessary

Youre fnithfullv
CTPI 49-Sch4

" M Linnan

Regional Operations Manager
Land Services
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PHONE No. (077) 45 8153

{077 45 8185 )
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Addrass all carrespondence to N = S -‘_ _i 3 :
THE SHIRE CLEAK X 1 =y . CROYUON s+
. ; . ;'::‘,'.. . Nonhauee‘mqld

12 October 1993 Py —

'~ ,

\Z }‘ B = . A

Manager - Northern Division e &
AGC Woodward-Clyde Pty Ld : . B
49 Park Road : —
Milton Qld 4064 R

Dear Sir

~ POST~MINE LAND USE OF ML 5248 CROYDON GOLD MINE

I refer to your letter dated 28 September 1993 and our
facsimilie dated 6 October 1993 concerning the above matter.

The Golden Butterfly North open cut pit is currently used by
the Council as a source of water supply for the township and
it 1is essential for Council to retain access to the pit
through the proposed bund wall via the existing access. We
would suggest that when the area is' fenced a suitable gate be
erected to allow easy access for Council employees.

In addition, the adjacent top of the tailings dump and its
rock wall acts as a water catchment and directs runoff into
the pit through a concrete pipe located under the existing
bund wall and it is requested that when the dump is capped,
provision be made to retain these features.

With regard to capping material for the dump, an area
immediately to the east of the dump face appears to be a
suitable source for the loam/clay required for the capping
operation. The resulting excavation would provide a catchment
storage area  for runoff water flowing westward from the
northern side of the adjacent bitumen rocad. The exact location
can be obtained from Councils Foreman Ron Diehm.

The Lady Isabelle and Content Pits are also being examined as
possible future water supply sources and it is requested that
ready access be provided in any intended works at those sites.

With reference to revegetation of the various sites, I will
advise you further in that regard once I have consulted
further with the Council.
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"I trust the foregoing is of some benefit to you as the
proposals contained therein will certainly be of some beneflt
to the Croydon community.

Yours faithfully

CTPI 49-Sch4

Des Niesler

Shire Clerk
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' NE No. (077) 45 8153 POST OFFICE 80X No, 446
i ’ (077) 45 5185 oy

ﬂ \ FAX No.  (077)45 8147 @rughun ’ghirg @Uun‘fi ._“nl:., e

Lty i

ONSOUDATION OF THE cﬁé}dQNLmsaomx.

E CROYD BALHMI 1 ¥] . 1892

Y el A0 okl

Y 18 0CT1983 o CROYDON 871
. fa Nerth Queensiand

12 October 1993 LY o~ N

&
o D A —
Rt e h 55 ' e
Manager - Northern Division 4 .

AGC Woodward-Clyde Pty Ld
49 Park Road : m——
- Milton Qld 4064 —

-

Address all correspondence to
THE SHIRE CLERK

Dear Sir
POST-MINE LAND USE OF ML 5248 CROYDON ‘GOLD MINE

I refer to your letter dated 28 September 1993 and our
facsimilie dated 6 October 1993 concerning the above matter.

The Golden Butterfly North open cut pit is currently used by
the Council as a source of water supply for the township and
it is essential for Council to retain access to the pit
through the proposed bund wall via the existing access. We
would suggest that when the area is fenced a suitable gate be
erected to allow easy access for Council employees.

In addition, the adjacent top of the tailings dump and its
rock wall acts as a water catchment and directs runoff into
the pit through a concrete pipe located under the existing
bund wall and it is requested that when the dump is capped,
provision be made to retain these features.

With regard to capping material for the dump, an area
immediately to the east of the dump face appears to be a
suitable source for the loam/clay required for the capping
operation. The resulting excavation would provide a catchment
storage area for runoff water flowing westward <£rom the
northern side of the adjacent bitumen road. The exact location
can be obtained from Councils Foreman Ron Diehm.

The Lady Isabelle and Content Pits are also being examined as
possible future water supply sources and it is requested that
ready access be provided in any intended works at those sites.

With reference to revegetation of the various sites, I will

advise you further in that regard once I have consulted
further with the Council. '

Rel
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I trust the foregoing is of some benefit to you as the
proposals contained therein will certainly be of some benefit
to the Croydon community.

Yours faithfully

Release

Des Niesler

Shire Clerk
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APPENDIX D

SURFACE WATER AND GROUNDWATER SAMPLING
AND PRESERVATION INSTRUCTIONS

AJTO0280MO0AR002-D.DOCY22 MAY [99MASW:hm
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Woodward-Clyde

CROYDON GOLD MINE

SURFACE WATER AND GROUNDWATER MONITORING
SAMPLING AND PRESERVATION INSTRUCTIONS

D1.0 INTRODUCTION

The key to achieving accurate monitoring results is to minimise potential contamination of
the samples through the adoption of correct sampling procedures and the use of clean
sample bottles, clean conditions during collection, correct sample preparation and rapid
transport of the samples to the laboratory.

The following instructions provide step by step procedures for taking surface water and
groundwater samples.

When practical have an ice filled esky ready before starting a sample collection run, and
place the samples into it immediately after collection. It is necessary to chill samples to
minimise degradation oft he sample between the time of collection and analysis in the
laboratory.

Samples are to be chilled to between 1°C and 4°C as soon as possible after collection,

Only use sample contatners that have been prepared and supplied by a laboratory, it is
generally impractical for field staff to prepare their own sample containers.

To avoid contaminating the sample, ensure that your hands are clean and the sample
containers are clean on the outside before submerging them in the water to be sampled.
For the same reason, do not write the sample identification on the container until after the
sample has been taken. :

Unless avotdable, do not collect éamples from the surface of a waterbody, try and collect
the sample from at least 20 cm below the surface.

Samples must be despatched to the laboratory as soon as possible after collection to
minimise degradation. Whenever possible they should be received by the laboratory within
48 hours of being collected. Ensure that the samples are packed in sufficient ice to
maintain their temperature below 4°C during transit - do not freeze the samples.

It may be necessary to alter the sampling schedule to fit in the bus company timetables, to
minimise the delay between sample collection and analysis. However, samples should be
collected as close as possible to the nominated sampling dates. Note that there is provision
on the Field Data Sheet to reuse when no sample is available for collection.

Releas
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D2.0 SAMPLE BOTTLE REQUIREMENTS (per site)

No. Type Size Preservation _ Label Colour
1 Narrow-mouthed plastic | Litre “natural” green
1 Narrow-mouthed plastic 250 mi “acidified”™ (nitric acid) red

These bottles can be obtained from Australian Environmental Laboratories (formally
Analabs) in Cairns,

D3.0 FIELD DATA RECORDS

An example field data sheet is attached. One sheet is required for each sampling event.

The sheet should be used at each site to record the following information:

(@)

(i)
(iii)
(iv)
v

(vi)
(vii)

sample site identification number;

date of sampling;

current weather conditions and rainfall in the previous 24 hours;

for surface water samples - approximate depth of water at deepest pdint in the

stream;

for groundwater samples - the depth from the surface to standing water:

pH (use pH indicator tabs or pH meter); and

conductivity (EC) (if a meter is available).

One copy of the completed sheet should be forwarded to Woodward-Clyde and RGE’s
General Manager Environment, with a copy retained by the sampler. '

D3.1 SURFACE WATER SAMPLES

Step 1
Step 2

Step 3

Step 4

Label sample bottles with sample site identification number and date.
Immerse the “natural” bottle (green label) into the water.

Where possible, avoid taking the sample from the surface of the water.
Fully immerse the bottle about 20 cm into the water or as far as
possible and allow to fill. Attach the cap and shake for 15 seconds.
Discard this sample downstream or onto the ground well away from the
sample point,

Refill the “natural” bottle using the same method and transfer to the
“acidified” bottle (red label). Fill the “acidified” bottle completely, but
don’t cause it to overflow and secure the cap firmly.

Refill the “natural” bottle using the same method, fill completely and
secure the cap firmly. h

HAAINGH2RO000RAPPE.DOCNIZ MAY 199PANN HUTH-ABROTT:HM
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Step 5
Step 6

Woodward-Clyde -

Measure field pH and EC.

Store samples in an esky at or below 4°C (use ice or ice blocks to cool)
and transport to the laboratory as soon as possible.

D3.2 GROUNDWATER SAMPLES

Step 1
Step 2

Step 3

Step 4
Step S
Step 6
Step 7

Step 8

Step 9
Step 10

Label sample bottles with sample site identification number and date.

At each monitoring bore, measure the depth to the water level using a
water level probe or weighted rope.

Remove and discard at least three bore volumes of water using a
suitable pump.

Fill a bailer and discard three times before sampling on the fourth.
Measure field pH and EC.
Fill the “natural” bottle, attach the cap, shake for 15 seconds, discard.

Refill the “natural” bottle using the same method and transfer to the
“acidified” bottle (red label). Fill the “acidified” bottle completely and
secure the cap firmly.

Refill the “natural” bottle using the same method, fill completely and
secure the cap firmly.

Measure field pH and EC.

Store samples in an esky at or below 4°C (use ice or ice blocks to cool)
and transport to the laboratory as soon as possible.

D3.3 CHAIN OF CUSTODY/SAMPLE SUBMISSION RECORD

An example chain of custbdy/sample submission sheet is attached. One sheet is required
for each sampling event. The sheet should be filled out and signed at the time of sample
dispatch to the laboratory. It should be used to record the following information :

(i)

(i)
(i)
(iv)
V)
(vi)

SAATMMO2R000MAPPDLDOM22 MAY |99AANN HUTH-ABAOTTHM

19-181

sampler’s name and signature;

date and time of sampling;

sample identification number (cross out if not collected);
number of containers for each sample identification number;
total number of containers;

date, time and dispatch method used to transport the samples to the laboratory.

Relg
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One copy of the record should be forwarded to each of the following:

a) laboratory,
b) Woodward-Clyde;
¢) RGE’s General Manager Environment; and

one copy is to be retained by the sampler.

Rele|
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SAMPLERS NAME:

DATE:

CROYDON GOLD MINE
GROUNDWATER AND SURFACE WATER QUALITY
FIELD DATA SHEET

WEATHER CONDITIONS:

RAINFALL (PREVIOUS 24

HRS):

SURFACE WATE
AND P

SITE

(crass out if not collected)

TIME OF
SAMPLING

DEPTH
OF WATER
(m})

FIELD PARAMETERS

CONTAINERS USED | SAMPLES

pH .

EC

| e |

- Natural
' o
(tick)

Acidified
. 25040l
(tick) .

STORED
- ONICE

'(tick)

"DISPATCHED

SAMPLES

TGO ANALABS
(tick)

OTHER

Sw1

Sw2

SW3

SW34

SW4

SW3

Golden Butterfly Pit

N/A

Golden Butterfly North Pit

N/A

Content Pit

N/A

Lady 1sabella Pit

N/A

SITE

{cross out if not collected)

" TIME OF
SAMPLING

DEPTH
TO WATER
(m}y

BORE
PURGED

(lick):

FIELD PARAMETERS

CONTAINERS USED

“pH

. EC Natural
C(iSkm) | AL D
R (hick) |

Acidified

250 mi
(tick)

SAMPLES
STORED
ONICE
(1ick)

SAMPLES
DISPATCHED
TO ANALABS

(tick)

OTHER

GBMB!

GBMB2

GBMB3

GBA(B4

GBMBS

GBMB6

BH1 .

BH2

BH3

B4

BHS

BI6

BH7

50 A2 280 0UUS FIELDAT2.XLS 10 03 97 nuk
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APPENDIX E

COMMITMENT COMPLIANCE - ML.5248

AJZW0ZENG0R002-D.DOC2Z MAY 199ASW:hm
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COMMITMENT COMPLIANCE - ML 5248

COMMITMENT COMPLIANCE STATUS COMMENTS

Identify background landholder requirements Completed (refer Section 4.4.1)
regarding rehabilitation of ML 5248

Prepare and implement an upgraded and enhanced Upgraded monitoring program proposed and being

site environmental monitoring program. implemented
Review environmental monitoring program annually : Review to be undertaken in conjunction with Annual
in consultation with the DME to ensure the Monitoring Report.

continued effectiveness of the program,

Golden Butterfly Waste Dump - Clay fill covering Completed November 1996,
and rock fill surface protection of the entire waste
dump surface and construction of a cut-off key
around the dump perimeter.

Content Wastle Dump - Reprofile batter slopes (other | Completed November 1996.
than western batter). Clay fill covering and rock fill
surface protection of the entire waste dump surface.

Identify, remove and dispose of potentially acid . Completed November 1996.
producing material from the Golden Butterfly
hardstand area.

r

. 9pAlD-prempoopm
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COMMITMENT

COMPLIANCE STATUS

COMMENTS

Identify, remove and dispose of contaminated
sediments in Slaughteryard Creek adjacent to the
Golden Butterfly waste dump.

~ Completed November 1996,

Revegetate waste dumnp surfaces, former hardstand
areas and other disturbed areas with native woodland
tree species. '

Seeding completed January 1997,

Establishment to be monitored in Autumn 1997,

Revegetation performance will be monitored on an
annual basis.

First monitoring due mid-1997.

Generation of sediment will be limited by:

I diversion of upstream runoff and,
(ii) sediment traps will be constructed where
necessary.

Some works completed in 1993, remainder
completed November 1996,

The effectiveness of sediment control measures will
be monitored on a regular basis.

Being inspected regularly by local representative.

Erosion monitoring on the waste dump surfaces will
be undertaken on a regular basis.

First monitoring due mid-1997.

Water monitoring of creek sites will be undertaken at
the locations and on the frequencies detailed in the
Water Monitoring Schedule for ML 5248,

Monitoring being undertaken in accordance with
monitoring schedule.

A32:00280-0003-RO02-D.DOC 22 MAY 1997 ASW-hm
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COMMITMENT

COMPLIANCE STATUS

COMMENTS

Water quality at monitoring sites SW1, (Golden
Butterfly catchment) & SW5 (Content/Lady Isabella
catchment) will comply with ANZECC (1992) Water
Quality Guidelines for livestock watering (cattle), or
not exceed 115% of background whichever is greater.
Background will be measured at sites SW3 & SW4,

Insufficient data available to establish compliance at
this stage.

Monitoring, analysis and interpretation continuing.

Water quality monitoring within open pits will be

undertaken at the locations and on the frequencies
detailed in the Water Monitoring Schedule for ML
5248,

Monitoring being undertaken in accordance with
monitoring schedule.

Pit water quality monitoring data will be reviewed
annually, with any deterioration analysed and possible

Review to be undertaken in conjunction with annual
monitoring report.

r¢lated impacts assessed.

Groundwater quality monitoring will be undertaken at
the locations and on the frequencies detailed in the
Water Monitoring Schedule for ML 5248,

Monitoring being undertaken in accordance with
monitoring schedule

GBMB series groundwater monitoring bores -
maintain water quality within the range of water
quality data collected for these bores over the period
1990 10 1993.

Generally in compliance.

A32 :00280‘0005 'RO02-D.DOC 22 MAY 1997 ASW:him
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COMMITMENT

COMPLIANCE STATUS

COMMENTS

BH series groundwater monitoring bores - water
quality monitoring data will be reviewed annually,
with any deterioration analysed and possible related
impacts assessed.

Review to be conducted in conjuncnon with Annual
Monitoring Report.

Monitoring data will be collated, interpreted and
reported to the DME on an annual basis together with
an audit of compliance status against commitments.

1996 Annual Monitoring Report submitted in
September 1996,

Regular inspections carried out by local
representative. Formal annual lease inspections to
be carried out each vear as planned.

An annual lease inspection will be carried out by
RGC.

Regular inspections carried out by local
representative. Formal annual lease inspections to
be carried out each year as planned.

Where practicable runoff water will be diverted away
from voids via diversion bunds.

Diversion bunds in place.

Safety bunding and fencing will be erected around
Open pits.

Safety bunds and fencing in place

Warning signs will be placed in strategic sites around
the lease,

Waming signs in place.

Abandoned shafts will be identified and backfilled.

Completed November 1996.

Exploration drillholes will be located, plugged and
covered over.

Completed November 1996.

The lease will be monitored for the outbreak of
noxious weeds, any outbreaks will be controlled by
DPI recommended methods

Regular inspections carried out by local
representative. Issue will be addressed in Annual
Monitoring Report.

Submit to the DME a Final Rehabilitation Report

A32:00280-0005°R002-D.DOC22Z MAY 1997 ASW:hm
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APPENDIX F
WATER QUALITY DATA
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pH 4.88 2.81 3.02 2.87 6.64 s 5.1 6.3 3.8
Condugtivity uSlem ral 1870 650 1030 157
Filter Residuye TDS mglt

) Arsenic As X =<0.02 <0.M
Cadmium Cd ma/L =0,005 0.01 0.02 <0.005 00051 <0.0005 0.0024 0.0078 9.0018
Calcium Ca mahl. 6.8 3.7 34 28 52
Copper Cu mall. <0.09 3.27 0.63 1.64 <0.01 0.38 <0.05 <0.05 033 0.08
lron Fe mai G.29 102 2.4 0.2 1.8 1.8 5 3.5 1.2 0.08
Lead Po mafit <C.01 <0,01 =<0.61 <0.0% <0.01 <0.005 0.022 13 1 <0,002
Magnesiurm_Mg mgf. 2 7.4 2 1.8 15 7
Manganese Mn mai 0.1 4.65 3.z 2.91 0.08 G.37 0.14 3.2 0.92
Nickel Mi mgil 0.13 <0.05 <0.05 0.23 Q.08
Sodium Na ma/L 40
Sulphur as 804 ma/l 33 200 33 17 330 80
Zing Zn - mgil 0.08 27 1.2 1.5 G.07 ;.45 0.08 <005 0.97 0.28

=]

o

o
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g
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225 : 28 35 "33 8.2 3.9 4 41 35

Conductivity uStem 1210 11200 13100 2670
Filter Residue TDS
Arsenic As malt <0.01 i i
Cadmium Cd my/t 0.615 i 0.08 0.18 0.00022 0.0051 76 0.0082 8.048
Caleium Ca ma/l. s 131 78 34 pic] 21 25 110
Copper Cu mgiL 1:35 81.2 71 59 2.06 2.65 22 <005 0.31 0.13 0.25 21
- lton Fe ma/l 1.9 2890 1770 1850 23 0.7 197 <05 0.8 <0.05 G.12 3
Lead Pp mg/l. 0.01 <0.1 <0.1 <0.1 <0,008 <0.01 =0.1 <0.005 <0.005 <0.005 <0.007 0.001
Magnesium Mg mgil 27 121 224 14 19 i1 13 21
Manganese Mn _mgil £15 80.1 90.8 69.1 23.1 37 3.1 2 25 74
Nickel Ni mgil 0.66 7.2 0.07 0.27 C.14 0,18 1,2
Sodium Na mall
Sulphur as S04 my/k 95¢ 3 1730 9500 €20 340 220 250 1900
Zing Zn _mgil 2.61 49.4 505 47.2 2.2 575 18 <0,05 0.7 0.44 G.76 6.9
-]
=
=
’ Py
) 2
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Condugtivity uS/em 1000
Fiter Residue TDS g

FCTERE CONSTIEEN TS s R i
Arsenic Ag mg/t <0.01

Cadmium Cd _mglt 0.0%

Calcium Ca _ mgl 33

Copper Cu mgil .45

Irop Fe ma/L 0.42

Leag #b mgll 0.002

Magnesium Mg myg/k. 28

Manganese Mn mait 4.8

Nickel Ni ma/t 029

Sodium Na mgfl. 78

- Sulphur as SC4 mg/l 570
Zing Zn mg/l. 1.3

(2]
. <
Relea °
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Conta

R FROPERER

pH

1.59

25

Conductivity

28000

Filtar Residue TDS

Arsenic_As mgfl. ; i . =<0.03 X <001
Cagdmium Cd mail <0.005 <0.005 =0.005 4 0,037 0.7 4.4 G.0083 0.049 0.017
Calcium Ca ma/L 690 11 95 4250 29 84 45
Copper Cu mg/L £.05 0.01 0.02 565 366 135 340 023 13 .48
- Iron Fe mg/l 0.28 =0.1 =0.1 2310 90 2720 4850 0.52 14 =0.05
Lead Pb mgfl =0.01 <0.01 <0.01 1 <0.005 <0.1 <0.05 <0.05 =<0.05 0.005 0.069 2.004
Magnesium Mg mgil. 4250 25 184 350 780 3400 27 110 60
Mang Mn mgfl. as .54 1.23 821 380 3.6 18 8.1
Nickel Mi mgft 151 0.91 63 13} 23 80 g.2¢ 12 0.4
Sedium Na magfL 120
Sulphur ag S04 meyl 113000 1450 10600 18200 12000 24000 420 1700 880
Zinc Zn mofl 0.2% 0.18 0.28 488 27 18 42 90 235 0.58 23 0.96

O
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& 65 <] 5.8 6.4
Conductivity uS/cm 120
Filter Residue TDS mgit. 120 140
Arsenic As mg/l. =C.02 <Q.02 <002 0.02 <0.02 <0.02 <0.02 <0.02 =0.01
Cagmium Cd mg/L 0.0006 <0.0005 <0.0005 =0.0005 <0.0005 0.0008 <0.0005 <0.0005 <0005
Caleium Ca _mgil 2.5 4.3 7.3 6.7 2.4 3.7 44 5.5 24
Copper Cu mgfl <0.05 <0.05 <0.05 <0.08 <0.05 <0.05 <0.08 <C.05 <Q.05
iron Fe mg/l 0.84 1.53 0.54 0.8 .5 1.5 3 <0.05 02
Lead Pb ma/l, =0.005 <0.1 <C.05 <0.05 G006 0.006 0.004 0.01 <0.002
Magnesium Mg mafl. 1.8 1.9 2.8 3.5 kX 1.7 22 2. 1.9
Manganese Mn mgil. <0.05 <0.0: 0.09 =0).05 <0.08 <0.05
Nicked Ni mafh, <0.05 <0.05 <0.06 =0,05 <0.0 <0.05 <0.05 <0.08 <0,05
Sodium Na mgiL i ) 16
Sulphur as 504 mgil 35 53 74 58 20 28 27 71 39
2Zing Zn ma/l <0.05 =<0.05 <0.05 .14 <Q.05 <Q.05 <0.05 <0.05 <0.0%
.
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79 7.8 7 8.8 6.6 6.8
Conductivity uSiern 150 80
Filter Residue TDS

Arsenic As mylL <0.02 <0.02 <0.02 <0.02 <0.G2 .05 <0.01 <0.01
Cadmium Cd mgf, <0.0005 <0.0005 0.0008 <0.0005 <0.0005 0.0002 0.063 <0.0095 <0.0005
Calcivm Ca mail 95 10 15 20 o222 12 7.9 4.3 4.3
Copper Cu _mgil <0.08 <0.08 <0.05 <0.05 <0.05 <0.08 <0.05 <C.05 <005
Iran Fe mg/l, 0.67 0.18 0.8 0,33 1.3 2.76 27 0.38 0.5
Lead Pb mofl. <0.05 <0.05 <0.05 <0,05 =0.005 <0.0! G.008 0.002 0.003
Magnesium Mg mg/L, 4.3 5 . 6.8 8.4 8.8 3.4 3.1 22
Manganese Mn ma/L <0.05 =<0.05 =0.05 <0.0% 0,13 01 012 =005 =0.05
Nickel Ni ma/L <G.C5 <0.05 <0.05 <G.05 <0,03 <095 <0.05 <0.05 <0.05
Sodium Na mig/l 19 23
Sulphur as_$04 mglt 78 72 18 120 170 340 68 86 73
Zinc Zn mygfl. <0.05 0.08 <0.05 <0.05 0.16 <0.05 <0.05 <0.05 <0.05

-

O

-
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54 5.7 54 ' -
Conductivity uSlem 130 650
Arsenic As <0.02 <0.02] .
Cagmium Cd my/L <0.0005 0.0612 0.0005 <0.005 0.0048
Caleium Ca mg/L 4 8.3 10 3.3 24
Copper Cu mai 0.08 0,05 <0.05 <0.05 <0.08
Irea Fe g/l 82 4 <0.05 0.3 <0.08
Lead Pb myll 0.024 0.023 20 0.063 <0.001
Magnesium Mg mg/l - 28 25 4.5 2 20
Mangansse Mn mg/L G.22 0.51 0,22 0.12 1.2
Nickel Ni mgil. <0.G5 =<0.05 <0.05 <0.05 =0.05
Secdium Na mafl : kL) 57
Sulphur as S04 mglk 24 42 75 15¢ 50 420
Zinc Zn mgil, <0.05 0.05 0.07 <0.05 =0.05 g2
%
| 3
Rele| i
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Contginet in Repart

CRER AT PRORERTEA:

pH 28 245 224 233 21
Sondugtvity ugiem 2670 4910 518C 5340 6549
Filter Residue TD! maiL. 9400
Arsenic As . . .
Cadmium Cg 0,275 0.3 0.4 [RE] 0.21 0.278 0.37
Caicium Ca mg/l 308 345 241 205 280 320
Copper Cu mail 12.4 338 28.7 268 38.1 331 328 38.6 24.4 26 32 33
iron Fe malL 310 871 18.4 1010 963 748 857 540 &80 640 830
Leag Pb mafl. 0.03 0.05 2.06 48.9 <G.1 <0.01 <21 <0.1 <04 <0.05 <0.05 <0.05
Magnesium Mg ma/l 145 185 138 140 165 180
Manganese Mn mg/l. 24.2 51 47.9 651 69.6 6.16 65.6 821 140
Nickal Nt mg/l i 2] 56 58 &8 75
Sodium Na mgil
Sulphuras 504 maill 6720 8060 800C 690 8600 2000
Zing Zn mgll. 6.66 208 18.2 C.C6 272 273 24.4 355 21 224 278 275
Rele
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23
Conductivity uSicm 8700
Filter Residue TDS 5400
FETERED CONSTEENTS: i
Arsenic As mail 4.5 48 35 <0.2 4.4 3.4 3.1 32
Cadmium Cd mgfl 9.6 0.3 0.32 0.00033 0.00032 2.00033 .16 .87
Calcium Ca maih 250 250 300 280 250 250 280 180
Copper Cu mail 338 34 34 jox) 34 35 31 26
Iron Fe ma/l 1100 1000 860 930 240 as0 760 67
Lead Pb mgil. <0.05 <0.05 <0Q.08 <0.05 <0.025 <0.05 <0005 <0.91
Magnesium Mg maiL 175 185 180 200 190 200 150 180
Manganese Mn mg/l. 82 7.8 69 il a8 89 79 67
Niekel Mg ma/L 7.7 7.8 7.2 7.4 8.7 8.5 81 44
Sodium Na mgil 160
Sulphur as S04 mg/L 5500 7500 7400 8500 7900 8400 7500 7400
Zinc Zn mg/L 27 28 30 32 30 28 28 22
AI0020000005\DATATOS, XLSWAppendin A22/05/1887\mrk APPll:E[meE
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CHEMICAL BROPERTIES

gH

6.35

Conductivity

uSicm

i85

351

212

258

381

Filter Residue TDS

Arsenic As

0.01

0.02

G.02

0.04

0.02

Q.03

Cadmium Cd ma/l <(.01 =0.005 <0.005 <0.005 =0.005 <0.005 <0.005 <0.005 <0.0008 =0.0005 <0,0005 <0.0305

Calcium Ca magiL 47 21.3 21 15 218

Copper Cu mgil =0.01 =0.01 0.02 =0.0% <0.01 . <0.01 0.03 0.01 0.02 =005 0.11 <{.05 <0.08

iron Fe magil 0.33 0.8 <0.1 0.04 0.6 0.18 <0.1 <0.1 G.13 012 0.14 0.06

Lead Pb mall 0.01 <0.0% <8.01 <0.01 0.23 o.02 <0.01 <0.01 <0.01 =0.3 <0.05 <0.05 =<0.05

Magnesium Mg mafh. 3 24 34 35 31 35

Manganese Mn mafl 0.0% 0.01 C.18 0.02 <0.1 0.53 0.38 0.04 0.04 <0,05

Nickel Ni mail : <0.01 0.07 <0.05 <0.05 <0.05
Sodium Na mg/l

Sulphuras S04 mglL 58 650 72 69 57 70

Zine Zn mg/l <G.01 <0.01 0.02 0.04 <0.01 202 0.08 0.04 0.05 <0.05 <0.05 0.1 <0.05
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8.1 7.6 7.7 7.2 72
Conductivity uS/em 270
Filter Residue TDS

Arsenic As mail, <(.02 <0.02 <0.02 <0.02 <0.02 <0.02 Xtxl
Cadmium Cd mg/l =<0.0005 =0.0005 <0.0065 0.0008 <0.0005 =0.C005 0.0087 =0.0005
Calcium Ca ma/l 22.5] 22 20 2 25 23 20 12

Copper Cu mag/L <0,05 <0.08 =0.05 <{.05 <0.05 0.1 =<0.05
Iron Fe mgh 0.13 0.05 =0.05 <0.08 <005 0.1 0.52 <0.08
Lead Pp maf <0.05 <0.05 =0.05 <0.05 <0.005 <0.05 =0.005 =0.001
Magnesium Mg mg/l. 4.5 3.8 4.4 4.7 4.6 4.2 A.4 3.7
Manganese Mn mail <0.05 <0.05 <0.05 =0.05 <0.05 <0.05 0.29 <0.08
Nicke| Ni mgid. <0.05 <0.05 <0.05 =<0.08 <0.05 <0.05 <(.05 <Q.05
Sodium _Na mg/L | 34
Sulphuras S04 ma/lL 64 60 67 64 72 72 59 88
Zinc Zn mgil =<0.05 0.07 <0.05 <0.05 007 0.22 <0.05 <0.05
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Lab Tested At

inefl in REPAR.:

. Centa

CHERICA PRORERTIES

pH 3.24 3.18 .97 3.38 4.3 3.4 24
Conductivity
Filter Resid
Arsenic As
Cadmium Cd 0.2 0.285 o 0.155 0.18% 0.22
Calgium Ca myg/l 20 nfr 70 n/r 81 5 55 57
Copper Cu mgil 2.42 1.24 1.44 1.5 1,68 2.05 1.82 1.73 212 1.75 1.3 1.38 1.45
ron Fe mg/L 11 1.89 2 [+X-] 4.07 0.22 0.34 0.5 0.5 0.4 0.7 0.62 0.32
Leag Pb mail e =<.C1 <6.01 0.1 3m 0.04 <0.01 <0.01 =0,01 =0.C1 <01 =0.05 =0.05
Magnesium Mg ma/l ) 33 ar 38 282 40.5 28
Manganese Mn masl 1.4 2.62 301 3.2 0.8 ) 4.97 4.58 6.03 611
Nickel Ni mafl 0.73 c.6 o.53 0.57
Sodium Na magfi. 59 )
Sulphuras S04 mgfL 220 30 482 555 678 680 &80, 670
Zine Zn mg/l, 0.55 2.81 3.08 3.2 <0.01 5231 6.04 4.88 8,37 57 45 4.6 489
Reled
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TR PRORERTIES

pH 3.3 3.5 3.3 3.4 3.4 33 3.4 3.5
Conductivity - asa
Filter Residue TDS 980 830
Arsenic As mgiL. <0.02 <0.02 <0,02 =G.02 <0.02 <0.02 0.03 <002 <0.01
Cadmiurm_Cd mg/l. 0.365 0.18 0.15 c.09 0.2 0.00022 0,03 0.02 .16
Calcium Ca mg/L 65 61 62 69 65 70 57 50 43
fopper Cu mg/L 1.48 1.53 1.56 1.6 1.8 17 1.5 id 1
Iron Fe mali 0.36 0.3 0.3 0.23 021 0.92 0.91 .3 C.46
Lead Pb mgi. =<0.05 <0.05 <{0.05 <0.05 <0.05 <0.005 <0.05 =0.005 0.005
Magnesium Mg mait 32 33 33 38 35 38 32 31 26
Manganese Mn mafl 58 8.4 56 7.1 5.8 8.7 8.1 5.5 4.2
Nickel Ni mafl. 0.63 0.64 0.6 0.64 .64 0.74 0.73 0.67 0.43
Sodium Na mgfl ) &80
Sulphur as S04 meil. 820 S5C 49¢ 480 810 660 500 520 580
Zing Zn mail 4.9 4.7 4.85 S8 5.4 6.8 2.8 4.8 3.5
AINO0ZBOND0OS\DATATOR XL S\appandix A22/05/188 mrk APPENDIX
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.

. g 42 3
Conductivity uSlem 1560 1420 1580 1640 1670 il 1780 1845
Fiter Residue ma/L 1260 1270 1200
R O R TS
Arsente Ag mg/l.
Cadmiumn Cd mg/L
Calclum Ca magfl,
Copoer Cu mag/l . X . . .
Iron Fe mgil 8.21 e 1.94 382 3.65 7.3 38 37 2.04 1.83
Lead Pb masl. <0,01 <0.01 <0.01 <0,01 4 0.04 <0,09 <0.01 <@.01 =0,01 <0.1 <0.05
Magnesium Mg _mgil 28 nie 4 44 44 38.7 41
Manganese Mn _mg/l 33 3.13 313 3.4 25 4.9 4.86 4.38 5.58 536
Nickel MNi mg/l nir nir ndr, 0.51 0.48 0.48
Sedium Na mg/L 110
Sulphur as S04 mg/l 880 676 783 923 870 850
Zing Zn mafL 1.1 1.58 <001 1.82 <G.01 218 2.52 1.84 23 1.85 1.68 1.6%
ASOD280\000S\DATATOG . XLS Appandix AL2/05/1897\mrk APPENDIX
Rel|
Page 135 of 285

File E

7

opAj9-piempoom

~

Y




pH 33
Ceonductivity uS/em 1700
Filter Residue TDS g/
FHTEREDH Lt SRR i
Arsenic As ma/t, <0.01
Cadmium Cd mg/l. 0.018
Calcium €a mg/l 64
Copper Cu _mg/l 0.6
Iron Fe mg/L 4.3
Lead Pb mafl, £.003
Magnesium M maft, 40
Manganese Mn mg/l 3]
Nickel Ni _mgil. 0.38
Sodium Na gl 140
Sulphuras 504 mg/L 1000
Zing Zn ma/L 15
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Condustivity
Fiker Residue TD$
Arsenic As mgst. 0.02 0.06 0.02 0.02 G.03 0.01 <0.01 <0.01 <002 0.03
Cadmium Cd mg/il <0.01 <0.0% <0.01 <0.01 0.03 0.022 <0.005 C.0005 0.0013
Calsium Ca mail 12 11 10 10 12 10 1
Chloride
Copper Cu mgfl. <G.01 <0.01 0.05 2.01 0.04 0.03 0.0% <0.05 g.08
Iren Fe ma/l 8.2 3.7 3.7 2.1 25 3.2 12 1.56 0.88
Lead Po mgit. 0.0 0.14 0.23 0.23 0.24 .14 0.26 0.18 0.08 0.9 <0.05
Magnesium_Mg gl 4, 5 43 8.5 8.3 85 8.5
Manganese Mn mgil Q.5 0.5 0.53 0.45 0.56 0.82 221
Nicked MNi mall
Potassium K mg/l 20 20 82 21 15
Sodium Na 88 g1 17 &2 &2 67 130 1189
Sulphur as S04 megil 240 210 230 230 250 170 200 206 180
Zinc In mofl. 0.34 0.04 0.2 2.2 0.3 0.26 0.35 .31 .17 0.5 008
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KR
6.9

sk A 6.5
Conductivity uSiem 800 760 Lalv)
Filter Residu, ma/l, 560 580 540
FETERED CORTHTIENTS
Arsenic As
Cadmium Cd mg/L 0.0009 =0.0005 =<0.0005
Caicium Ca mafe 11
Chioride
Copper Cu ma/l <0.05 0.15 <0.05
lron Fe mgil 11 3.8 1.6
Lead Pb mg/l. 1.4 130 0.018
Magnesium Mg mafl, 8.4 85 8.8
Manganese Mn mgit 1
Nickel Ni maflL
Patassium K mafl
Sodium Na 220 120 120
Sulphur as S04 m 240 220 200
Zing Zn mg/L 0.24 0.09 <0.05
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pH . . - . 7.82 §.48 83 s
Conductivity pSicm 1970 2120 2120 2070 213C 2010 947 1948 ig20 2220
Filter Residue mygit 1280 1480 1360 1400 1400
Arsenic As ma/L . 0.03 0.02 0.02 <0.01 <0.02 <0.02
Cadmium £d mail <0,01 <0.01 <0.005 0.036 <0.005 <0.006 <0.0005 0.0082
Calciurm Ca mgi. 85 85 &5 65 70
Chloride
Copper Cu malt <0.01 <001 <0.01 <0.01 <0.01 <0.0% 0.03 G.91 <0.05 <0.08
Iron_Fe mgh 1.7 1.8 1.8 1 .87 1 0.5 =01 1.53 0.06
Lead Pt mg/t 0.7 2.28 0.12 0.12 0.18 <0.01 0.01 0.03 <0.01 0.3 <0.05
Magnesium Mg mgit, 18 17 18 16 1% 17 i5.2 136
Manganese Mn mygfl 0.44 .44 0.68 0.45 0.83 0.52 Q.08 0.68
Nickel Ni magfiL <0.01
Potassium K magfl 28 28 27 26 23
Sodium Na 390 400 350 350 350 360 370 370
Sulphur as S04 gl 580 500 580 580 500 580 805 730 880
Zine Zn ma/l 0.15 0.08 0.c3 0.03 0.02 0.02 0.09 0.08 0.12 G.11 =0.05
=]
Q
-3
. 0
Z
2
Relg
R P
AIZ0028000005\DATATOG 1 XLS\spendi BA22/051 997 mrk APPENLIX B

19-181

Page 139 of 285



Conductivity pSicm 2000 1900 2100
Filter Residue mgiL 1400 1800 1400
Arsenic As
Cadmium Cd
Calclum Ca mail 63
Chioride
Copper Cu ma/l <0.05 <0.05 <0.08
iron Fe mg/l. 0.19 053 0.2
Lead Pb maft =0.05 0.022 0.014
Magnesium Mg mar 17 18 19
Manganese Mn mgll 0.07
Nickel Ni —mgll
Potassium K ma/L
Sodium Na 370 350 370
Sulphuras S04 meall 840 g6c 200
Zinc Zn 0.07 <005 <0.G5
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pt 7.1 8.83 7.25 7.25 7.2 7.3 7.08 818 6.3 5.8
Conductivity 445 420 410 410 440 480 425 5460 58 78
Filter Residue TDS 500 310 yii 74
Arsenic As mefl 0.04 0.03 0.01 0.01 0.02 <0.01 <0.0% <0,62 <0.02
Cadmium Cd me/l, <0.04 <0.01 <0.01 =<0.01 <0.005 0.008 <0.005 <0.0005 0.0016
Calcium Ca mg/l 12 ] 9.3 8.3 9.8 9
Chigride
Copper Cu mgil <0.01 <0.01 <0.01 =0.01 <0.01 <0.61 0.03 <0.0% <0.05
iron Fe malt, 2.8 1.8 1.8 37 0,01 2.4 0.5 8 0.13
Lead Pb mgfil 0.54 0.04 0.02 003 0.37 0.91 0.01 C.03 G.1 <0.05
Magnesium Mg ma/L 4.6 5 4.9 4.8 4 =0.5 <0.5
Manganese Mn mail. 0.09 1.3 0.08 0.15 G.16 0.15 0.09
Nickel Ni mo/l.
Potassium K _mgil 81 7 6.5 6.2 5
Sedium Na 78 75 72 2 75 €8 12.8 1.3
Sulphur as S04 mgi. 35 119 11 i1 17 8 <5 <5
Zinc Zn . rngh 0.24 0.08 =0,01 <0.01 0.08 <0.01 0.02 .08 <0.05 <0.05
AI20C2BIN0DSIDATATOST XLSVAppendix 8\22/05(1897\mrk APPENDIX B
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Arsenic As <G.02
Cadmium Cd mg/l. . =<0.0005
Cajcium Ca mgiL 2.8
Chicride '
Copper Cu mafl <0.05 =0.05 =0.05
lren Fe mgll 2.4 58 3.3
Lead Pb magil. <0.03 0.07 Q041
Magresium Mg ma/L <0.5 1.4 15
Manganese Mn ma/l. <0.05
Nickel Ni mg/l,
Potassium K mgil
Sodium Na 30 15 14
Sulphur as S04 mgll. <5 <5 27
Zinc Zn maiL =0.05 0.15 <0.05
-]
Q
Q.
. )
%
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AL ROPETES

pH . 6.5 A X 6.35 5.85 8.25 535 59
Conductivity liSiem 225 180 190 190 220 220 200 4280 224 251
Filter Residue TDS mgiL, 150 240 220 210 190 200
Arsenic As mg/L 0.02 0.02 0.02 0.02 0.02 0.01 <0.04 <0.01 002
Cadmium Cd mail <0.01 <0.0% <0.0.1 <0.0.1 <(.005 0.025 <0.005 <0.005 0.0005
Calciurn Ca mg/iL 25 1 12 1.2 1.7 1.4 2
Chicrice
Coppet Cu myiLi- =2.01 =0.01 <0.01 =0.01 =0.01 =0.01 0.03 0.01 =005 =0.05
lron Fe mgiL 2.3 2.2 2.2 2.8 2.5 25 0.5 <0.% 215 <0.05
Lead Ph mgfi, G.16 Q.07 C.12 012 0.13 0.12 0.11 <0.01 0.04 0.3 <Q.08
Magnesiuvm Mg mgflL 1.8 1 0.86 1.1 0.7 1 1 1
Manganese Ma mgil 0.1 0.02 <C.01 0.04 0.04 0.04 0.11 0.04 :
Nickel Ni mofl. <0.01
Potassium K maiL 14 12 11 i1 11
Sodium Na 37 28 28 28 31 26 333 23
Suiphur as S04 mgil 20 63 17 17 11 15 24 32 23
Zing Zn mgll, 0.45 0.09 0.02 0.02 <0.01 <0.01 0.06 G.04 0.1 0.08 0.08
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gH BH1 - pH

N : L : : n L 5 n '
0 t + + + $

28-Cct-95 17-Dec-95 ‘§-Fob-86 26-Mar-96 5-May-96 4-Jul-96 Date 23-Aug-96 12-Oct-98 1-Dec-96 20-Jan-97 11-Mar-97 30-Apr-97

TDS . BH1 - TDS
1000

500 + \
- e —————

800 +

F00 +

500 1

400 -+

300 +

200 +

o 4 + " ; L M s y )

28-Cet-95 17-Dec-95 5-Feb-g6 26-Mar-96 15-May-95 4-Jul-96 23-Aug-95 12-0ct-96 1-Dec-96 20~Jan-97 11-Mar-97 30-Apr-§7

Date

BH1 - Suiphate

1200

800 +

400 1

200 +

0 ; 4 } — + 4 + 4 ) L

28-Oct-98 17-Doc-95 5-Fob-96 26-Mar-98 15-May-96 4-2ul-96 Date 23-Aug-96 12-0ct-96 1-Dec-96 20-Jan-97 11-Mar-97 30-Apr-97

Date | Rev, |Description ow [cnea]  WoOdward-Clyde PANCONTINENTAL MINING LIMITED
103086 | A |A3200280/0005/Graph MRK o CROYDON GOLD MINE
wwr - WATER QUALITY MONITORING
BH !
Project: Drawing: Figure: '
ACN. 000 691 690 a32/280/0005 |- [0
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pH

BH2 - pH
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APPENDIX H
REVEGETATION WORKS PROGRAM

A survey was undertaken to identify the main components of these vegetation units, and

from this a species list to be used in the revegetation program was designed. Wherever

possible, seed supplies with local provenance were sourced.

All Acacia seeds were treated in boiling water prior to sowing, with the exception of
Acacia shirleyi which was supplied coated. Seed was weighed out and mixed into
“] hectare lots” to which small quantities of damp sand were mixed immediately prior to

broadcasting.

Seed was sown between the 20 and 23 of January 1997 by representatives of RGC. A
total area of approximately 40 hectares was sown at the rate of 2.045 kilograms of native

tree seed per hectare (in the proportions as outlined below).

|
i Acacia decora 0.100
Acacia julifera . 0.100
Acacia platycarpa 0.200
Acacia shirleyi 0.250
I Acacia torulosa 0.200
1- Acacia tropica 0.005
: | Erythrophleum chlorostachys 0.100
FEucalyptus confertiflora 0.080
Euca&ptus leptophelba 0.140
Eucalyptus mellanophloia 0.300
Fucalyptus miniata 0.340
Eucalyptus polycarpa 0.180
 Melaleuca nervosa 0.050
TOTAL 2.045 kg/ha
$3A321002Z80\000SAAPPEND-H.DOCI22 MAY 199TASW:HM Reled
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Sowing was carried out by hand with the assistance of the Australian Trust for
Conservation Volunteers (ATCV).

All surfaces were scarified immediately prior to sowing. The majority of the scarification
was carried out using a Caterpillar D6H dozer, however, some of the flat areas adjacent to
the Content Waste dump were scarified using a Mitsubishi MG400 grader. Scarifying was
generally to a depth of approximately 300 mm, and on waste dump slopes significant effort

was made to ensure that it was completed exactly along contour.

Fertiliser was applied in a one-off application by aerial topdressing. A custom blend of
fertiliser with an N:P:K ratio of 16.3 : 7.6 : 7.6 was spread at a rate of 500 kilograms per

hectare,

It is expected, from RGC experience elsewhere in northern Australia, that native grasses

will colonise the site naturally.

Reled
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1 INTRODUCTION

The Environmental Management Plan (EMP) has been prepared by Barrick Gold of
Australia {Barrick) to satisfy the statutory respeonsibilities as the current leaseholder with
a view to eventual relinquishment of Mining Lease 5248 (the Mining Lease). The
document ouilines commitments to protect the environmental values on and around the
now decommissioned Croydon Gold Mine site (Mining Lease) and forms the basis for an
Environmental Authority (EA) for the Croydon Rehabilitation Project.

Barrick is the holder of the Mining Lease. The project is located to the west of Croydon
township in Northern Queensland. The Mining Lease forms part of the original Croydon
Gold Project that was mined between 1987 and 1990. The mine was decommissioned
in 1993 and rehabilitated according to a Decommissioning Plan submitied to the
Queensland Department of Minerals and Energy. Ownership of the Mining Lease has
since passed to Goldfields Limited (later AurionGold) in 1995, Placer Dome Asia Pacific
in 2003 and finally to Barrick in 2006.

BARRICK GOLD OF AUSTRALIA
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2 DESCRIPTION OF MINING TENURE

2.1 MINING LEASE

Croydon Mine is located in the Georgetown Mining District on the Mining Lease (18.2°S,
142.2°E). lt is situated on the southern side of the Gulf Development Road, immediately
to the west of Croydon township, 560km west of Cairns.

The Mining Lease was granted on 4 August 1988 to Goldfields Kalgoorlie Limited. The
Mining Lease was later transferred to AurionGold Pty Ltd, before that company was
acquired by Placer Dome Australia Lid, in November 2003, and more recently by Barrick.
Underlying iand tenure includes parts of Lot 1, Ap5928 (Croydon Town Common) and
Lot 952 C3591. There are a number of small landholdings within the Mining Lease area
at the southern end.

The total Mining Lease area covers 174.4 hectares and consists of a western section
covering approximately 67 hectares (containing the Content open cut pit and waste
dump and the Lady Isabella open cut) and an eastern section covering about 95 ha
containing the Golden Butterfly and Golden Butterfly North open cut voids and their
associated waste rock dump. These two areas are joined by a haul road approximately
100 m wide and 1.4 km in length {Figure 2-1).

2.2 MINING HISTORY

Gold was first discovered in the area in the late 1880’s and led to extensive mining for
some 30 years before operations ceased. Mining recommenced at the Croydon Gold
Project in 1987 as a joint venture between Central Coastal Exploration NL and
Pancontinental Mining Limited (Pancon). Mining commenced in December 1988 at the
Golden Butterfly Pit and over the next two years expanded o include the mining of
Golden Butterfly North Pit, Content Pit and L.ady Isabella Pit (Figure 2-1). Mining on the
Mining Lease ceased in April 1990 by which time approximately 445,000 tonnes of ore
had been treated to produce around 63,000 ounces of gold. All processing of ore was
done off the Mining L.ease and no tailings material was ever stored on the lease.

On cessation of mining activity Pancon relinquished a portion of the original Mining
Lease and only retained those areas that contained permanent mine landforms such as
the mine pits, waste rock dumps and original hardstands (ore stockpile and crusher pad
areas). This Mining Lease area is shown on Figure 2-1. The Mining Lease now contains
the following mining related landforms:

+ Golden Butterfly Pit

¢ Golden Butterfly North Pit

s Golden Butterfly Waste Rock Dump

+ Content Pit

+ Content Waste Rock Dump

+ Lady Isabella Pit.

BARRICK GOLD OF AUSTRALIA Roid
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The Mining Lease also contains hardstand areas, a haul ramp, numerous exploration
bores and historical (pre-1914) open shafts and adits.

2.3 MINE SITE — PHYSICAL DESCRIPTION

The Mining Lease is ‘sandwiched’ between the Normanton Gulf Development Road,
Croydon-Normanton railway line and Croydon township. The Mining Lease is fenced
with access from several points along the Gulf Development Road.

The Mining Lease area is relatively flat with the only significant topography, a 25 m high
hifl, located between the two lobes that constitute the current lease area (Figure 2-1).
The southeastern lobe (‘Golden Butterfly’ mining area) is within the upper catchment of
Slaughteryard Creek and the north-western lobe (‘Content and Lady isabella’ mining
areas) within the Belmore Creek catchment. Gradients are however very low and
sheetflow is the dominant hydroiogical process.

The undisturbed area within the Mining Lease is grassed with scattered trees, typical of
the Guif Savanna Landform System. The remaining mine landforms (waste rock dumps
and hardstands) have been revegetated with grasses and shrubs, either from past
sowing activities or by natural colonisation (HLA-Envirosciences, 2001). The mine pits
although isolated from any surface drainage have been aliowed to naturally fill through
groundwater seepage and direct precipitation.

2.4 LAND USE AND LOCAL STAKEHOLDERS

The pre-mining land use within the Mining Lease comprised cattle grazing on the
western portion of the lease and this continues at the present time. The eastern portions
of the Mining Lease form part of the town commeonage and have been used for low levels
of grazing. A pre-mining land capability study by Woodward-Clyde (1993) concluded
that the “land is not suitable for cultivation and that pastoral use is possible only with
careful management’. It also recommended that any form of pasture improvement
involving the use of machinery be regarded as impracticable. it is noted that an earth
impoundment located between Golden Butterfly pit and waste rock dump now serves as
a stock watering facility. In addition the clay borrow pit dug during the 1996 reclamation
programme now serves as an important permanent stock watering point on the
neighbouring Belmore Station owned by the Pickering family.

Prior to 1995 the Croydon Shire Council used water pumped from the Golden Butterfly
North Pit Lake to supplement the town water supply. This was discontinued with the
introduction of the Lake Belmore water supply scheme. The pit lake has been used as
an emergency town water supply. The original town borefield located within
Slaughteryard Creek down stream of the Golden Butterfly landforms was
decommissioned in the 1990’s with the commissioning of Lake Belmore.

BARRICK GOLD OF AUSTRALIA
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The close proximity to Croydon township means that a variety of property owners occupy
or hold land within and/or directly adjacent to the Mining Lease. This group of
stakeholders includes indigenous landowners who currently retain freshold title over a
small-constrained area located along the extreme eastern end of the Mining Lease
(Reference Code 7890/A1 Deed of Grant Issued, formerly Aboriginal Reserve 64}. The
Mining Lease area is included within a Native Title Claim Area (SDEDBA.QLD-DCDB
Claim No QC98/043).

2.5 KEY ENVIRONMENTAL ISSUES

No mining activity has taken place since 1990 and the mine was decommissioned by late
1993. Reclamation performance was rigorously audited in 1995/96 and resulted in
significant additional reclamation work during 1996/97. A further ten years of monitoring
since then has helped establish the environmental issues which require attention prior to
final relinguishment of the Mining Lease. The key remaining environmental issues
include:

e Protection of local surface water resources in the Belmore Creek catchment to
the northwest of the Mining L.ease.

e Protection of local groundwater resources (including the former Croydon town
water supply borefield aquifer).

« Management of access to the Goiden Butterfly North Pit lake which continues to
be used as an emergency water supply by the local community.

+ Ensuring effective storm drainage off Content Waste Rock Dump to eliminate any
potential long term erosion threat.

+ Maintaining adequate vegetation cover in all rehabilitated areas to minimise
erosion on mining related landforms.

» Final voids safety.

BARRICK GOLD OF AUSTRALIA
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3 RECLAMATION RECORD

3.1 PRE-1996 RECLAMATION HISTORY

Reclamation activities began in 1993 and focused on environmental concerns relating to:
¢ Deveiopment of acidic water in the open pits.

e« Acid Mine Drainage (AMD) within Slaughteryard Creek from the Golden Butterfiy
Waste Rock Dump and adjacent hardstands.

+ Off-lease movement of groundwater from the Golden Butterily pit.
¢ Erosion and potential instability of mining related landforms.

The programme included the re-profiling of the two waste rock dumps, construction of
drainage control structures and the ‘bunding’ of all pits (HLA-Envirosciences, 2001).

3.2 1996-2002 RECLAMATION HISTORY
In 1995 on acquiring the Mining Lease Goldfields undertook a comprehensive
reclamation review and established the following reclamation objectives:

+ Secure the site for the long term by inhibiting the formation and reiease of AMD to
the surrounding environment

+ Enhance the overall stability and sustainability of the developed landforms.
The resultant reclamation programme comprised the following works:

+ Clay capping and rock fill surface protection of the entire Golden Butterfly Waste
Rock Dump including construction of a key trench around the dump perimeter.

+ Re-shaping of outer slopes, clay fill capping and rock fill surface protection of the
entire Content Waste Rock Dump. This excluded the western slope as the
existing reclamation was considered adequate.

+ The removal of potentially acid producing waste rock from the Golden Butterily
and Content Hardstand areas. The excavated material being placed in Goiden
Butterfly pit.

¢ The removal of potentially contaminated channel bed sediments from the
drainage network that discharges into Slaughteryard Creek.

+ General collection and removal of ail rubbish and mining plant.

¢ Construction of surface drainage structures down gradient of Content Waste
Rock Dump.

¢ Backiilling of open bores and mine shafts.
s Re-vegetation of disturbed areas including the reworked waste rock dumps.

¢ Introduction of a reclamation monitoring programme and annual reporting regime.

BARRICK GOLD OF AUSTRALIA
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-~ The 1996/97 reclamation work s fully reported in Fawcett (2001) and
HLA-Envirosciences (2001). In addition, a Golden Butterfly Pit lake study was
undertaken by HLA-Envirosciences in May 2001 and confirmed the hydrological isolation
of the pit lake from the surrounding catchment,

A set of Relinquishment Criteria was proposed to, and accepted by, DME in 199s.
These are summarised in Appendix B. In late 2001 AurionGold submitted a Draft Final
Rehabilitation Report to the EPA. This was rejected due the following concerns:

* Re-current AMD from the Content waste rock dump — hardstand area.

* Pitiake water quality not meeting stock water quality standards although this was
not a relinquishment criteria.

» Poorer than expected vegetation growth on a portion of Content Waste Rock
Dump.

The presence of Calotrope on the Mining Lease.

3.3 2003-2006 RECLAMATION HISTORY

No further reclamation work took place during this period. Placer Dome and Barrick
have continued with the original environmental monitoring programme  and annual
reporting regime. In the latter half of 2006 Barrick undertook a brief field inspection of
the site by a panel international mine closure experts and initiated the process that has
led to the development of this EMP.

3.4 REGULATORY FRAMEWORK

Table 3.1 summarises regulatory conditions considered to be relevant to the current
Project. These are detailed further in Appendices A and B.
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Table 3.1
Existing Conditions and Relinquishment Criteria
MINING LEASE CONDITION RELINQUISHMENT CRITERIA

The Lessee shall at all times cause all steps and
things to be taken and done to prevent mineralised
or impure water or sludge or mining debris resulting
from mining operations within the lease boundary
from unlawfully polluting, obstructing, damaging or
interfering with any water course, lake, reservoir or
land.

Surface water discharges should meet ANZECC
Livestock watering guidelines or 115% of
hackground surface water quality.

Groundwaler quality in the Slaughteryard Creek area
must maintain existing water quality as measured
during the 1990-93 monitoring period.

The Lessee shaill grade or contour the mined area,
overburden and waste rock dumps progressively so
that:

¢ Final voids are landscaped to meet best
practical landuse.

+ Rock and overburden dumps are contoured
to conform as is practicable to the adjoining
landforms in terms of slopes and slope
lengths.

o Al disturbed areas are stabilised against
the natural forces of erosion.

Pit Lake water quality and that of the groundwater in
the immediate vicinity of the pits does not need to
meet any set criteria.

Landform surface stability and infiltration should he
trending towards that which is measured at control
sites.

The integrity of waste dump slope banks and troughs
will be maintained.

Erosion gullies and rills will not exceed 300 mm in
depth.

All re-shaped and contoured areas should be
covered with top scil or an appropriate regrowth
medium. Measures should be taken to stabilize the
area sufficiently to ensure the regrowth of vegetation
during the term of the lease.

The capture and decomposition of leaf lifter is
oceurring.

Vegetation structural complexity, compositional
complexity and habitat complexity are trending
towards contro! sites.

Any overburden or waste rock dumps that react with
water to produce substances toxic to animal or plant
life should be covered by an approved layer of inert
material.

Potentially Acid Producing material will be

classifted>0.25%

The clay fill capping layer on a dump surface should
be 600mm thick and have a permeability <10°%m/s
The clay il capping layer on a dump slope should
be 450mm thick and have a permeability <10°m/s
Rack fill surface protection layers should have a
thickness of 400 mm.

All fences on the fease shall be kept intact during the
period of the lease.

The Lessee shall maintain the lease area in a tidy
state and prior fo the termination of the lease remove
al machinery and plant unless otherwise approved.

Any EA issued by the EPA resulting from lodgement of this EMP will supersede the
abave conditions except in the case where they are Mining Lease conditions.

3.5 PROPOSED RECLAMATION ACTIVITIES

It is proposed that once the EA has been issued that a Plan of Operations be developed.
The scope of the activities to be addressed in the Plan of Operations will include:

¢ Soil investigative work at the Content Waste Rock Dump and hardstand sites and
further remediation and reclamation work at these areas as determined by the

investigative work.
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¢ Additional hydrogeological investigations/monitoring to confirm the conceptual
hydrogeological model (Section 4.3.3) including the installation of additional
monitoring bores..

« Restrict access fo all pit lakes via the existing pit ramps.

e Ensure that all mine pit abandonment bunds provide adequate long term safety
with regard to unauthorised access to the mine pit lakes.

» Negotiate the future fand use of Golden Butterfly North Pit.

« Continue reclamation performance monitoring until such time as recovery trends
can be adequately confirmed as complying with the relinquishment criteria.

4 ENVIRONMENTAL VALUES AND POTENTIAL IMPACTS
4.1 GENERAL

4.1.1 Proposed EA conditions

Financial assurance

(A1-1) Provide a financial assurance in the amount and form required by the
administering authority prior to the commencement of activities proposed under
this environmental authority.

(A1-2) The financial assurance is 1o remain in force until the administering authority is
satisfied that no cfaim on the assurance is likely.

Maintenance of reclamation measures, plant and egquipment

(A2-1) The environmental authority holder must:
» install measures, plant and equipment necessary to achieve compliance with
the conditions of this environmental authority;
¢ maintain such measures, plant and equipment in a proper condition;
e operate such measures, plant and equipment in a proper manner; and
« undertake regular Inspections to maintain the measures, plant and
equipment.

Monitoring

(A3-1) Record, compile and keep for a minimum of five years ail monitoring results
required by this environmental authority and make available for inspection all or
any of these records upon request by the administering authority.

(A3-2) Where monitoring is a requirement of this environmental authority, ensure that
a competent person(s) conducts all monitoring.
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Storage and handling of flammable and combustible liquids

(Ad-1) Spillage of all flammable and combustible liquids must be contained within an
on-site containment system and controlled in a manner that prevents
environmentai harm (other than trivial harm) and maintained in accordance with
Section 5.9 of AS 1940 Storage and Handling of Flammable and Combustible
Liquids of 1993.

Definitions

(A5-1) Words and phrases used throughout this EA are defined in Attachment A —
Definitions. Where a definition for a term used in this EA is sought and the term
is not defined within this EA, the definitions in the Environmental Protection Act,
1994, its Regulations and Environmental Protection Pelicies must be used.

Mine Completion Criteria

{A6-1) The current Croydon Mine Completion Criteria will be the version of the Criteria
which the Administering Authority has notified Barrick in writing as being the
current Croydon Mine Completion Criteria.

The Mine Completion Critetla are provided in Appendix C.

4.2 AIR

4.2.1 Environmental Value

The local alr shed is of high quality and dust deposition rates are seasonally influenced
with sustained wet and dry rainfall periods. The air environment is typical for that of a
remote Gulf Country rural pastoral district.

4.2.2 Potential adverse / beneficial impacts

Air management is no longer considered a key issue as all mining activity has ceased. If
any further reclamation work requiring earthworks is necessary this will be restricted to
the Mining Lease area and be of very short duration. As such issues associated with
odour or air borne contaminants should have no significant impact on regional air quality.

The site has been successfully re-vegetated and there is little evidence of wind erosion
on/off any of the landforms.

4.2.3 Environmental protection commitments

To maintain adequate vegetation cover on all rehabilitated areas thereby minimizing
wind erosion and production of excessive dust.
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Any civil works that may be required as part of the reclamation programme will include
dust suppression measures.

4.24 Proposed EA Conditions

(B 1-1) When requested by the administering authority, dust and particulate monitoring
must be undertaken within a reasonable and practicable timeframe nominated
by the administering authority to investigate any complaint (which is neither
frivolous nor vexatious nor based on mistaken belief in the opinion of the
authorised officer) of environmental nuisance at any sensitive or commercial
place, and the results must be notified within 14 days to the administering
authority following completion of monitoring.

(B 1-2) Exceedance in dust deposition of 120 milligrams per square metre per day,
averaged over one month, when monitored in accordance with AS 3580.10.1
Methods for sampling and analysis of ambient air - Determination of
particulates - Deposited matter - Gravimetric method of 1991 will necessitate
management measures. This will involve immediate implementation of dust
abatement measures so that emissions of dust from the activity does not result
in further environmental nuisance.

4.3 WATER

4.3.1 Environmental Value
Surface Water

The highly seasonal nature of the rainfall means that alt focal creeks are ephemeral and
the only permanent source of surface water on the Mining Lease, excluding the pit lakes
is within the borrow pit located on Belmore Creek to the west of the Content Pit mining
area. There is no hydrological flow gauging record for the Mining Lease area, but it is
considered that runoff in local creeks and drainage lines ceases relatively soon after
storm events. The relatively flat nature of much of the Mining Lease means that sheat
flow is the dominant hydrological process during the short wet season.

Reled
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The Mining Lease contains no springs or groundwater supported surface drainage
features. Seasonal surface water runoff from the Mining Lease area does contribute
some inflow to the surface water storage at Belmore Creek borrow pit, although the
majority of the dam’s catchment falis outside of the Mining Lease. In the south the
“Golden Butterfly” drainage/creek contributes some flow to Slaughteryard Creek, but
represents a refatively minor tributary to this drainage system. A small earth farm dam
captures some local surface runoff to the immediate north of Golden Butterfly pit. Water
quality in this dam is good and complies with ANZECC (2000) Stock Water Drinking
Quality {Site SW4 in Table 4.1).

A surface water monitoring network was established in 1996 and is illustrated in
Schedufe | Map 1. A summary of surface water quality monitoring results for 2005 to
2006 is provided in Table 4.1 and a complete set of surface water monitoring is provided
in Appendix D. Surface water monitoring results since the 2005/06 wet season show
that ail surface drainage from the Mining Lease is of a good quality and well within the
ANZECC (2000) Stock Water Drinking Quality guidelines. The only area of concern is
drainage in the area to the west-northwest of Content Waste Rock Dump. Drainage from
this area is captured in a sediment (trap) dam in the north-west corner of the Mining
Lease. Site SW5 in this sediment dam indicates acidic waters containing some metals.
The water is however controlled within the Mining Lease boundary and monitoring at site
SW6 indicates that the down stream stock watering point at Belmore Borrow Pit remains
unaffected.

Groundwater

It is expected that the area covered by the Mining Lease is a “hardrock” geological
terrain with groundwater hosted in the upper weathered rock hotizon and deeper
fractured rock aquifers associated with the mineral deposit. This is supported by the
limited use of groundwater in the surrounding region for stockwatering. The aquifers are
therefore not considered a potential resource. Groundwater quality is expected to reflect
the mineralised nature of the country rock and bore yields are likely to be highly erratic
due to the expected lack of hydrogeological interconnectivity between fractures.
Regional groundwater levels are believed to be some 15m below ground surface and
any groundwater exploration would have to target geological structures.

The only known use of groundwater in the surrounding area is the decommissioned
Town Borefield located some 2km to the south-west of the Mining Lease. The Town
Borefield which is likely to exploit an unconfined alluvial aquifer located along
Staughteryard Creek was decommissioned in 1995 when Lake Belmore was constructed
as the permanent town water supply. Anecdotal evidence suggests that the groundwater
quality in this aquifer is fresh but that bore yields are likely to be relatively low and highly
dependent on local aquifer recharge within the creek sands.
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A conceptual hydrogeological model has been developed for the Croydon Mining Lease
area and surrounds (Figure 4.1). The conceptual hydrogeclogical model is based on
currently available hydrogeological and groundwater quality information. A brief
description of the conceptual groundwater model is provided below.

Fractured Rock Aquifers

Groundwater monitoring and pit lake recovery trends support the hypothesis that the
deeper fractured rock aquifers are highly variable in water quality and have limited
connectivity. Figure 4.1 shows the conceptualised hydrogeology in the Golden Butterfly
Pit area. Groundwater levels on either side of the pit differ by up to 14 m
(HLA-Envirosciences, 2001) and water qualities differ significantly (Bores BH1 and BH2
in Table 4.2). It is suggested, based on the available water quality data (Tables 4.2 and
4.4), that a major geological contact exists between bores GBMB2 and GBMBS3 (Figure
4.1 and Schedule I, Map 1). This is borne out by the geology and totally different water
quality found in Golden Butterfly North Pit (Table 4.3). Groundwater quality differences
in Bores BHS5, 6 & 7 (Table 4.2) illustrate the lack of interconnectivity between aquifers
less than 20m apart. A summary of groundwater monitoring data is included in
Appendix D.

All four pits (i.e. Golden Butterfly, Golden Butterfly North, Content and Lady |sabella)
now contain pit lakes largely as a result of groundwater inflow at depth from expected
fractured rock aquifers. Table 4-3 provides a summary of the water quality in the pit
lakes. The differing pit water qualities reflect country rock geology and varying
mineralisation within the ore deposit through which the groundwater is moving prior to
entering the pits.

A hydrogeological study by HLA-Envirosciences (2001) showed that historic rainfall and
evaporation data indicate a relatively large deficit (due to the short wet season and high
evaporation during most of the year) and that even in the wettest years there is no risk of
the pit lakes overtopping (Appendix E). A simple water balance indicates that the pit
lakes are expected to act as groundwater sinks and have limited capacity to influence
groundwater quality much beyond the immediate footprint of the pit. Water quality
monitoring results support this with a change in water quality occurring with increased
distance from the Golden Butterfly Pit (refer to water quality data in Tables 4.2 and 4.4).
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Table 4.1
Surface Water Quality (2005 to 2006')
Sample Site
Parameter Sw1 sw2 SW3 SW3aa sSw4 SW5 SW6
il ower Slaughteryard {Slaughteryard Ck [Slaughteryard Ck [Gelden Butierdiy istock water dam] [NW sediment dam] [Beimore Borrow Pit]
CK] Tributary] Reference] WRD]
Range Average Range Average Range Average Range Average Range Average Range Average Range Average
pH 6.7 6.7 6.7 8.7 6.3 6.3 71-73 7.2 7.3-84 7.9 47-59 5.3 6.6-8.8 7.7
(pH units)
EC 250 - 610 440 120 - 270 181 79— 450 192 120 — 450 285 65~ 770 234 60— 1,400 510 32 -480 146
{Siem)
S04 44 —~ 100 69 13 -67 47 13-140 34 13- 140 34 13-150 43 18-810 235 <2-22 17
{mog/L)
Cu <0.01 - .01 <0.01 - 0.01" <0.01 0.01 <0.01 - .01* <0.01 - 0.01” 0.01 - 1.10* <0.01- <0.01*
{mg/L) 0.02 0..02 0.02 0.01 0.10 2.50 0.01
Pb <0.002 — <0.002" <0.002 - <0.002* <0.0002 — <0.002* <0002 ~ 0.004" <(0.002 - <0.002* <0002~ | <0.002* <0.002 — 0.004
{mg/L) 0.002 0.004 0.004 0.004 0.011 0.006 0.009
Ni <(.05 <0.05* <0.05 <0.05% <0.05 <0.05" <0.05 <0.05* <0.05— <0.05" <0.05— 0.11 <0.05 <0.05%
{mg/L) 0.12 1.00
Al 0.08-2.30 0.76 0.14-2.80 0.92 0.10 — 3.50 0.77 14 1.4 0.12~ 1.63 0.60 — 17.21 0.74 - 6.51
{mg/L) 11.00 77.00 27.00
Zn 0.008 — 0.032 0.007 ~ 0.044 0.005 — 0.035 0.019~ 0.020 <0.005 — 0.016" 0.011 — 1.640 <0.005 ~ 0.013"
(mgiL) 0.068 0.070 0.170 0.021 0.650 8.000 0.033
Co <0.05 <0.05" <0.05 <0.05% <0.05 <0.05* - - <0.05 <0.05* 0.17 — 0.32 <0.05 <0.05*
(g/L) 0.44
Cd <0.0002 - | <0.0002" | <0.0002- | <0.0002" | <0.0002- | <0.0002" | <0.0002- | 0.0002" | <0.0002- | <0.0002* [ <0.0002- | 0.0083" <0.0002 <0.0002"
(mg/L) <0.0005 0.0002 0.0003 (.0002 0.0280 0.2400
Fe 0.33~-0.78 0.50 0.27 - 0.78 0.53 0.73-520 1.89 0.33~ 0.77 0.12~5.10 1.09 0.08-1.90 0.54 0.39-2.70 1.51
{mg/L) 1.20
Mn <0.05— <0.08* <0.05— 0.05* <0.05 — <0.05" <0.05 ~ 0.07" <0.05 ~ <0.05" <0.05 = 3.10* <0.05 ~ <0.05"
{mg/L) 0.24 0.14 1.90 0.07 2.30 10.00 0.10
As <0.005— 0.009" <(0.005 — 0.020* <0.005 — 0.007* 0.005 — 0.008 <0.005 — 0.011* <0.005 - | <0.005* <0.005 <0.005*
{mg/L) 0.015 0.035 0.068 0.012 0.026 0.020
' Sampling period after major reclamation works were conducted.
* Median
Source: Landling Consulting (2005 and 2006) and HLA-Envirosciences (2001).
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Table 4.2
Groundwater Quality — Confined Fractured Rock Aguifer
Sample Site
Parameter BH1 BH2 BH3 BHA BH5 BHS BH7 GBMB1 GBME2
Range Average Range Average Fange Average Range Average Range Average Range Average Range Average Rangs Average Range Average
pH 68-7.9 7.3 5142 35 55-72 64 7.0-86 75 7478 7.6 6.9-7.4 7.1 6.0-7.4 6.6 83-7.8 87 6878 87
(sH unitg)

EC 985 — 1,257 740 - 1,047 10— 579 4,800 — 5.233 4,900~ 5,233 760 - 1,160 6,000 7,356 160 - 726 260~ 2,285
(uSiom) 1,500 1300 3,000 5,800 5.600 2.200 8.700 1045 4,000

50, 310- 454 260 -850 466 20-890 173 1,200 1,483 1,400 — 1717 120 - 530 238 350 - 1,930 46 -260 197 180 - 820 882
(mo/L) 540 1.800 2,000 2,600

Cu <0.01 — <0.08° «D.01- <0.05" <0.61 - <0.05" <001 - <0.01% <0.01- <0.01 <0.01 — 0.017 <0.01— <0.05 <0.01 - «G.05* <0.01 - <0.05"
(mgiL) 0.01 0.05 0.01 0.05 0.01 0.02 0.01 015 <0.08

Pb <0.002— | <0.05" <0.06- 0.040" <0.002 ~ <0.05" <0002~ | <0002* <0.002— | <0.0002" | <0.002- 0.604 <0.002- | <0.005" | <0.002- | ©.008" <0.001 ~ <0.05"
(mg/L) 0.080 0.4000 0072 0.006 <0.02 0.015 0.058 1.400 £.300

N <0.05 <0.05* «0.05— 0.05* <0.05 <0.05 <0.05 <0.05" <0.05 <0.05" <005 <0.05" <0.05 <0.05" <0.05 <0.05" <0.05 <0.05°
(gL} 0.09

Al <0.05 <0.05" 1.40 1.90* 0.07 - 0.86 <0.05— .08~ <0.05— 0.06* 0.14— 1.94 <0.05— <0.05" <0.05— «D.05* <0.05— <0.05"
(L) 2.60 2.310 0.37 0.29 6.60 0.16 0.69 0.21

Zn <0.05— 0.030" 0.230— 0.340 <0.005 ~ 0.006" 0,008 - 0.020 <0.005 — D.012 0.005 - 0.016" <0.05— 0.040" <005~ 0.019" <0.05- 0.028"
(ML) 0.100 0.510 0,09 0.040 0.015 0.029 0.160 0.240 0.280

Co <0.05 <0.05" <0.05 <0.05° <0.05 <0.05" <0.05 <005 .08 <0.05" <0.05 <0.05% <0.05 <0.05" <0.05 <0.057 <0.05 <0.057
(mafl)

cd 00002 | <06002* | <0.0005— | 00007 | <0.0002— | <0.0002 | <0.0002— | <0.0002" | <D.0002- | <0.0002" | <D.O0OZ- | <0.0002* | <0.002- | 0.0005° | <0.6002 i 00013 | <0.0002- ; <0.0002"
(mar) -0.0008 0.0028 0.0009 0.0008 0.0002 0.0002 0.0020 —0.0091 0.0082

Fe <0.05— 0.09" 0.05— 1.30" <0.05 ~ 0.26" <0.05 <0.05" <0.05 <0.05" 0.06 - 116" <0.05— <0.05" <0.05 ~ 1.40" <0.05- 0.075"
(mard 320 27.00 1.75 3.10 0.82 11.00 238

Mn <0.05— 0.05* 0.95— 1.05 <0.005 - <0.05” <0.05 <0.05" <0.05 <0.05" <0.08 - <0.05* <0.05— <0.05" 026- 1.36 <0.05— 0.83"
{mgit) 0.11 120 <0.05 0.68 0.08 1.8 15

As (.02 ~ 0.020 <0.005- | <0.005" | <0.005- <0.02 <0.005 - <0.005* <0.005— 0.006" 0.013 - 0.027 <0.005 — <0027 | <0.005- | 0.009 <0.005 — <0.005"
(mgfL) 0.080 0120 0.030 <0.05 0,006 0.048 0,100 0.034 0.028

* Median
Source: Landline Consuliing (2005 and 2006) and HLA-Envirosciences (2001).
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Table 4.3
Pit Lake Water Quality
Sample Site
Parameter Golden Butterfly Golden Butterfly North Content Lady Isabella
Range Average Range Average Range Average Range Average
pH 2.1—-34 24 5883 7.4 2.9-42 33 3.2-43 3.5
{pH units)
EC 4,500 — 7,500 6,396 220 — 360 272 1,200 - 1,800 1,426 650 — 1,300 917
(uS/em)
S0, 670 — 8,400 6,386 39-90 63 520 - 1,000 710 270 - 680 448
(mg/L}
Cu 14.00 - 35.00 25.00 <0.01-0.11 <0.05* 0.09 - 0.93 0.42 0.70-1.70 1.10
(mg/L)
Pb <0.002 - 0.003 <0.005" <0.001 — 8.300 <0.002* <0.001 -~ 0.003 <0.002* <0.005 ~ 0.003*
{ma/L) 0.005
Ni 3.40-8.70 6.90 <0.005 -~ 0.07 <0.05* 0.23 -0.59 0.36 0.29-0.77 0.51
(mg/L)
Al 0.48 — 700.00 490.00 0.08-0.73 025 289—-62 51 11-20 15
{mg/L)
- Zn 12 -51 26 <0.005-0.220 <0.05™ 0.75-1.80 1.20 2369 4.0
{mg/L)
Co 4.00 ~ 4.40 420 <0.01 —<0.05 <0.05" 0.21-0.23 0.22 0.33-0.34 0.34
{mg/L}
Cd 0.1600 — 0.6000 0.27 <(.0002 — 0.0087 <0.0002% 0.0028 — (0.0450 0.0160 0.0110 — 0.1300
{mg/L} 0.3650
Fe 67.00 - 1,100.00 576.00 <0.05 - 820 <0.05* 0.69 — 6.60 2.37 0.06—1.30 0.34
(mg/Ly
Mn 7.8—140.0 73.0 <0.05 — 820.0 <0.05* 3.3-6.2 4.4 24-520 5.7
(mg/L)
As 0.34 - 48.00 3.20 <0.005 - 0.04 <0.02 <0.01 ~0.23 0.03" <0.005 ~ 0.1 <0.02*
(mg/L)
* Median

Source: Landline Consuliing (2005 and 2006) and HLA-Envirosciences (2001).
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Tahile 4.4
Groundwater Quality — Unconfined Alluvial Aguifer
Sample Site
Parameter GBMB3 GBMB4 GBMBS GBMEG
Range Average Range Average Range Average Range Average
pH 52~64 59 54-71 6.0 52-78 5.9 5271 5.9
{pH units)
EC 38— 160 85 185 — 520 284 68 — 490 96 66 — 580 120
{ES/em)
S0, 2-27 8 17 - 43 32 <2—-13 2 <0.05 — 20 35
(mg/L)
Cu <(0.0002 - 0.1 <0.05" <0.01-<0.05 <0.05* <0.01 - <0.05 <0.05* <0.01-0.01 <0.01"
(mg/t)
Pb <0.05-0.28 0.005 <0.001 - 0.300 <0.05" <0.001 —0.100 <0.05* <0.001 — 0.049 <0.05"
(mg/t)
Ni <0.05 - 0.0g <0.05* <0.05 - 0.05 <0.05" <0.05 <0.05* <0.05 <0.05*
{ma/L)
Al 0.29-4.38 2 <0.05-028 <005~ <0.05-0.05 <0.05* <0.05 - 0.69 <0.05"
{ma/L)
Zn <0.05-0.19 0.07* <0.05 - 0.63 0.08" <0.05 - 0.41 0.08" <0.005 - 0.37 0.05*
{mg/l)
Co <0.05 <(.05* <0.05 <0.05% <0.05 <0.05" <0.05 <0.058"
(mg/L)
Cd <0.0002 ~ 0.0080 <0.0002* <0.0002 - 0.0042 <0.0002* <0.0002 ~ 0.0029 <(.0002* <0.0002 — 0.0420 <0.0602"
{ma/L)
Fe <0.01 — 8.00 2.20* <0.05 — 6.60 <0.05* <0.05 - 0.65 <0.05* <0.01 - 30.00 <0.05"
{mg/L)
Mn <0.05-0.28 0.005" <0.05—-0.05 <0.05" <0.05-0.26 <0.05" <0.002 ~0.37 0.05*
(mg/L)
As <0.005 —7.000 0.008" <0.005-0.020 <(.005™ <0.005 - 0.091 <0.005* <0.005 - 0.150 <0.01*
(mg/t)
* Median
Source: Landline Consulting (2005 and 2006} and HLA-Envirosciences (2001).
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Unconfined Alluvial Aquifer — Slaughteryard Creek

The Slaughteryard Creek unconfined alluvial aguifer previously exploited by the originai
Croydon town water supply borefield is located off the Mining Lease and some 2km from
the Golden Butterfly Pit (Figure 4.1). Although there are no bore logs for the town
borefield, it is believed that it utilised the shallow unconfined aliuvial aquifer associated
with Slaughteryard Creek. It is expected that the unconfined alluvial aquifer is locally
recharged by surface water flow within the creek. As previously stated the surface water
recharge component that can be attributed to the Mining Lease catchment is relatively
small and any hydrogeological linkage to the Golden Butterfly Pit lake most unlikely.
This has been confirmed by groundwater monitoring over the past 10 years (Tables 4.2,
4.3 & 4.4).

4.3.2 Potenlial adverse / beneficial impacts

Surface Water

Potential sources of contamination that could impact on local surface resources includes
seepage and possible leaching of salts and AMD from waste rock dumps and original
hardstand areas.

Table 4-1 summarises surface water quailty at the surface water monitoring sites.
Improvement of water quality over time suggests that any earlier surface water
contamination that may have occurred in the Slaughteryard Creek catchment has been
rectified. During the 1990's Goldfields dealt with contaminant source areas and in
addition removed contaminated sediments within downstream drainage lines.

However monitoring point SW5 (Figure Schedule | Map 1), located in a sediment dam on
the north-western Mining Lease boundary, has shown low pH and raised levels of
sulphate and metals. The source of this contamination is likely the Content hardstand to
the immediate west of Content Waste Rock Dump. An initial inspection of the area (in
late 2006) suggested that although the northern end of the Content Waste Rock Dump
suffered some surface ponding and gully formation along the dump crest, there
appeared littie evidence of leaching or seepage from the Content Waste Rock Dump.
The accumulation of saits to the immediate west of the Content Waste Rock Dump
appears to be linked to the original Content hardstand area, however this will require
further investigative work for confirmation. During mining operations this area was in-
filled with waste rock to form a level platform on which a crushing plant was located and
ore stockpiled.
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A total of 44,950 m® of material was removed from this site during the 1996 reclamation
work (Fawcett, 2001). [t would however appear that material was only excavated to the
original ground surface and that a level of residual contamination may occur in the
underlying subsurface material. The area now forms a slight depression in the local
topography and during the wet season a degree of ponding occurs which with
evaporation may result in surface saiting.. The ponding effect is exacerbated by a
number of old drainage bunds that have been constructed to divert surface runoff
towards the sediment dam. This area will be investigated and remediation and
rehabilitation completed. In order to minimise environmental risk it may be found
necessary to construci a subsurface drain that discharges into Content Pit. As part of
this investigative works at least three (3) new shallow monitoring bores will be installed in
this area once reclamation is completed. These works are described in Section 4.3.3.

Inspection of Golden Butterfly Waste Rock Dump foot trench and monitoring bores
indicates that this waste rock dump is not causing any adverse impacts on surface water
quality (Landline Consulting, 2007).

Groundwater

The potential impact on local groundwater resources (i.e. surrounding aquifers) from
water contained in the confined fractured rock aquifers and pit lakes is considered to be
of minimal risk. This is due to the limited migration of pit water and groundwater
contained in the confined fractured rock aquifers to surrounding aquifers. As described
in Section 4.3.1, groundwater quality monitoring data from existing monitoring bores
believed to be located in the unconfined alluvial aquifer {i.e. GBMB3 to GBMBS) indicate
there is no evidence of movement of groundwater from the confined fractured rock
aquifers to the unconfined alluvial aquifer (i.e. the aquifers are unlikely to be connected).

Mine Pit Lakes

Pit lakes are often considered as potential surface water resources by iocal landowners,
construction companies/contractors and shire councils. The lakes are seen as storage
receptors rather than potential environmental ‘impactors’. This is particular true for
Croydon where both Golden Butterfly North and Content pit lakes have been unofficially
used as water supply sources.

All four pits at Croydon will remain groundwater sinks and as such may be expected to,
over time, become more saline. Surface water inflow to the pits is restricted largely to
direct precipitation with only Golden Butterfly North receiving any surface runoff from an
adjacent subcatchment. The arid climatic conditions ensure that natural
evapoconcentration within the pit lakes slowly increases salinity and this can only be
countered by periodic flushing of the lakes with significant volumes of fresh water. It is
therefore unlikely that the lake water guality in at least three of the pits (Content, Lady
Isabella and Golden Butterfly) could be maintained at ANZECC (2000) Stock Water
Drinking Quality.
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4.3.3 Environmental protection commitments

The key objectives are to:

¢ Preserve the existing uses of local surface waters, both within the Mining Lease
and at receiving water sites for stock watering purposes.

o Restrict use of the pit lakes to that of a wildlife habitat.

These objectives are based on the following considerations:
¢ Local surface water resources are currently used for stock watering purposes.
* The conceptual hydrogeological model outlined in Section 4.3.1.

e« The pit lakes act as hydrogeological sinks and that slow salinisation occurs
through natural evapoconcentration with limited diversion of surface water runoff
into the pits to provide periodic flushing and adequate dilution to maintain water
quality at ANZECC (2000) Stock Water Drinking Quality.

¢ The site has been monitored for ten years since the 1996/97 follow-up
reclamation work. Water quality trends have been established and reclamation
performance confirmed.

To achieve the above objectives Barrick commits to manage all mine generated
landforms/structures such that seepage from and erosion of these landforms does not
significantly impact on water resources deemed necessary to sustain post mining land
use.

In addition to the above, Barrick commits to the foliowing:

» Draining all excess surface runoff off Content Waste Rock Dump upper surface
to the Content Pit

e Conducting a contaminated land investigation of the Content Hardstand area
and, if required, appropriate remediation measures will be implemented.

* Conducting monitoring of the entire site in accordance with the EA conditions.

» Constructing additional monitoring bores to the west of Content Waste Rock
Dump (BH10 and BH11) and between Golden Butterfly North Pit and the
adjacent Golden Butterfly Waste Rock Dump (BH8 and BH9).

» Conducting additional investigations/monitoring to confirm the conceptual
hydrogeological model described in Section 4.3.1, including:

o Obtaining additional hydrogeological information (e.g. geological
information, bore and pit water levels).

o Investigating the existence of existing groundwater quality data from the
town water supply bores.
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o Instailing an additional deep monitoring bore (SY1) between the Golden
Butterfly Pit and Slaughteryard Creek to supplement the existing
monitoring netwark.

o Surveying of pit lake water levels and erection of water level gauging
stages.

Including the latest information obtained from the additional hydrogeological
investigations/monitoring in subsequent amendments to this EMP.

Developing a site-wide Stormwater Management Plan {implemented as part of
the Closure Plan).

Works associated with the above will be detailed in the Plan of Operations for the site.

4.3.4 Proposed EA Conditions

In order to achieve the water management objectives outlined above it is suggested that
the following EA conditions be adopted:

(C1-1)

(C1-2)

(C1-3)

(C1-4)

(C2-1)

(C2-2)

(C2-3)

Receiving waters affected by the release of stormwater runoff from mining
landforms such as waste rock dumps and hardstand areas will be monitored at
the locations and frequencies defined in the Croydon Mine Completion Criteria.

The holder of this environmental authority will comply with the receiving water
quality guidelines defined in the Croydon Mine Completion Criteria.

All mine pit fakes (pit void receiving waters) will be monitored for water guality
and water levels as per the locations and frequencies defined in the Croydon
Mine Completion Criteria.

All water quality samples will be analyzed in a NATA registered laboratory for
the range of parameters listed in the Croydon Mine Completion Criteria.

All groundwater monitoring sites will be sampled for water quality and
measured for groundwater levels as defined in the Croydon Mine Completion
Criteria.

The method of water sampling required by this environmental authority must
comply with that set out in the lfatest edition of the Environmental Protection
Agency’s Water Quality Sampling Manual.

Monitoring bores will be constructed and surveyed as detaited in the Croydon
Mine Completion Criteria.
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4.4 NOISE AND VIBRATION

4.4.1 Environmental Value

Noise and vibration is not considered an issue on the Mining Lease as the Lessee is no
longer active on the lease area.

4.4.2 Potential adverse / beneficial impacts

Mining activities on the Mining Lease area has long since ceased and the noise and
vibration associated with maintenance and monitoring activities will not exceed the level
of other activities in the surrounding Croydon Township.

4.4.3 Environmental protection commitments

None required.

4.4.4 Proposed EA Conditions

None proposed.

4.5 WASTE

4.5.1 Environmental Value

The Mining Lease area has been cleared of all mining related wastes that were
introduced during the 1988 - 1993 mining operations. This inciudes all mine plant, fuels
and containers. All wastes have been either removed from the Mining Lease or buried in
designated landfills within the waste rock dumps. There is no visual evidence of waste
materials having been indiscriminately dumped in mine pits.

4.5.2 Potential adverse / beneficial impacts

There will be little if any waste material introduced to the Mining Lease area during
monitoring and reclamation activities. I at all, it would be classified as general litier.

4.5.3 Environmental protection commitments

Monitoring crews will remove any litter that they may introduce during their brief site
visits, This material will be disposed of at the nearby Croydon refuse station.

4.5.4 Proposed EA Conditions

None proposed.
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4.6 LAND MANAGEMENT

4.6.1 Environmental Value

The Mining Lease area lies just within the northern section of the Gulf Plains Bioregion
and no regional ecosystem mapping is yet available for the area. The mix of tree and
shrub species present on the Mining Lease area is similar to that found in adjacent
regional ecosystems in the Einasleigh Upland Bioregion and most are widely distributed
within the local area. The area has been continually disturbed for more than a century
and it is most unlikely that any regional ecosystems of concern are to be found in the
area. The conservation significance of the Mining Lease area in terms of biodiversity is
considered to be low. The vegetation density and diversity over most of the Mining
Lease area appears to be similar to other areas in the vicinity of Croydon Township. The
dominant tree species is Eucalyptus chartaboma, with a sub dominant population of
Corymbia erythrophoia and understorey layer of mainly Acacia sp (Landline Consultants,
2007).

The key environmental values that need to be considered are:

e The geotechnical stability of the landforms.
» Aesthetics (matching the surrounding environment).
o Safety risk relating to future landuse.

4.6.2 Potential adverse / beneficial impacts

The disturbance associated with mining has in the past adversely impacted on the
ecosystems of the Mining Lease area. The area has however since been fully
rehabilitated and the remaining mine related landforms offer an increased diversity of
habitat for plants and wildlife. The area has a history of use for low intensity grazing and
stock watering purposes.

The Golden Butierfly and Content Waste Rock Dump landforms have been re-profiled,
surface drainage engineered and erosion control measures introduced to provide both
long term stability and to ensure that the structures mimic the surrounding relief. Both
waste dumps blend well into the local topography. The reclamation performance of
Golden Butterfly and Content Waste Rock Dumps has been monitored for more than
10 years and except for a small section of Content Waste Rock Dump meets the current
relinquishment criteria (Appendix B). The upper surface of the northern most end of
Content Waste Rock Dump experiences a degree of ponding during high rainfall periods
and exhibits some initial gully formation along the crest of the dump. This requires early
intervention o avoid any significant long term erosion risk.
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All four mine pits have perimeter earthen abandonment bunds and exclusion fencing has
been erected to limit access by humans and domesticated animals. After ten years the
mine pit walls remain intact as stable rock faces. Most mine benches that occur above
the pit lake water level have naturally revegetated, providing additional stability. The
surrounding land surface has been completely revegetated with the result that the pits
are no longer visible from any public roads. The access ramps within the pits have been
maintained as per the Mining L.ease conditions (Appendix A). Notwithstanding local
contractors appear to, from time to time, draw water from Content Pit. The Croydon
Shire Council also regularly enters Golden Butterfly North Pit and maintains water pumps
at the base of the access ramp.

The Croydon-Normanton Railway line lies in proximity to the Golden Butterfly North pit.
Although fenced off there is clear evidence that this has become a tourist stop. It is
proposed a more secure (diamond mesh) fence and additional signage be installed to
prohibit any access beyond the existing Mining Lease boundary fence.

4.6.3 Environmental protection commitments

The following land management environmental protection objectives are proposed:

» Maintain and enhance where possible the diversity of natural habitats and land
use in the area.

+ Create post-mining landforms that are geotechnically and erosionaily stable and
consistent with the post mine land use.

¢ Minimise the potential for long-term land degradation.

To achieve these objectives Barrick commit to the following:

The land will be rehabilitated to re-establish a stable, sustainable ecosystem and
beneficial land use in the area consistent with the proposed post mine land use of
cattle grazing.

This commitment translates into the following:

= With the exception of the open pit voids all disturbed areas wil! be rehabilitated to
a land use that can support low intensity grazing or bushiand.

* Detail the management of the Golden Butterfly Waste Rock Dump in a site-wide
Stormwater Management Plan (implemented as part of an overall Closure Plan),

¢ Undertake contaminated land assessment/investigation into the Content Waste
Rock Dump and Content hardstand area. Contingent on the findings of the
contaminated land assessment/investigation, a monitoring piezometer may be
installed adjacent the Content Waste Rock Dump.

s Drain the surface of the Content Waste Rock Dump to Content Pit and fill
low-lying areas on the Content Waste Rock Dump.
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All slopes once battered will be covered with a regrowth medium and where
necessary rock mulch such that it will support vegetation regrowth and limit
erosion.

Import additional regrowth medium to the Content Waste Rock Dump to
potentially improve revegetation.

Revegetation of remaining disturbed areas will be completed across the site
where monitoring indicates vegetation vigour is inadequate. This will further
enhance the ecological amenity of the site through the production of natural
habitat and grazing lands.

Ground cover will be maintained by controlling grazing and the soil fertility status.
This will entail the maintenance of Mining Lease boundary fences and gates in
good order to control stock access, monitoring of soil fertility and implementation
of weed control measures on an ongoing basis.

Continue monitoring vegetation status at existing transecis (Schedule | — Map 3)
on rock dumps and instail new vegetation transects on general disturbance areas
of the Mining Lease. Monitor in early dry season.

Revegetation monitoring to include groundcover, species composition, tree cover
and tree height.

Undertake a weed survey and implement any identified necessary controls.

Install fencing and signage to prevent access to the Golden Butterfly North Pit
from the railway line. In addition the perimeter earthen abandonment bund will
relocated back from the Golden Butterfly North Pit.

Maintain existing mine pit perimeter fences and gates in good order to control
unauthorized human entry and stock access.

A contaminated land site investigation and, if required, remediation will be
conducted in accordance with the Draft Guidefines for the Assessment and
Management of Contaminated Land (EPA, 1998).
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4.6.4 Proposed EA Conditions

In order to achieve the land management environmental protection objectives outlined in
the previous section it is suggested that the following EA’s be adopted:

(F1-1)} Al surface areas significantly disturbed by mining activities will be rehabilitated
in accordance with the Croydon Mine Completion Criteria.

(F1-2) Al infrastructure, linked to mining or reclamation activities, must be removed
from the site prior to mining lease surrender, except where agreed to in writing
by the post mining land owner/holder.

(F1-3) Residual voids should not cause any serious environmental harm to land,
surface waters or any recognized groundwater aquifer, other than the
environmental harm constituted by the existence of the residual void itself and
subject to any other condition within this environmental authority.

(F1-4) All reasonable and practicable erosion protection measures and sediment
control procedures must be implemented and maintained to minimize erosion
and the release of sediment.

(F1-5) Annual monitoring of vegetation status on all rehabilitated mine landforms as
per the transects listed in Schedule | — Map 3. Monitoring to take place early in
the dry season.

4.7 COMMUNITY

4.7.1 Environmental Value

The Mining Lease adjoins the town of Croydon and is considered an integral part of the
fown surrounds. Available mapping data show a number of roads, town blocks and a
block of freehold aboriginal land within the boundaries of the Mining Lease area. No
residences have been constructed on this iand so an ownership search of these blocks
was required to ensure that all stakeholders were identified and consulted about
management of the area. The Croydon-Normanton Road also passes through the
southern end of the Mining Lease area.

The entire Mining Lease area has been used for grazing since the early setflement of the
area. The south-eastern portion of the Mining Lease (Lot 1 Ap5928)} is part of the
Croydon Town Common and has been grazed heavily for many years.
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Tourism at the site is associated with the historic mining artefacts that remain on the site.
The Mining Lease area, like the entire Croydon District, contains items of mining heritage
value. Most of the old excavations within the Mining Lease area have been impacted by
more recent mining, but there are items of old mining equipment located at the eastern
and western ends of the Mining Lease. The Croydon Shire Councii has walking tracks
and signage to the major heritage items close to the town, at the eastern end of the
Mining Lease. The original Content mine at the western boundary of the Mining Lease
was operated from 1896 to 1917 and is listed in the Queensland Heritage Register.

A water tower and associated pipelines that for many years formed part of the town
water supply Is located just outside the Mining Lease, to the east of the Golden Butterfly
pit. This infrastructure was used when water was pumped from town bores along
Slaughteryard Creek, downstream from the Mining Lease area. This borefield was
decommissioned with the introduction of Belmore Dam as the town water supply. In late
2005, however, water levels in Belmore Dam dropped to such an extent that Croydon
Shire Council commenced drawing town water supplies from the Golden Butterfly North
Pit. This continued until good rains occurred in March 2006.

4.7.2 Potential adverse / beneficial impacts

The Mining Lease area has potential to enhance the lifestyle and economic well being of
the community. Benefits may include: the existence of mining heftitage items on the site;
potential for low intensity grazing; and increased wildlife habitat.

The issue of potential contamination of the surrounding environment has been
addressed in previous sections of this EMP.

There will always be a degree of public safety risk in the vicinity of the open cut pits.
Most of these can be managed through bunding and restricting access with fencing. It is
also proposed that all access to pit lakes be denied by decommissioning of the pit
access ramps. The pit lakes are not visible from any of the public roads and will become
secluded wildlife habitats.

The Croydon-Normanton Railway line lies in proximity to the Golden Butterfly North pit.
Although fenced off there is clear evidence that this has become a tourist stop. It is
proposed a more secure (diamond mesh) fence and additional signage be installed to
prohibit any access beyond the fence.

There are a number of historic mine shafts and adits within the Mining Lease area which
are not individually listed in the MINOCC database. The GPS locations of these have
been recorded as and when discovered. Appropriate management measures to
minimise their risk to public safety is proposed. Ail known significant mining heritage
items within the Mining Lease are in locations where they will not be affected by further
reclamation works. The mining equipment at the eastern end of the Mining Lease is
afforded some level of protection due to its close proximity o the town.
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4.7.3

Environmental protection commitments

Barrick commit to enter and maintain consultation with local and state governments and
local landholders with a view to maximizing the potential community benefit from the

Mining

Lease and sustainable land use for the area foliowing lease relinquishment.

This will include:

4.7.4
(G1-1)

(G1-2)

Cooperation with the State Government and Croydon Shire Council to undertake
any actions deemed necessary to protect significant cultural heritage items within
the Mining Lease boundaries. GPS details of any historic mine shafts and adits
within the Mining Lease area will be provided for inclusion in the MINOCC
database.

Implementing all necessary safety measures to deny human and stock access to
the mine pits prior to relinquishment.

Install fencing and signage to prevent access to the Golden Butterfly North Pit
from the railway line. In addition the perimeter earthen abandonment bund will
relocated back from the Golden Butterfly North Pit.

Development of a grazing management plan.

implementing and maintaining a complaints handling register to respond to (and
investigate if required) any formal complaints received from the community. Any
such complaints will be reported to both EPA and Croydon Shire Council.

Proposed EA Conditions

All complaints received must be recorded including details of complainant,
reasons for the complaint, investigations undertaken, conclusions formed and
actions taken. This information must be made available for inspection by the
administering authority on request.

A 4-strand barbed wire fence and locked gate will be maintained surrounding all
open cut pits. Adequate signage will be placed on all fences warning the public
not to enter the enclosed area.
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Figure 2-1 Location Plan showing remaining Croydon Gold Mine infrastructure and the ML5248 lease boundary

19-181

File E

Rele

Page 203 of 285




19-181

Decommigsioned

Town Borefield Gulden Butterfly Pit Lake
>2Km
L 250m i

Fotential final water level -

Superficial afivial aguifer

Sleaghteryard Creefk Iionitoring bores

Sedimerttary Bedrock Units

Metamerphic or
plutonic bedrock

A il
? e

Fracture Zone
within orebody

Golden Butterfly Pit - Old Town Borefield
Conceptualised hydrogeology

Reld

File E Page 204 of 285




% e,
\‘\l «1'—““\-»,
//IL‘\“
- OR":- c;{_ﬁﬁ!(\\\“_—l ‘.\‘
,/'/ N -"=‘ //
— “ f’ ’\\\ - - "\, N I “";
;_,.‘ \\\ ;;._{i " o BWE 2,
L. ;’ T T S PE—
!
J
/
|
1
:
L
1
|
|
|
s
i
|
:
7
:f‘:
/I,
I//
Legend
Kilometres ¢ exdsting site
0 025 65 1 &  proposed site /
Oy — /
Schedule 1 Map 1. Surface water monitoring sites

Releg
19-181

File E

Page 205 of 285




GBha.

T

GEHBS /;f/
Legend e A ;
GBMBS 7 ¢
Kiometres ©  existing bore < ’//
0 625 95 1 cssmae s

L eeess— # proposed bore e

P

Schedule | Map 2. Groundwater monitoring sites

Rel

19-181 File E Page 206 of 285




CROYDON_GOLD MINE 2005 NNUAL REPORT

Schedule | Map 3. Vegetation monitoring sites

19-181

File E

Releal

Page 207 of 285




APPENDIX A

SPECIAL CONDITIONS CONTAINED IN ORIGINAL MINING LEASE

From HLA-Envirosciences (2001)
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APPENDIX B

1996 DME RELINQUISHMENT CRITERIA

From HLA-Envirosciences (2001)
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Croydon Gold Mine Project - Mine Completion Criteria

1 INTRODUCTION

The Croydon Gold Mine Project (the Project) is located to the west of Croydon township in Northern
Queenstand. Barrick Gold Australia (Barrick) is the holder of Mining Lease (ML) 5248 for the Project.
The ML 5248 forms part of the original Project that was mined between 1987 and 1990. The mine was
decommissioned in 1993 and rehabilitated according to a Decommissioning Plan submitted to the
Queensland Department of Minerals and Energy. Ownership of the lease has since passed to
Goldfields Limited (later AutionGold) in 1995, Placer Dome Asia Pacific in 2003 and finally to Barrick in
20086,

1.1 AlM

The aim of this document is to provide a summary of the Croydon Gold Mine Project Mine Completion
Criteria (MCC). The criteria contained within this document are provided as detail required by relevant
Environmental Authority (EA) conditions.

1.2 PURPOSE

Relinquishment of Barrick's obligations under the Environmental Protection Act, 1994 will culminate
with the surrender of the Project EA. Surrender conditions relevant to aspects of land and water
management are addressed in the MCC. Further review and revision of the MCC may be undertaken
in consultation with the Environmental Protection Agency (EPA). Where this is the case, any proposed
amendments will be formalised in consultation with the EPA and documented in the form of a revised
MCC. The EA conditions relevant to MCC are reproduced in Table 1.

Tabie 1
Environmental Authority Conditions Relevant to the Mine Completion Criteria

- Section

_Addressed in’
-{:this Document::

A6-1  The current Croydon Mine Completion Criteria will be the version of the Criteria which
the Administering Authority has notified Barrick in writing as being the current Section 1.2
Croydon Mine Completion Criteria.

CG1-1  Receiving walers affected by the release of stormwaler runoff from mining landforms
such as waste rock dumps and hardstand areas will be monitored at the locations and Section 2.1
frequencies defined in the Croydon Mine Completion Criteria.

G1-2 . The holder of this environmental authorily will comply with the receiving water quality

guidelines defined in the Croydon Mine Completion CHiteria. Section 2.1

C1-3  Allmine pit lakes {pit void receiving waters} will be monitored for water quality and
water levels as per the locations and frequencies defined in the Croydaon Mine Section 2.3
Completion Criteria.

C1-4 Al water quality samples will be analyzed in a NATA registered laboratory for the

range of parameters listed in the Croydon Mine Complstion Criteria. Section 2
C2-1  All groundwater monitoring sites listed in the Croydon Mine Completion Criteria will be Section 2.2

sampled for water quality and measured for groundwater levels. ’
G2-3  Monitoring bores will be constructed and surveyed as detailed in the Croydon Mine Section 2.2

Completion Criteria. "
Fi-1 Al surface areas significantly disturbed by mining activities will be rehabilitated in Section 3

accordance with the Croydon Mine Completion Critetia.

Rel¢
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Croydon Geld Mine Project - Mine Completion Criteria

2 WATER

2.1 SURFACE WATER

Receiving waters affected by the release of stormwater runoff from mining landforms such as waste
rock dumps and hardstand areas will be monitored at the locations and frequencies defined in Figure 1

and Table 2.

Table 2

Receiving Water Monitoring Locations and Frequency

Monitoring Point Northing! | Ensting’ || Monitoring Frequency.

sSwWi1 Twice yearly in January/February
7986405 630350

(Lower Siaughteryard Creek) and May

sw2 Twice yearly in January/Februa

(Slaughteryard West Tributary at the 7987640 630197 ar\?’d nga Y & v

ML boundary)

SW3a Twice yeary in January/February
7988253 630913 e L

{Golden Butterfly WRD toe drain) and May if discharging

SWab . .

(new Reference point for 7088220 | 61308 | [wichyearlyinJenuany/February

Slaughteryard creek}

sw4 Twice yearly in January/February

(Stock water dam) 7987082 ca10g” and May if discharging

SwWs Twice yeatly in January/February
7890012 628691

(sediment dam at lease boundary) and May

SW6 Twice yearly In January/February
7989454 627908

(Belmore Craek borrow pit / stock dam). and May

' MGA (GDA 94

The surface water quality samples will be analysed in a NATA registered laboratory for the range of
parameters listed in Table 3. Monitoring results will be reported to the administering authority on an

annual basis.
Table 3
Water Quality Parameters to be Analysed
CorAnalytical Sulte |

Basic and Majorlons | TDS, S04, F

Metals ' Al, As, B, Cd, Cr, Cu, Co, Hg, Mo, Ni, Ph, Se, Zn
00002121.D0OC 2
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Croydon Gold Mine Project - Mine Completion Criteria

If receiving waters at the site(s) defined in Table 2, do not comply with the critetia In Table 4, the EA
holder will:

» complete an investigation in accordance with the ANZECC (2000} methodology, Into the potential
for environmental harm;

* provide a written report to the administering authority within 3 months of the date of the original
exceedance, outlining:
— details of the investigations carried out; and

— actions taken to prevent environmental harm.

Tabie 4
Surface Water Quality Criteria

T parameter | T TR o | Crtterlas
Total Dissolved Solids mgit. 4,000"
Sulphala mg/L 1,000
Aluminium mg/L 5'
Arsenic mo/L 0.5'
Boron my/l. 5'
Cadmlum mg/k 0,01
Chromium mg/L 1!
Cobalt mg/t. 1
Capper mg/l. t'
Fluoride ma/L 2!
Lead mg/L 0.1
Mercury mg/l. 0.002"
Malybdenum mgiL 0.15'
Nickel mg/L 1!
Selenium ma/L. 0.02!
Zing mg/L 20

i ANZECC (2000} Livestock Drinking Water Guidelines.

2.2 GROUNDWATER

The groundwater monitoring sites defined in Table 5 will be sampled for water quality and measured
for groundwater levels.

All groundwater monitoring sites listed in Table 5 will be sampled for water quality and measured for
groundwater levels. The groundwater quality samples will be analysed in a NATA registered laboratory
for the range of parameters listed in Table 3. Monitoring results will be reported to the administering
authorlty on an annual hasis.

The monitoring bores outlined in Table 5 will be constructed and surveyed by the end of 2008.

00002121,.DCC 3
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Groundwater Monitoring Locations and Frequency

Table 5

onitoring Frequenc

BHt i
) 7987673 631270 TBAZ Annually during the dry
(west of Golden Buttetfly Pit) season
BH2 i
, 7987444 630985 THA2 Annually during the dry
(east of Golden Bulterlly Pit} Season
BH3
Annuatly during the d
(east of Golden Butterfly Waste TBA® TBA® TBA? ieasor? v
Rock Dump)
BHS Annually during the d
nua Lifin =]
{east of Golden Butterlly Waste 7988051 630987 TBA® !;easor? i
Fock Dump)
BH7 Annually during the d
nua I e
(east of Golden Butterfly Waste 7988180 831000 TBA® geasong Y
Rock Dump)
BH3 Annually during the d
nnua LI e
{sast of Golden Butterlly Waste TBA® TBA? TBA® ‘éeasof v
Rock Bump)
BHS Annually during the d
naually during the
(east of Golden ButteHly Waste TBA? TBA? TBA° yseasor? v
Rock Bump)
BH10 Annually during the d
nnually during the
{west of Content Waste Rock TBA® TBA® TBA® !;easosg v
Dump}
BH11 Annually during the d
nnually during the
(west of Content Waste Rock TBA® TBA® TBA? {:,easoi? v
Dump)
BH12 Annually during the d
fnLia [¥igl4] =]
{west of Content Waste Rock TBA® TBA® TBA? 3ét;sasorgn; v
Dump at lease boundary)
GBMB1 i
7087274 630804 TBA Annually during the dry
(Slaughteryard Creek) season
GBMB3 Annually during the dry
7987087 630685 TBA
(Slaughteryard Creek) season
GBMB6G Annually during the dry
7986656 630257 TBA
(Slaughteryard Creek) season
SY1 TBA® TBA? TBA? Annually during the dry
(Slaughteryard Creek) season
' MGA (UTM GDA 94).

2
3

Ceordinates and elevation to be determined during next sampling visit.
Coordinates and elevation to be determined cnce the proposed bores have beean constructed.

00002121.D0OC
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Croydon Gold Mine Project - Mine Completion Criteria

2.3 PIT LAKES

All mine pit lakes (pit void receiving waters) (Figure 1) will be monitored for water quality and water
levels as per the locations and frequencies detfined in Table 6.

Table 6
Pit Lake Waters - Monitoring Locations and Frequency

S MonitoringPoint: L Nonhing' " |' 'gasting'. [ Monitoring Frequency

Golden Butterfly Pit 7987526 631140 Annually at end of wet season {May)
Golden Butterily North Pit 7987921 630545 Annually at end of wet season {May)
Lady Isabelia Pit 7990023 629473 Annually at end of wet season {May)
Content Pit 7990435 629048 Annually at end of wet season {(May)

' MGA (GDA 94)

The pit lake water quality samples will be analysed in a NATA registered laboratory for the range of
parameters listed in Table 3. Monitoring results wifl be reported to the administering authority on an
annual basis.

3 LAND MANAGEMENT

All surface areas significantly disturbed by mining activities will be rehabilitated in accordance with
Table 7.

4 REFERENCES

ANZECC (2000). Australian and New Zealand Guidefines for Fresh and Marine Water Quality,
Australian and New Zealand Environment and Conservation Council, October 2000

00002121.00C 5
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Table 7

Final Landform Design and Use

Safety

tability

Relinquishment Criteri

Visual Appearance

Abandonment bund of

Unstable zones in

Abandonment bund screened by vegetation.

Pit Voids 10.5ha Wildiife Habitat competent rock. igg?r wall battered to Pit benches ripped to encourage natural

Fenced with signage. ' seeding.

Top accessible by 4x4 Guliies not to exceed . 80% of analogue site vegetation cover.
Waste Rock Dumps 2i.5ha Low Intensity Grazing vehicles. 300mm depth & 1:10m

Slope angie <1:2. density.

No exposed metal or Contoured to dovetail 60% of analogue site vegetation cover.
Hardstands 25ha Low Intensity Grazing concrete footings. with local relief.

Slope of dam floor <30°. Embankments No rubbish dumped in dam.
Sediment Dams 15ha Stock Watering exceeding 2m height

require spiliways.
Mining Lease entrance Contoured o dovetail 60% of analogue site vegetation cover.
" - blocked off and road with local relief.

Roads/iracks 3.5ha Low Intensity Grrazing bunded at regular

intervals.
00002121.D0C &

19-181 File E Page 220 of 285

Rele




Croydon Gold Mine Project - Mine Completion Criteria

FIGURES
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Croydon Gold Mine Project - Mine Completion Criteria

Figure 2
Groundwater Monitoring Locations

o
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Figure 1
Surface Water Monitoring Locations
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Croydon Gold Mine
Water Quality Monitoring Data

Surface Water Monitoring Sites

Site Analyte EC pH S04 | Arsenic | Aluminium | Cadmium | Copper | iron | Lead | Manganese | Nickel | Zinc | Molybdenum | Cobalt
uSicm | units | mg/L g/l mg/L mafl. mg/L | mg/l] mgiL mg/L mg/lL | mg/l mg/L mg/l
Swi 28-Jan-96 - 3.9 200 <0.02 - 0.0051 0.38 1.9 [«0.005 0.37 0,13 0.45 <0.1 -
Al 06-Dec96 - 5.1 33 <0.02 - <0.0005 <0.058 5 0022 0.14 <0.05 | 0.08 <0.05 .
w1 31-Dec-98 - 6.3 17 =0.02 - 0.0024 =005 35 | 0.0138 0.92 <0.05 | <0.05 <0.05 -
sSwWi 28-Feb-97 | 370 5 180 <0.01 - 0.0019 0.06 (.08 | <0.002 0089 0.08 0.28 - -
Swi 01-Dec-87 | 110 7.9 271 | «<0.005 - <0.0005 <0.05 25 | 0.015 0.58 <005 [ <0.05 - -
SW1 31-Dec-97 | 260 6.1 76 <0.005 - 0.0009 <0.05 | 0.13 |<0.002 <0.05 =0.05 | 0,15 - -
SW1 15-Jan-98 140 6.8 32 <0.005 - <0.0005 =0.05 1.5 | 0.005 <0.05 <0.05 | 0.05 - -
Swi 3tJan-98 | 250 [ 7 62 <0.005 - <0.0005 <0.05 | 0.68 |<0.002 0.09 <0.05 | <0.05 - -
SwWh 15-Feb-98 160 6.7 43 <0.005 - <0.0005 <0.05 2.2 | 0007 0.09 <006 | 0.06 - -
S5Wi 0t-Mar-98 { 150 66 36 <0.005 - <0.0005 <0.05 | 0.64 | 6.003 =0.05 <0.05 | <0.05 B -
SwWi 15-Mar-98 180 6.9 44 <0.005 - <0.0005 <0.05 0.97 | 0.003 - <0.05 | <0.05 - -
SwWi1 01-Jan-99 11G 6.8 22 £.008 - <0.0002 <0.05 23 | 0.004 0.11 <0.05 | 0.034 - B
SW1 15-Jan-99 160 6.5 25 <0.005 - <0.0002 <0.05 04 | 0.004 <0.05 <0.05 | 0.02 - -
Swi1l 15-Feb-99 {1 320 72 79 0.008 - <0.0002 <0.05 1.2 | <0.001 0.31 <0.06 | 0.065 - -
Swi 01-Mar-99 150 | 6.8 33 0.007 - <0.0002 <0.05 0.72 | 0.004 <0.05 <0.05 | 0.016 - -
SW1 15-Jan-00 190 6.5 50 0.005 - =0.0002 <0.05 14 | 0.003 <0.05 <0.05 | 0.029 - -
SWi 15-Feb-00 | 170 6.7 a2 0.008 - <0.0002 <0.05 1.6 | 0.003 <0.05 <0.05 | 0.01 - -
SW1 29-Feb-00 | 200 6.8 48 0.012 - <Q0.0002 <0.05 1.2 | 0.002 <005 <0.05 | <0.006 - -
SWi 15-Dec00 [ 140 6.2 32 0.007 - <{.0002 =0.05 7 Q.77 | 0.005 <0.05 <0.05 1 0.034 - -
SWt 04-Jan-Gt 180 7.5 44 0.0268 - <0.0002 <0.05 1.3 1 0.002 G.08 <Q.05 § 0.009 . -
SW1 15-Feb-01 180 73 46 0.02g - =(0.0002 <0.05 2.7 | 0.003 0.06 <0.05 | 0.024 - -
St 01-Mar-01 200 7.5 44 0.033 - <0.0002 <0.056 1.9 | 0.002 <0.05 <0.05 | 0.013 - -
SWi 15-Mar-01 140 72 28 0.021 - <0.0002 <0.05 1.7 1 0.003 .07 <0.05 § 0.013 - -
SW1 01-Apr-01 160 7.5 27 0.019 - <0.0002 <0.05 1.8 | 0.002 <0.05 <0.05 1 0.009 - -
SwW1 15-Dec-01 170 £.6 48 0.0067 - <0.0002 <0.05 1.9 | 0.004 0.26 <0.05 1 0.042 . -
SW1 15-Jan-02 200 71 42 0.011 - <0.0002 <0.01 1.4 | <0.002 <0.05 <0.05 0.02 “ -
SWH 01-Feb-02 | 200 7.2 29 0.024 - <0.0002 <001 3.5 | 0.005 <0.08 <=0.05 ] 0.016 - -
SWi1 15-Feb-02 | 200 7.3 34 0.017 - <0.0002 <0.01 2.5 | 0.003 <0.05 <0.05 1 001 - -
SwWH 02-Mar02 | 210 7 39 0.014 - <0.0002 <0.01 1.7 | 0.002 <0.05 <0.05 ] 0,033 - -
SWi 15-Mar-02 | 290 | 7.7 39 0.081 - <0.0002 <0.01 C.55 | 0.002 <0.05 <0.05 1 0.022 - -
SwWi1 Jan-05 360 6.7 €2 0.015 1.4 <0.0002 0.01 - | <0.002 <0.05 <0.05 1 0.026 - -
/~/<— SW1 26-Jan06 | 550 6.9 75 0.007 - <0.0002 0.01 0.78 - 024 <0.05 | 0.068 - -
¥ y i S 14-Feb-06 | 610 9.1 93 0.012 024 <0.0002 0.01 0.33 | <0.002 <0.05 <0.05 | 0.018 <0.08 -
Cﬁ'y SWi1 27-Mar06 | 250 | 7.7 A4 0.007 0.35 <0.0005 0.02 064 | <0002 <0.05 <0.05 { 0.022 <0.05 <0.05
4 S5Wi1 19-Apr-06 330 9.2 58 0.009 0.09 <0.0002 <0.01 0.44 | <0.002 <0.05 <0.08 [ G.019 =0.05 -
SW1 13-Jul-06 550 7.8 52 0.007 Q.16 <0.0002 0.01 033 | <0.002 <0.05 <0.05 | 6.008 <0.05 -
S5WH 13-Dec-06 | 450 | 6.6 100 <0.005 2.3 <0.0002 0.01 - (.002 - =0.05 | C.063 <0.05 <0.05

Source: Landline Cansulting (2005 and 2006) and HLA Envirosciences (2001)
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Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic | Aluminium | Cadmium | Gopper | Iron | Lead | Manganese | Nickei | Zinc | Molybdenum | Cobalt
uSfem | units | mg/l | mgil mg/L mg/L mg/t. | mgi | ma/L mg/l magil | mg/l me/L mgi.
SWw2 28-Jan-96 - 2.8 950 0.05 - 0.024 2.06 23 [ <0.005 - C.66 2.2 <0.1 -
SW2 05-Mar-96 - 3.8 1 9600 0.5 - 0.18 22 197 | <0.1 - 7.2 19 <0.1 -
Sw2 06-Nov-06 B 6.2 620 <0.02 - 0.004£ <0.05 | <0.05]<0.005 1.7 0.07 | <0.05 <0.0! -
SW2 06-Dec-96 . 3.9 340 <0.02 - 0.0051 0,31 0.6 {<0.005 3.1 0.27 0.7 <0.0 -
Swa2 31-Dec-96 - 4 220 <002 - 0.0076 0.13 | <0.05] <0.005 2 0.14 0.44 <0.08 -
SW2 28-Feb-97 | 1000 4 570 <0.01 = 0.01 0.45 Q.12 | c.002 4.8 0.28 1.3 - -
sSwz2 31-Dec-97 520 4.2 220 <(0.005 - Q.0042 0.08 <0.05 | <0.002 2 0.1 0.69 - -
W2 15-Jan-98 240 4.2 78 <0.005 - 0.0028 01 0.12 | <0.002 0.72 Q.06 0.62 - -
Swz 31-Jan-98 | 420 4.3 170 | <0.005 - 0.0023 0.09 0.12 | <0.0C2 0.88 <0.05 | 0.56 - -
Swz 15-Feb-98 | 190 52 57 <0.005 - 0.0014 <0.05 | 0.19 | «0.002 0.61 <0.08 | 0.2% - B
sSwz 01-Mar-98 250 4.6 75 <0.005 - 0.0016 G.05 0.12 | <0.002 0.78 0.05 0.45 - -
Sw2 15-Mar-98 { 180 4.8 66 <0.005 - 0.0009 <0.05 | 0.08 |<0.002 0.33 <0.05 0.4 - -
Swz 01-Jan-99 | 40C 4.7 140 | <0.005 - 0.0018 <0.05 | 0.13 | «0.001 1.3 0.08 0.31 - -
SwW2 15-Jan-98 | 180 6.8 49 <0.005 - 0.0003 <0.05 { 0.14 {<0.001 036 <0.65 | 0.024 - -
sSwz2 15-Feb-99 | 570 4.4 260 0.008 - 0.0045 02 0.63 | <0.001 34 0.18 0.98 - -
Sw2 01-Mar-99 [ 380 4.6 140 | <G.005 - G.0044 0.13 0.23 {<0.002 1.7 0.11 0.67 - -
SwW2 15-Mar-99 310 6.5 120 0.005 - 0.0005 0.05 0.19 | <0.002 0.82 <0.05 Q.12 - -
Sw2 15-Feb-00 | 170 6.8 51 .01 - <0.0002 <G.05 | 0.76 | 0.003 0.18 <0.05 ] 0031 - -
SW2 29-Feb-00 | 180 6.6 68 0.006 - 0.00C2 <0.05 | 0.51 | <0.002 023 <0.05 | 0.031 - -
SW2 15-Dec-00 | 200 6.4 63 0.009 - <0,0002 <0.05 1.8 [ 0.005 0.08 <0.05 | C.046 - -
Swz 15-Feb-01 110 6.7 42 0.015 - <0.0002 <0.05 | 0.55 | 0.004 0.06 <0.05 | C.033 - -
SW2 01-Mar-01 130 7.2 58 0.014 2 <0.0002 <0.05 0.71 <0002 <0.05 <0.05 | 0.027 - M
Sw2 15-Mar-01 100 7.3 32 0.018 - <C.0002 <0.05 i {.003 <0.05 <0.05 | 0.027 - -
SW2 01-Apr-01 140 6.9 42 0.015 - <(.0002 <0.05 1.2 |=0.002 <0.05 <0.05 | 0.016 - -
SW2 15-DecD1 | 260 5.1 100 | <0.005 - 0.0007 <0.05 | 0.26 |<0.002 0.61 <005 | 0.13 - -
Sw2 15~Jan-02 | 120 7.2 55 0.032 - <0.0002 <0.01 0.87 {<0.002 <0.05 <0.05 | 0.018 - -
Sw2 HM-Feb£2 170 6.8 53 0.016 - <0.0002 <0.01 0.67 1 0002 0.22 <0.05 .05 - -
Sw2 15-Feb-02 | 170 7 49 0.1 - <0.0002 0.01 0.53 ] <0.002 <0.05 <0.05 | ©.02 - -
Sw2 C2-Mar-02 190 7 57 0.011 - Q.0002 0.01 0.79 | <0.002 0.15 <0.05 | 0.026 - -
SWw2 Jan-Gs 230 8.7 43 0.035 2.8 <0.0002 0.02 - | <0.002 0.05 <0.05_| 0.038 - -
g N Swz 26-Jan-0b | 270 6.9 67 0.02 - 0.0002 0.0% 0.78 | 0.002 0.14 <0.05 | 0.05 - -
QO Swz 14-Feb-06 | 140 75 13 <0.005 0.22 <0.0002 0.01 0.73 | <0.002 <0.05 <0.06 | 0.007 <0.05 -
SwW2 27-Mar06 | 130 7.2 41 0.014 0.7 <0.0002 0.02 0.33 | <0.002 0.08 <0.05 | 0.067 <0.05 <0.05
SW2 19-Apr-06 140 9.1 44 0.021 G.14 <0.0002 <0.01 0.27 | <0.002 <0.05 <0.05 | 0.028 <0.056 -
swaz 13-Jul-06 120 57 57 0.007 0.78 0.0002 0.01 - | <0.002 - <0.05 | G.07 <0.08 <0.05
sW2 13-Dec-0B { 240 6.1 63 0.019 0.86 0.0002 0.02 - 0.004 - <0.05 | 0.049 <0.05 -
Source: Landling Consulting (2005 and 2006) and HLA Envircsciences (2001)
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Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic | Aluminium | Cadmium | Gopper | Iron | Lead | Manganese | Nickel | Zinc | Molybdenum | Cobalt

uSfcm | units | mg/L ma/L mg/L m mg/l | mg/lL | mg/ m mgil [ mg/l mg/L mgll
SW3 28-Jan-96 - 6.6 35 <0.02 - 0.0006 <0.05 | 0.84 |<0.005 <0.05 <Q.05 | <0.05 <0.1 -
SW3 05-Mar-96 - 6.5 53 <0.02 - <0.0005 <0.05 153 | <01 0.G9 =005 | <0.05 <0.1 -
SW3 06-Dec-96 - [ 20 <0.02 - <0.0005 =0.05 6.5 | 0.006 <0.05 <0.05 | <0.05 <0.05 -
SW3 31-Dec-96 - 6.5 36 <0.02 - 0.0008 <0.05 1.5 | 0.008 <0.05 <0,05 | <0.05 <0.05 -
SW3 28-Feb-97 [ 120 6.4 39 <0.01 - <0.0005 <0.05 02 1<0.002 <0.05 <0.05 | <0.05 - -
SW3 31-Dec-97 | 150 6.6 40 <0.005 - <0.0005 <0.05 | 0.92 { 0.004 <0.05 <0.05 | <0.05 - -
SW3 15-Jan-95 78 6.3 15 0.007 - <0.0C05 <0.05 | 0.94 | <0.002 <=0.05 <G.05 | <0.05 . -
SW3 31-Jan-98 92 8.7 16 <0.005 - <0.0005 <0.05 2.2 [<0.002 <0.05 <0.05 | <0.05 - -
W3 15-Feb-88 | 100 7.1 22 <0.005 - <0.0005 <0.05 26 | 0.002 <0Q.05 <0.05 | <0.05 - -
SW3 01-Mar-28 90 6.6 26 <0.005 - <0.0005 <0.05 1.3 [<0.002 <0.05 <0.05 | <0.05 - -
SW3 15-Mar-98 59 78 13 <0.005 - <(.0005 <0.05 .88 | <0.002 - <0.05 | <G.05 - -
SW3 01-Apr-98 100 6.9 21 <0.005 - <0.0005 <0.05 | 0.31 |<G.002 - <0.05 | <0.05 - -
SW3 01-Jan-99 61 65 14 <0.005 - <0.0002 <0.05_| 0.69 | 0.003 <0.05 <0.05 | 0.014 - -
SW3 15-Jan-99 57 6.7 15 <0.005 - <0.0002 <0.05 | 049 | 0.003 <0.05 <0.05 [ 0.017 - -
SW3 i5-Feb-99 | 170 7.2 36 0.023 - <0.0002 <0.05 4.6 | 0.001 <0.05 <0.05 | 0.017 - -
SW3 01-Mar-99 | 100 6.9 27 <0.005 - <0.0002 <0.08 1.6 | 0.002 <0.05 <0.05 1<0.005 - -
SW3 15-Feb-00 | 240 67 76 <(.005 - <0.0002 <(.05 | 0.26 | <0.002 0.28 <0.05 ] 0.007 - -
SW3 29-Feb-00 | 120 6.9 36 <0.005 - <0.0002 <(.05 | 0.95 | <0.002 <0.05 <0.05 [<0.005 - -
SW3 15-Dec-00 66 6.4 22 <(0.008 - <0.0002 <(.05 0.63 | 0.008 <0.05 <{).06 0.02 - -
SwW3 01-Mar-01 100 7.6 21 0.009 - <0.0002 <0.05 1.9 | 0.002 <0.08 <0.05 | 0.008 - -
SW3 15-Mar-01 a4 7.5 21 0.012 - <0.0002 <0.05 32 |<0.002 <0.05 <0.05 [ 0.008 - -
SW3 15-Jan-02 120 7 33 0.008 - <(.0002 <0.01 1.6 | <0002 <0.05 <0.05 | 0.012 - -
SW3 01-Feh-02 110 6.8 25 0.014 - <(.0062 <0,01 1.6 | 0.004 <0.05 <006 | 0.022 - -
SW3 15-Feh-02 100 7.1 23 0.008 i <0.0002 <0.01 1.9 | 0.604 <0.05 <005 | 0.013 - -
SW3 02-Mar-02 [ 110 7.2 22 0.008 B <(.0002 <0.01 2 1<0.002 <0.05 <0.05 | 0.009 - -
SW3 15-Mar-02 98 7.6 18 0.007 - <0.0002 <0.01 0.95 |<0.002 <0.05 <0.05 | 0.008 - -
SW3 Jan-05 140 6.3 27 0.008 0.1 <0.00G2 <0.01 - <0.002 <0.05 <0.05 { 0.018 - -
W3 26-Jan-08 110 7.1 22 0.012 “ <0.0002 <0.01 0.79 { 0.002 <0.05 <0.05 | 0.023 - -
SW3 14-Feb-06 | 140 7.5 13 <0.005 0.22 <0.0002 0.01 0.73 [ <0.002 <0.08 <0.05 | 0.007 <0.05 -
SW3 B-Mar-06 430 7.2 24 C.069 35 <0.0002 0.01 5.2 | 0.004 1.9 <0.05 | 0.033 <0.05 -
SW3a 27-Mar-08 80 7.1 16 <0.005 0.35 <0.0002 002 1.1 [<0.002 <(.05 <0.05 | 0.012 <0.05 -
SW3 19-Apr-06 74 73 13 Q.01 0.1 <0.0002 <0.01 2.3 |<0.0002] <0.05 <Q.05 | 0.011 <0.05 -
SW3 17-May-06 { 110 72 15 0.005 0.21 <0.0002 <0.01 1.2 1<0.002 <0.05 <0.05 | 0.005 <0.05 -

SwW3 13-Jut-06 450 6.2 140 0.005 0.89 0.0003 0.02 - 0.002 - <0.05 | 017 <0.05 <0.05

Source: Landline Consulting {2005 and 2006} and HLA Envirosciences (2001)
Rell
File E

Page 227 of 285




19-181

Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic | Aluminium ] Cadmium | Copper | Iron | Lead | Manganese | Nickel | Zinc | Molybdenum Cobalt

uSiem | units | mg/l | mg/t mg/L mg/L mg/l. | mgiL | ma/b mafl mgit | mall mg/l mafl
SW3a 28-Jan-96 - 2.5 | 1450 0.4 - 0.037 3.66 90 | <0.005 380 0.91 2.7 <0.1 -
SW3a 05-Mar-96 - 28 |10800 54 - 0.8 26 630 | =<0 3.6 6.3 18 <01 -
SW3a 30-Mar-96 - 2 18200 12.5 - 0.295 56 1100 | <0.05 8.1 13 42 <01 -
SW3a 03-May-86 - 1.7 240 80 - 4.4 340 4850 | <0.05 2.7 80 235 <0.1 -
SWaa 08-Dec-96 - 4 420 <0.02 - 0.0063 023 0.52 | 0.005 2.6 0.29 0.58 <0.05 -
SW3a 28-Fed-97 | 1400 4.2 830 <0.01 - 0.017 049 |<0.05] 0.004 1.3 0.4 0.96 - -
SW3aa 15-Jan-g98 | 830 4.3 370 | «0.005 - 0.0079 0.11 0.09 | <0.002 16 0.19 0.36 - -
SWia 01-Mar-98 | 710 4.5 280 <0.005 - 0.005 0.17 0.12 | <0.002 <0.05 .19 0.44 - -
SWaa 15-Jan-99 | 460 5.4 190 <0.005 - 0.0034 <0.05 | <0.05 | «<0.001 - <0.05 | 0.08 - -
SW3a 15-Feb-99 { 2300 43 | 1300 { 0.005 - 0.035 0.34 0.14 | 0.004 - 0.49 0.89 - -
SW3a 15-Feb-00 86 6.9 22 0.005 - <(.0062 =0.05 0.56 | <0.002 - <0.05 | 0.067 - -
SW3a 26-Jan06 [ 450 7.1 99 0.005 - 0.0002 =0.01 0.33 | <0.002 0.07 <0.05 | 0.0 - -
SWia 14-Feb-06 | 120 7.3 27 0.012 14 <0.0002 0.0% 1.2 { 0.004 <0.05 <0.05 | 0.019 <0.05 -

Source: Landline Consulting (2005 and 2006) and HLA Envirostiences (2001)
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Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic | Aluminium | Cadmium | Gopper | Iron | Lead | Manganese | Nickel | Zinc | Molybdenum | Cobalt
uS/cm | units | mall | mo/L mg/L mg/l mg/t. | mgi | ma/L mg/L ma/l. | mg/l mg/l mg/L
SW4 03-May-96 - 7.3 58 0.02 - <0.0005 <0.05 0.8 | <0.05 <0.05 <0.05 | 0.4 <0.1 -
SW4 30-Jun-96 - 7.8 76 <0.02 - <0.0005 <0.05 | 0.67 | <0.05 <G.05 <0.05 | <0.05 <0.1 -
SW4 01-Aug-96 - 7.8 72 <0.02 - <C.0005 <0.05 | 0.15 | <0.05 0.05 <0.05 | 0,08 <0.1 -
SW4 02-Sep-96 - 8.3 78 <0.02 - 0.0008 <0.05 0.5 | <G.05 <0.05 <005 | <0.05 <0.1 -
SW4 30-Oct-96 - 7.5 170 <0.02 - <0.0005 <0.05 1.3 |<0.005 0.13 <005 | 0.16 <0.05 -
SW4 30-Nov-96 - 7 40 <002 - <0.0005 <0.05 | 0.76 | <0.05 0.18 <0.05 | <0.05 <Q.05 -
SWw4 31-Dec-96 - 6.8 68 0.05 - 0.003 <0.05 27 10006 0.12 <0.05 | <0.05 <0.05 -
SW4 28-Feb-97 | 150 6.6 688 <0.01 - <0.0005 <0.05 | 0.38 { 0.002 <0.05 <0.05 | <0.05 - -
SW4 31-Mar-97 | 160 6.8 73 <0.01 - <0.0005 <0.05 0.5 10.003 <0.05 <0.05 | <005 - -
SW4 04-Qct-97 | 820 7.8 260 0.1 - <0.00C5 <0.05 1.5 {0003 0.58 <005 | <0.05 - -
SW4 01-Dec-97 330 T5 88 <0005 - <0.00G5 <0.05 1.1 0.C08 0.05 <(.05 | <0.05 - -
SW4 15-Dec-97 | 300 7.5 72 0.007 - <0.0005 <0.05 | 0.98 | 0.008 <0.05 <0.05 | <0.05 - =
Sw4 31-Dec-97 § 120 8.7 36 0.006 - <0.0005 <0.05 | 041 [ 0.004 <0.06 «0.05 | <0.05 - -
Sw4 15-Jan-98 56 6.2 14 <0.005 - <0.0005 <0.05 | 047 [ 0.005 <0.05 <0.05 | <0.05 - -
SW4 31-Jan-98 a9 7.3 20 <0.005 - <0.0005 <0.05 1.5 | 0002 <0.05 <005 | <0.05 - -
SW4 15-Feb-88 79 7 20 <0.005 - <0.0005 <0.05 1.9 | 6.007 <0.05 <0.05 | <0.05 - -
Sw4 01-Mar-88 82 6.6 22 <0.005 - <0.0005 <0.05 | 0.82 | 6.002 <0.05 <0.05 [ <0.05 - -
SW4 15-Mar-g8 84 7.1 19 <0.005 - <0.0005 <0.05 | 0.34 |<0.002 <0.05 <0.05 | <0.05 - -
SW4 01-Apr-88 100 7.1 21 0.005 - <(.0005 <0.05 0.34 | <0.002 <0.05 <0.05 | <C.08 - -
Sw4 21-8ep98 { 420 8.4 73 0.011 - <0.0002 <005 | 0.52 [<0.001 <0.05 <0.05 | 0.007 - -
SW4 01-Dec-98 1 410 8.5 96 0.016 - <0.0002 <0.05 1.3 | 0.003 0.07 <0.05 | 0.013 - -
w4 01-Jan-99 { 160 7.3 31 0.005 - <0.0002 <0.05 1.3 | 0.005 <0.05 <0.05 | 0.03 - -
Sw4 156-Jan-99 93 7.1 22 <0.005 - <0.0002 <0.05 | 0.69 | 0.003 <0.05 <0.05 | 0.015 - -
Sw4 3i~Jan-99 | 110 7.2 24 0.01 - <0.0002 <0.05 3.8 | 0.003 <0.05 <0.05 0.2 - -
Swi4 15-Feb-89 | 130 7.3 30 0.012 - <0.0002 <0,05 2.2 | 0.001 <0.08 <0.05 | 0.013 - -
Sw4 0f-Mar99 | 120 6.9 27 <0.005 - <0.0002 <0.05 0.8 |<0.002 <0.05 <0.05 | 0.005 - -
Sw4 15-Mar-99 140 9.2 36 0.012 - <0.0002 <0.05 0.69 | 0.006 <0.05 <0.05 | 0.009 - -
SW4 01-Apr-99 | 140 8.9 36 0.017 - <{0.0002 <0.05 { 0.76 | 0.004 <0.05 <Q.05 | 0.006 - -
Sw4 15-Apr-99 180 7.9 3g 0.014 - <0,0002 <0.05 1.1 ] 0.004 <0.05 <0.05 | 0.012 - -
Sw4 01-Jan-G0 [ 130 6.7 3¢ 0.008 - <0.0002 <0.05 1 0.003 <0.05 <0.05 | 0.022 - -
Swi4 15-Jan-GC | 100 7 28 0.007 - <0.0002 <0.08 1.2 | 0.003 <0.05 <0.05 { 0.037 - -
Sw4 01-Feb-00 | 120 9.3 33 0.014 - <0.0002 <0.05 1 0.72 { 0.002 0.07 <0.05 { 0.016 - -
Sw4 i5-Feb-00 [ 130 7 33 0.015 - <0.0002 <0.05 | 069 |<0.002 <0.05 <0.05 | 0.01 - -
SW4 20-Feb-00 | 120 7 35 <0.005 - <0.0002 <005 { 066 |<0.002 <0.05 <0.05 |<0.005 - -
SW4 15-Mar-00 | 130 7.9 27 0.011 - <0.0002 <C05 | 0.81 | <0.002 <0.05 <0.05 1 0.028 - -

Source: Landline Consulting {2005 and 2006) and HLA Envirosciences (2001)
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Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic | Aluminjum | Cadmium | Copper | Iron | Lead | Mang Nickel { Zinc | Molybden Cobalt
uS/cm | units | mgfl mg/L mg/L mg/l. mygil. | mg/L [ mgiL mg/l mg/L | ma/t mg/l mg/L
SWa 01-Apr-00 | 150 8.6 32 0.017 - <0.0002 <(.05 | 0.63 | <0.002 <0.05 <0.05 | 0024 - -
SW4 01-Dec-0C | 3890 7.2 110 0.018 - <0.0002 <0.058 64 | 0.008 <0.05 <0.05 | 0.02 - -
SW4 15-Dec-0C | 160 6.5 45 0.008 - <0.0002 <0.05 24 | 0.006 <0.0 <005 | 0.01 - -
SW4 04-Jan-01 120 6.8 43 .01 - <0.0002 <0.05 1.6 | 0.003 <0.0F <0.056 0.0% - M
SW4 15-Jan-01 170 26 43 0.013 - <0.0002 <C.05 1.6 | 0.002 <C.05 <0.05 | 0.031 - -
SW4 01-Feb-01 170 8.3 43 0.013 - <0.0002 <0.05 1.6 <0002 <0.05 <005 | 0.006 - -
SW4 15-Feb-01 73 71 23 0.01 - <0.0002 <0.05 | 0.55 | 0.002 <0.05 <C.05 | 0.014 - -
SW4 01-Mar-01 86 7.3 25 0.01 - <(.0002 <0.05 1.1} 0.003 0.05 <0.05 | 0.014 - -
SW4 15-Mar-01 83 7.5 22 0.011 - <0.0002 <0.05 | 0.96 | 0.063 <0.05 <0.05 | 0.032 - -
SW4 O1-Apr-01 100 T4 20 0.009 - <0.0002 <0.05 1.2 1 0.003 <0.05 <0.05 | 0.026 - -
SW4d 15-Apr-01 110 74 23 0.01 - <0.0002 <0.05 1.7 | 0.002 <0.05 <0.05 |<G.005 - -
SW4 15-Jan-02 | 120 74 29 0.012 - <0.0002 <0.01 0.94 | <0.002 <0.05 <0.05 | 0.008 N -
SW4 01-Feb-02 | 130 7.2 34 0.018 B <0.0002 <0.01 0.73 1 0.002 <0.05 <0.05 | 0.02 - -
SW4 15-Feb-G2 130 7.2 29 0.G1 - <0.006G2 <0.01 0.54 ]<0.002 <0.05 <005 | 0.006 - -
SW4 02-Mar-02 o4 7.1 20 0.009 - <0.0002 <0.01 1.1 { 0.002 <0.05 <0.05 | <0.005 - -
SW4 03-Jul-04 290 8.3 72 0.009 1.1 <0.0002 <0.01 - 0.007 <0.05 <005 | 0.008 <0.05 -
SW4 Jan-05 170 7.8 26 6.012 0.5 <0.0002 0.0% - 0.002 <0.05 <0.05 | 0.052 <0.05 -
SW4 Feb-05 200 7.3 25 0.012 11 <0.0002 <0.01 - 0.002 <0.05 <0.05 | 0.034 <0.05 -
Sw4a Jun-05 410 8.4 40 C.022 0.6 <0.0002 <0.01 - <0.002 <0.08 <0.05 | 0.013 <0.05 -
Sw4 Aug-05 770 84 150 0.005 - <0.0002 0.02 - 0.007 <0.05 <0.06 | 0.037 - -
SW4 26-Jan-06 | 120 7.1 28 6.015 - <0.0002 0.03 1.2 | 0.003 <0.08 <0.05 | 0.046 - -
SW4 14-Feb-06 | 36C 4.5 140 | <0.005 2.4 0.029 0.1 0.12 | <0.002 2.8 0.12 0.65 <0.05 -
SWw4 6-Mar-06 180 74 39 0.016 1.8 <0.0002 0.01 5.1 | 0.011 0.05 <0.05 | G.04 <0.05 <0.05
Sw4 27-Mar-08 65 72 16 0.005 0.2 <(0.0002 0.01 0.46 | <0.002 <0.05 <005 | 0.018 <0.05 <0.05
SW4 19-Apr-06 83 7.5 4 0.01 0.14 <0.0002 <0.01 0.81 | <0.002 <0.05 <0.05 | 0.013 <0.06 -
Sw4a t17-May-06 | 120 8 3 0.018 0.12 <0.0002 <0.01 0.73 |<0.002 <0.06 <0.05 | 0.006 <0.05 -
SW4 14-Jun-08 120 3] 19 0.013 0.15 <0.0002 <0.01 0.51 | <0.002 <0.05 <0.05_| <0.005 <0.05 -
w4 13-Jul-06 150 74 25 0.01 12 <0.0002 0.01 - [<0.062 - <0.05_| 0.005 <0.05 <0.05
Sw4 28-Aug-06 | 210 75 33 0.006 1.2 <0.0002 0.01 0.42 | <0.0062 <0.05 <0.05 | 0.016 <0.05 -
SW4 13-Sep-06 | 27C 8.9 41 0.026 2 <0,0002 0.01 - 0.01 - <0.05 | 0.005 <0.05 <0.05
Sw4q 16-Oct-06 | 360 8.1 46 <0.005 0.59 <0.0002 <0.0%f | 0.48 [<0.002 0.14 <0.05 | 0.007 <0.05 -
SW4 13-Dec-06 { 1860 7.1 29 0.01 0.87 <0.0002 0.01 - 0.004 - <0.05 | 0.03 <0.05 -

Source: Landiine Consulting (2005 and 2008) and HLA Envirgsciences (2001)
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19-181

Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic | Aluminium | Cadmium | Copper | Iron | Lead | Manganese | Nickel | Zinc [ Molybdenum | Cobalt
uSicm | units | me/l | mgll mg/L mg/L mg/L | mgil | mg/L mg/L. mag/L | mg/L ma/L mg/L,
SW5S 06-Dec-96 - 6 24 <0.02 - <0.0005 0.05 6.2 | 0.024 0.22 <0.05 | <0.05 <0.05 -
SW5 31-Dec-96 - 6 42 <0.02 - 0.0012 0.05 4 | 0.023 0.51 <0.05 | 0.05 <0.08 -
SWs 28-Feb-97 | 130 57 50 <0.01 - <0.0005 <0.05 0.3 | 0.003 0.12 <0.05 | <0.05 - -
SW5 31-Marg7 | 650 54 42¢ <0.01 - 0.0046 <0.05 | <0.05 | <0.001 1.9 <0.05 0.2 - -
SW5 01-Dec-87 | 140 7.1 47 <0.008 - <0.0005 <0.05 | ¢.28 | 0.005 0.51 <0.05 | <0.05 - -
SW5 t5-Dec97 | 150 8.7 39 <0.005 - <0.0005 <0.05 2.7 10.007 Q.18 <0.05 | <0.05 - -
SW5 31-Dec-97 | 440 4.4 190  <0.005 - 0,014 .11 0.07 {<0.002 2.1 0.11 0.6 ; -
SW5 15-Jan-88 | 400 4 170 | <0.005 - 0.046 0.37 0.19 | 0.003 1.6 0.18 0.92 - -
SW5 31-Jan-98 | 990 3.9 500 | <0.005 - 0.14 0.86 0.12 | 0.005 7.6 047 25 - -
SW5 15-Feb-98 | 890 3.8 560 0.056 - 0.15 1.9 0.62 1 C.007 6.1 0.63 2.6 - -
SW5 H-Mar-98 790 3.6 400 <0.005 - 0.1 1.3 Q.67 | C.005 38 Q.45 2.1 - -
SW5 15-Mar-98 | 1700 | 3.2 [ 1300 | <0.005 - 0.21 4.3 24 | 0.016 8.1 1.1 4 - -
SW5 01-Apr-g8 | 2800 | 3.2 | 2200 | <0.01 - 0.35 5.3 0.87 | 0.05 22 2 85 - -
SW5 Q1-Jjan-99 170 4.6 61 <0.005 - 0.0043 0.05 <0.05 | <0.001 0.84 0.06 0.17 - -
SWs 15-dan-99 | 260 4.2 120 | <0.008 D 0.013 0.24 | <0.05 ] <0.0C1 2.1 0.09 0.41 - -
SW5 31-Jan-99 860 3.8 480 0.014 - 0.054 0.57 0.36 | 0.004 6.9 0.36 13 e -
SWE 15-Feb-99 | 32C 4.2 140 | «0.005 - 0.012 0.21 0.20 | <0.001 23 0.08 0.46 - -
Sws 01-Mar-99 | 34C 4 140 | <0.005 - 0.016 0.22 0.16 | <0.002 2.7 0.18 0.54 - -
SWs 15-Mar-99 | 740 3.8 400 | <0.0056 - 0.042 0.73 0.28 | 0.009 55 0.35 1.3 - -
SWs 01-Apr-99 | 640 38 330 { <0.005 - 0.033 .49 0.13 | 0.004 53 0.3 0.92 - -
SWs 15-Apr-89 | 1000 [ 4.2 660 0.026 - 0.061 G.82 0.15 | 6.007 12 (.58 1.8 - -
SW5 01-Jan-00 | 28C 4 110 | <0.005 - 0.011 0.15 0.08 | <0.002 2.1 0.11 0.37 - -
SW5 15-Jan-00 { 400 4.2 180 | <0.005 - 0.018 0.21 0.07 | <0.002 2.4 0.14 0.49 - -
Sws 0t-Feb-00 { 430 4.1 200 0.005 . 0.014 0.18 | <0.05 | <0.002 3.2 0.18 0.58 - -
SW5 15-Feb-00 120 4.4 43 <0.005 - 0.0038 0.05 <Q.05 | <0.002 ¢.B4 <Q.05 0.12 - -
SW5 29-Feb-00 | 480 3.8 210 | <0005 - 0.046 0.43 0.27 | 0.004 3.2 0.22 0.83 - -
SW5 15-Mar-00 | 780 37 390 | <0.008 - 0.046 0.53 0.1 | 0.005 5.6 0.37 1.2 - -
Sowree: Landline Consulting {2008 and 2006} and HLA Envirosciences {2001)
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19-181

Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic [ Aluminium | Cadmium | Copper | Iron | iead | Manganege | Nicket | Zinc | Molybdenum | Cobalt
uSfem | units | mg/L mg/l mg/L mg/L ma/lL | mg/l | mg/l mag/L mgiL [ mglL mg/L ma/L
SW5 01-Apr-00 1200 3.5 610 G.01 - 0.069 0.69 Q0.1 Q.005 9.8 0.57 1.9 - -
SW5 01-Dec-00 | 260 4.1 96 <0.005 - 0.0099 0.12 | <0.05[<0.002 2.2 0.08 Q.37 - -
SW5 15-Dec-0C | 170 4 56 <0.005 - 0.0044 0.1 <0.05 | <0.002 1 0.06 0.2 - -
SW5 04-Jan-01 300 4 120 | <0.005 - 0.017 0.11 <0.05 | <0.002 1.8 0.12 0.55 - v
SW5 15-Jan-01 440 4 170 | «0.005 " 0.024 0.19 0.07 [<0.002 239 0.18 0.69 - -
SW5 01-Feb-01 | 480 4 190 | <0.005 - 0.024 019 0.05 | <0.002 3.6 0.19 0.68 - -
SW5 15-Feb-01 | 310 4.2 130 | <0.005 “ 0.038 0.23 0.08 [ 0.002 1.8 0.13 0.65 - -
SW5 01-Mar-01 840 3.9 330 <0.065 - 0.046 0.62 0.22 | 0.004 4.4 0.35 1.4 - -
SW5 15-Mar01 | 350 4.3 160 | <0.005 - 0.021 0.25 ©.18 | 0.003 2.6 0.19 0.68 - -
SWs 01-Apr-01 530 3.9 250 | <0.005 - 0.022 0.38 0.24 [ 0.003 4.4 0.32 0.84 - -
SW5 15-Apr-01 670 3.9 330 <0,005 - 0.029 0.44 .19 [ 0.003 6.8 .44 1.2 - -
SWs 15-Jan-02 | 360 4.1 180 | <0.005 - 0.029 0.34 0.23 [ <0.002 2.5 0.17 0.74 - -
SW5 01-Feb-02 | 280 4.1 100 | <0.005 - 0.02 0.21 0.08 [<0.002 2.2 0.16 0.57 - -
SW5 15-Feb-02 | 310 4.1 130 | <0.0G5 - 0.017 0.2 0.11 [ <0.002 1.9 0.13 0.56 - -
SWs 02-Mar02 | 480 4 220 | «0.005 - 0.047 0.44 0.16 [ 0.004 2.7 0.27 1.1 - -
SW5 15-Mar-02 | 630 3.7 280 | <0.005 - 0.041 0.49 0.15 [ 0.007 3.8 0.32 1.3 - -
SW5 Jan-05 230 5.9 47 0.014 0.9 0.0017 0.04 - F<D.002 0.6 <0.05 | 0.058 <0.05 -
SW5S Feb-05 340 4.7 74 0.02 0.6 0.0036 0.04 - F<0.002 1.6 <0.05 | 0.14 <0.05 -
SW5 26-Jan-08 92 8.2 25 <0.008 - 0.0c22 0.01 (.26 <0002 0.31 <0.05 | 0.078 - -
SW5 14-Feb-06 6 7.1 18 <0.005 2.9 <0.0002 0.01 1.9 | 0.005 <0.05 <0.05 | 0.011 <0.05 -
SW5 6-Mar-06 770 55 300 | «<0.005 2.3 0.039 0.04 0.08 | <0.002 5 0.22 1.2 <0.08 0.35
SW5 27-Mar-06 | 660 4.1 31C { <0.00% 21 0.13 0.92 0.36 | 0.003 4.6 0.43 2.9 <0.05 0.44
SW5 19-Apr-08 | 940 4 51C 0.005 44 0.17 1.7 c.22 | 0.005 6.2 0.67 4.4 <0.05 -
SW5 17-May-06 | 1400 | 3.5 810 0.007 77 0.24 2.5 ©.39 | 0.006 10 1 5] <0.05 -
SW5 13-Jul-06 380 4 190 | <0.00% 4.3 0.071 0.61 - [ <0002 - 0.16 1.3 <0.05 Q.17
SW5 13-Dec-068 | 230 4.1 64 <0.005 1.9 0.013 0.09 - §<0.002 - 0.05 0.32 <0.05 -
Source: Landline Consuitng (2005 and 2006) and HLA Envirosciences (2001)
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19-181

Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic | Aluminium | Cadmium | Copper | fron | Lead | Manganese | Nickel | Zinc | Molybdenum | Cobalt

uSiem | units | mg/l | moll ma/l mg/L mg/l | mg/l. | mg/l mg/l my/l | mgl mg/L mg/L
SW6 07-Jun-98 76 7.5 (] <0.005 - <0.0005 <0.05 1.1 | D.0cg <0.05 <0.05 | <0.05 - -
SW6 01-Jan-99 120 7.7 2 <0.005 - <0.0002 <0.05 2 0.019 0.06 <0.05 | 0.088 - -
Swe i5-Jan-99 a5 8.5 26 <0.005 - 0.0014 <0.05 0.59 {<0.001 0.34 <0.05 | 0.054 - -
SwWe 15-Fel-99 46 6.1 13 <{.005 - <0.0002 <0.05 0.63 | <0.001 0.14 <0.05 | 0.018 - -
SWe 01-Mar-g92 98 8.9 23 <0.005 - 0.0007 <0.05 1.9 [ 0.008 0.21 <0.05 | 0.03 - -
SWE 01-Apr-83 89 8.8 18 <0.005 - {.0005 <Q,05 1 0.004 <0.08 <005 | 0.039 - -
SW6E 01-Jan-00 110 7.2 16 <0.005 - <0.0C02 <0.05 29 | 6.004 <0.06 <(.05 | 0.048 - -
SWE 15-Jan-00 110 72 4 <0.005 0 <(.0002 <0.05 3.5 | C.007 0.08 <0.05 | 0.047 M -
SWH 0t-Feb-0D { 110 9 25 <0.005 - <0.0002 <0.05 1.4 | 0.006 0.13 <0.05 | 0.042 - -
SWB 15-Feb-00 93 6.6 24 <0.005 - 0.0004 <0.05 2 0.004 0.19 <0.05 | 0.042 - B
SW§ 29-Feb-00 84 6.6 25 <0.005 - 0.0003 <0.0 Q.74 | 0.003 0.05 <0.05 | 0.026 - -
SWE 15-Mar-00 80 78 5 <0.005 - <0.0002 <00k 0.96 | 0.0i3 <0.05 <0.05 | 0.027 - -
SWe 01-Apr-00 88 72 6 <0.005 - <0.0002 <0.05 0.65 | 0.006 <0.05 <Q.05 | 0.024 - -
SW8 15-Dec-00 56 5.3 19 <G.005 - 00003 <0.05 { 029 | <0.002 <0.05 <0.05 ] 0.024 - -
SW6 04-Jan-01 100 7.1 25 <(.005 - <0.0002 <0.05 4 0.007 0.08 <0.05 | 0.014 - -
Swis 15-Jan-01 100 7.4 26 <0.005 - «<0.0002 <0.05 3.8 | 0.007 <0.05 <0.05 1 0.009 - -
SW6 01-Feb-01 110 7.8 27 <0.005 - <0.0002 <C.05 3.7 | 0.007 <0.05 <0.05 { 0.006 - -
SW8 15-Feb-01 63 72 20 <0.005 - <0.0002 <0.05 | .66 | 0.003 <0.05 <0.05 ] 0.012 - -
SW6E 01-Mar-01 66 7 19 <0.005 - =0.0002 <(.05 (.95 | 0.003 «0.05 <005 [ c.018 - -
SW6 15-Mar-01 50 74 16 <0,005 - <0.0002 <0.05 .76 | 0.004 0.07 <0.05 [ 0.021 - M
SW6 01-Apr-01 68 72 15 0.009 - <0.0002 <0.05 29 | 0.004 0.07 <0.05 | 0.006 - -
SW6 15-Apr-01 88 7.5 12 0.011 - <0.0002 <0.05 3.8 | 0.008 0.1 <005 | 0.012 - -
SW6 15-Jan-02 92 69 12 0.014 - <0.0002 <0.01 2.9 | 0.004 0.06 <0.05 | 0.023 - -
SW6 D1-Feb-02 72 7 12 0.015 - <0.0002 <0.01 2.3 | 0.008 0.67 <0.,05 | 0.037 - -
SW6 15-Feb-02 110 64 33 <0.005 - 0.0005 0.01 0.82 | 0.004 0.17 <0.05 | 0.084 - -
SWE 02-Mar-p2 7G 5.7 14 <0.005 - 0.0002 =<0.01 1.2 | 0.008 0.07 <0.05 | 0.022 - -
SW8 03-Jul-04 340 B4 43 0.01 350 <(.0002 <0.01 - 0.047 0.14 <0.05 | 0.026 <0.05 -
SW6 Jan-05 200 3.4 i7 <0.005 5.4 <(.0002 0.01 - 0.008 <0.05 <0.05 | 0.015 <0.05 -
SW6 Feb-05 230 7.8 21 <0.005 17 <(0.0002 0.01 - 0.008 0.08 <(.05 | 0.015 <0.05 -
SWé Aug-05 480 8.8 15 <0.005 - <0.0002 0.01 2.7 { 0.008 <0.05 <0.05 | 0.019 - -
SWe Sep-05 390 8.5 9 <0.005 5.1 «<0.0002 0.01 - 0.009 G.1 <0.05 | 0.016 <0.05 -
SWe 26-Jan-06 160 7.8 18 <0.005 - <0.0062 <0.01 2.1 {0.003 0.06 <0.05 | 0.012 - -
SW6 14-Feb-06 60 71 18 <0.005 239 <0.0002 0.1 1.9 | 0.005 <0.05 <0.05 | 0.011 <0.05 -
SWe 6-Mar-06 77 7.3 16 =0.005 2.5 <0.0002 0.01 24 | 0003 <0.05 <0.05 | 0.009 <0.05 <0.05
SWe 27-Mar-06 32 6.6 18 <0.005 27 <0,6002 <0.01 0.63 | 0.002 <0.05 <0.05 | 0.009 <0.05 <0.05
SWeE 18-Apr-08 56 7.1 22 <0.005 2.1 <0.0002 <0.01 1.6 | G.003 <0.05 <005 | 0.033 <0.05 -
SWe 17-May-06 63 7.5 21 <0.005 0.82 <0.0002 <0.01 0.39 | 0.002 <0.05 <0.05 | 0.013 <0.05 -
SWE 14-Jun-06 63 7.8 10 <0.005 0.74 <0.0002 <0.01 (.57 1 <0.002 <(.05 <0.05 |<0.006 <0.05 -
S5W6 13-Jui-06 71 7 9 <0.005 32 <0.0002 <0.01 - 0.002 - <005 | 0.013 <0.05 <0.05
SW§ 28-Aug-06 91 78 11 <0.005 14 <0.0002 0.01 1.1 | 0.003 <0.05 <0.05 | 0.013 <0.05 -
SW6 13-8ep-06 98 7.8 1¢ <0.005 42 <0.0002 <0.01 - 0.004 - <0.05 | 0.011 <0.05 -
swe 16-0ct-06 130 78 <2 <0.005 3.3 <0.0002 <0.01 1.7 | 0.004 <{.05 <0.05 | 0.016 <0.05 -
SWe6 13-Dec-06 | 140 75 17 <(.005 29 <0.0002 <0.03 - 0.006 - <0.08 | 0.016 <0.05 -

Source: Landline Consulting {2005 and 2006} and HLA Envirosclences {2001)
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Croydon Gold Mine

Water Quality Monitoring Data

roundwater Monitoring Sites

Site Analyte EC pkt S04 | Arsenic | Aluminium | Cadmium | Copper | Iron | Lead | Mang Nickel | Zinc | Molybdenum | Cobalt

uSicm | units | mg/l | mgfL me/L mgfl mg/L | mg/L | mgll mg/L mg/ll | mg/t mg/L mg/l
BH1 01-Mar-96 o885 7.8 520 C.08 - <0.0005 <0.05 1.08 [ <0.1 N - 0.1 - -
BH1 31-May-96 | 1195 T2 430 0.04 - 0.0008 <0.05 | <0.05} <0.05 - - <0.05 - -
BH1 23-Sep-86 | 1100 7 350 <0.02 - <0.0005 <0.05 06 | 0.08 - - 0.05 - -
BH1 02-Jan-97 | 1000 7 370 <0.02 - <0.0005 <005 | 0.32 § 0.065 - - 007 - -
BH1 31-Mar-97 | 1100 74 410 - - - - 0.16 - - - - - ~
Br1 24-Jun97 | 1100 7.5 310 - - - - <0.08 . - - - - -
BH1 04-Oct-97 | 1300 6.9 440 - - - - 2 - - - - - -
BH1 05-Dec-97 | 1800 | 6.9 480 - - - - 3.2 - - - - - -
BH1 18-Mar-98 { 1300 [ 7.5 430 0 - - - 04 - - - B - -
BH1 07-Jun-98 | 1300 6.9 430 - - - - <0.05 - - - - - -
BH1 21-5ep98 | 1300 | 72 | 420 - - - - 014 | - - - - - -
BH1 06-Dec-98 | 1200 7.2 470 - - - - 0.12 - - - - - -
BH1 01-Apr-99 | 1300 69 490 - - g - 0.13 - - - - - -
BH1 28-Jun-93 | 1200 | ¥4 460 - - - - 0.19 - - - - - -
BH1 20-Sep-93 | 120¢ | 68 430 - - - - 0.11 - - - - - -
BH1 01-Jar-00 | 1300 72 440 - - - - 0.07 - - B - T B
BH1 01-Mar-00 | 1300 | 74 460G - - - - <0.05 - - - - - -
BH1 28-Jun-00 | 1300 | 7.2 470 - - “ - 0.13 - - - - - -
BH1 29-Sep-00 | 1300 | 7.3 470 . - - - <0.05 - - - - - -
BH1 07-Jan-01 | 1400 7.5 450 - P - - <085 - - - - - -
BH1 15-Mar-01 | 1300 7.8 450 - - - - 2 " - - - - -
BH1 11-un-01 | 1300 74 480 - - - - 0.08 - - - M - M
BH1 11-Jun-01 300 { 74 480 - - - - 0.08 - - - - - -
BM1 24-Sep-01 300 | 7.3 440 - . - - <0.05 - - - - B -
EH1 13-Dec01 { 1200 | 735 490 - - - - 1.7 “ - - - - -
BH1 02-Mas-02 | 1300 76 540 - - -~ - 0.21% - - - - - -
BH1 02-Jul-02 | 3400 72 4380 - - = - 0.08 - - - - - -
BH1 03-Jul-04 | 1300 74 470 0.022 <0.05 <0.0002 <(.01 - |=<G.002 Q.1 <0.05 ] 0.036 <0.05 -
BH1 01-Sep-05 | 1200 | ¥4 500 0.013 <0.08 <0.0002 0.1 <0.05 [ <0.002 <0.05 <0.05 { 0.032 <0.05 -
BH1 01-Mar-06 | 1400 7 450 0.012 <0.05 <0.0002 <0.01 G.06_[ <0.002 0.05 <0.05 | 0.072 <0.05 -
BH1 Of-Jun-08 | 1200 | 74 470 0.018 <0.05 <0.0002 <0.01 | <0.05] 0.002 <0.05 <0.056 | 0,032 <0.05 <0.05
BH1 01-Aug-06 | 1300 | 7.3 460 0.015 <0.05 <(.0002 <0.01 0.09 |<0.002 0.11 <0.05 | 0.023 <0.05 -
BH1 01-Dec-06 | 1300 71 530 0.0t7 <0.05 <(.0002 <0.01 - 1=0.002 - <0.05 | 0.042 <0,05 -

Soiree: Landline Consulting (2005 and 2006) and HLA Envirosciences (2001)
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19-181

Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic | Aluminium | Cadmium | Copper | Iron | Lead i Manganese | Nickel | Zinc | Malybdenum | Cobalt

uS/cm | units | m mg/L mg/l. mg/L my/l | mo/ll | mg/L mg/L mg/l | ma/t mg/L my/l
BHZ 01-Mar-96 | 787 42 520 0.07 - <0.0005 <0.05 12 04 - - 0.34 - -
BH2 31-May-86 | 1082 3.3 460 <0.02 - G.0028 <0.05 | 0.5 | G.C6 - - 0.37 - -
BH2 23-Sep-96 | 950 a.1 370 0.03 - <0.0005 <(.05 17 | <0.05 - - 0.23 - -
BH2 02-Jan-97 | 900 3.3 420 0.12 - <0.0005 <0.05 27 | 0.022 - - 0.27 - B
EH2 31-Mar-97 | 1300 3.4 850 - - - - 2.8 - - M - - -
BH2 24-Jun-97 | 90 35 370 - - - - 1 - - - B - -
BH2 04-0ct-97 | 1200 3.4 480 - - - - 11 - - - - - -
BH2 05-Dec-97 | 1200 34 480 - - - - 0.54 - - - - - -
BH2 18-Mar-98 | 1300 3.3 570 - - - - 1.3 - - - - - -
BH2 07-Jun-88 | 1300 3.3 850 - - - - 1.3 - - - - - -
BH2 Z1-Sep-98 | 1100 3.3 430 - - - - 0.5 - - -~ - - -
BH2 06-Dec-98 | 1100 | 3.8 500 - - - - 6.9 - - - - - -
BH2 01-Apr-99 | 1200 | 3.5 620 - - - " 6.5 - - - - - -
BH2 28-Jun-99 | 1200 | 35 540 - - - - 0.19 - - - - - -
BH2 20-Sep-99 | 1006 { 3.7 440 - - - - 12 - - - - - -
BH2 01-Jan-00 920 3.8 380 - - - - 11 = - - - - -
BH2 01-Mar-00 | 1100 | 3.5 480 - - - - 0.73 - - - - - -
BH2 28-Jun-00 | 980 3.8 440 - . - - 8.9 - - - - - -
BH2 28-Sep-0C | 110C 3.6 490 - - - - 3.3 - - -~ - - -
BH2 O7-Jan-01 | 100C { 3.5 400 “ - - & 6.9 - - - - - -
BH2 15-Mar-01 1200 3.7 540 - - - - 0.47 - - - - - -
BH2 11-Jun-01 | 1200 | 3.5 520 - - - - 0.3 - - - - - B
BH2 24-Sep-01 120¢C 3.4 520 = - - - 4.1 -~ - - - - -
BH2 13-Dec-01 | 950 3.9 470 - - - - 15 - - - - - -
BH2Z 02-Mar-02 | 1200 | 3.6 600 - - - - 0.11 - - - - - -
BH2 02-Jul02 | 1200 | 34 530 - - - - 0.92 - - - - - -
BH2 03-Jul-04 890 36 360 | <0.005 1.4 0.0067 <0.01 - 0.007 1.2 0.09 0.36 <0.05 -
BH2 01-Sep-05 | 740 3.5 310_| <0.005 1.6 0.0007 0.05 G.21 0.1 1 0.05 0.51 =0.05 -
BH2 01-Mar-06 | 820 37 260 | <0.005 23 0.0005 <0.01 G.07 | 0.053 i 0.05 0.28 <0.08 -
BH2 01-Jun06 | 7850 3.6 320 | <D.005 1.6 0.0007 0.01 <0.05 | 0.057 0.95 0.05 0.37 <0.05 <0.05
BH2 0t-Aug-06 | 830 3.7 350 | <0.005 2.6 0.00G7 0.02 G.11 [ 0.011 1.1 0.05 0.37 <0.08 -
BH2 03-Dec-06 | 820 36 350 | <0.005 1.7 0.0006 <0.01 - 0.0168 - <0.05 | 0.34 <0.05 -

Source: Landiine Consuiting (2005 and 2006) and HLA Envirosciences (2001}
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19-181

Croydon Gold Mine

Water Quaiity Monitoring Data

Site Analyte EC pH 504 | Arsenic | Aluminizm | Cadmium | Copper | Iron | Lead | Manganese | Nickel | Zinc | Molybdenum | Cobalt

uSfcm | units | m mgy/l myg/L mg/l my/L | mgfl | mg/ll my/L mg/L | mg/l mg/L mg/L
BH3 31-May-96 | 928 7.2 260 0.03 - 0.0009 <0.05 | 1.75 | <C.05 “ - <0.05 - -
BH3 23-Sep-96 | 3000 | 6.8 93¢ 0.03 - <0.0005 <0.C5 0.3 | <005 - - <0.03 - -
BH3 02-Jan-97 | 1790 58 54 <0.02 - <(.0005 <0.05 | 0.82 ] 0.072 - - 0.09 - -
BH3 31-Mar-97 210 8.1 66 - - - - 0.36 - - - - - -
BM3 24-Jun-97 | 300 6.4 79 - - - - 0.38 - - - - - -
BH3 04-0ct-97 730 8.6 180 - - - - 0.54 - - - - - -
BH3 05-Dec-97 820 71 210 - - - - 0.5 - - - - - -
BHI 18-Mar-98 | 1100 { 69 310 - . - - <0.05 - - - . - -
BH3 07-Jun-98 960 ] 260 - - - - <006 3 - - - - -
BH3 21-Sep-98 { 1200 6.6 330 . - - - <0.05 - - - - - -
BH3 06-Dec-98 | 1400 6.9 420 - - - - <0.05 - - - - - -
BH3 01-Apr-99 | 270 5.8 84 B - - - 0.186 - - - - - -
BH3 28-Jun-99 { 310 6.4 95 - - - - 0.44 - - - - - -
BH3 20-Sep-99 | 800 6.9 210 - - - - 0.13 - - - - - -
BH3 01-Jan-GC | 180 5.5 47 - - - - 0.16 - - - - - -
BH3 01-Mar-00 [ 130 5.8 47 - - - - <0.05 - “ - - - -
BH3 28-Jun-00 | 230 6.2 76 - - - - 0.47 - - - - - -
BH3 29-Sep-00 | 360 6.9 100 - - - - 0.18 - - - - - -
BH3 O7-Jan-01 110 5.9 220 - - - - 0.54 - - - - - -
BH3 15-Mar-01 120 6.3 63 “ - - - .22 - - B - - -
BH3 11-Jun-01 270 B.7 73 - - - - 0.86 - - - - - -
BH3 24-Sep-01 | 370 6.8 10G - 2 - “ 0.58 - - - - - -
BH3 13-Dec-01 730 7.1 200 - - - - 0.25 - - - - - -
BH3 02-Mar-02 | 110 58 20 - - - - 0.15 - - - - - -
BH3 02-Jul-02 370 6.6 74 - - - - <0.05 - . - - - -
BH3 H-Mar-06 340 5.8 130 <0.005 0.07 <0.0002 0.01 <0.05 | <0.002 <0.05 <0.05 | 0.015 <0.05 -
BH3 01-Jun-06 | 230 6.4 64 <0.005 0.81 <0.0002 <0.01 0.26 | 0.003 <0.05 <0.05_ | <0.005 <0.05 <0.05
BH3 01-Aug-06 | 800 6.7 210 0.009 2.1 <0.0002 0.01 028 | <0.002 <0.005 <0.05 | 0.008 <0.05 -
BH3 01-Dec-06 | 250 & 49 <0.005 0.46 <0.0002 <0.01 - 0.007 - <0.05 | 0.019 <0.05 -

Source: Landine Consulting (20085 anid 2008) and HL.A Emvirasciences (2001}
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19-181

Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic | Aluminium ] Gadmium | Copper | Iron | Lead | Manganese | Nickel | Zinc | Molybdenum | Cobait

uSicm | units | mg/L mg/L mg/L mg/L mgll | mg/l | mgl mag/l. mg/l | m mg/L mg/lL
BH4 03-Jul-04 | 4800 7.2 | 1400 | <0.005 <0.05 <0.0002 <0.01 - | <0002 <0.08 <0.05 | .04 <0.05 -
BH4 01-Sep-05 | 5200 | 86 | 1400 | <0.005 019 <0.0002 0.05 | <0.05] 0.006 <0.06 <0.05 | 0.028 <0.05 -
BH4 01-Mar-G6 | 5100 | 7.4 | 1200 | <0.005 <0.05 <0.0002 <0.01 | <0.05 | <0.002 <0.05 <0,05 | 0.008 <0.05 -
BH4 01-Jun-06 | 4800 7.8 1600 | <0.0056 .37 <0.G002 <0.01 <0,05 [ <0.002 <0.05 <0.05 | 0.008 <Q.05 <0.05
BH4 01-Aug-06 | 5700 Fi 1800 | <0.005 C.05 0.0003 <0.01 | <0.05 | <0.002 <0.05 <005 | 0.02 <0.05 -
BH4 01-Dec-06 | 5800 7 1500 <0.05 <0.05 <0.002 <0.01 - <0.02 - <0.05 | 9.015 <0.05 ~
BHS 03-Jul-04 | 4900 7.4 | 1700 { 0.006 <0.05 0.0002 <0.01 - |=<0.002 <0.05 <0.05 | <0.005 <0.05 -
BHS 01-Sep-05 | 5000 7.7 1600 { <0.005 C.08 <0.0002 .01 <(,05 | <0.002 <0.05 <0.05 0.01 <0.05 -
BHS 01-Mar-06 { 5400 [ 7.5 | 1400 | <0.005 <0.05 <0.0002 0.01 <0.05 | <0.002 0.05 <0.05 | 0.01 <(.05 -
BHS 01-Jun-06 | 5100 | 7.8 | 180C { C.006 0.29 <0.0002 <0.01 | <0.05 | <0.002 <0.05 <0.05 | 0.008 <0.05 <0.05
BHS 01-Aug-06 | 5400 7.6 200C 0.006 0.06 <(2.0002 <0.01 <0.05 | <G.C02 <0.05 <0.G5 | 0.014 <0.05 -
BHS 01-Dec-06 | 5600 | 7.5 | 18001 <0.05 <0.05 <(0.002 <0.01 - <0.02 - <0.05 j 0.015 <0.05 -
BHB& 03-Jul-04 1300 7.4 27Q 0.028 G.14 <0.0002 <0.01 - 0.004 <0.05 <0.05 | 0.005 <0.05 -
BHE 01-Sep-05 | 2200 6.9 530 0.013 0.14 0.0002 0.01 0.06 | <0.002 0.68 <0.05 { 0.019 <0.05 -
BHE 01-Mar-06 [ 980 7 160 0.021 2.1 <0.0002 0.02 0.72 | 0.004 0.19 <005 | 0.013 <0.05 -
BH& 01-Jun-Gé& B8E0 7.2 210 0.048 0.33 <0.0002 <0.01 0.76 | 0.004 <0.05 <0.05 1 0.006 <0.05 <C.05
BHE 01-Aug-06 | 760 7 120 0.024 6.6 <0.0002 0.02 3.1 ] 0.009 <0.05 <0.05 { 0.029 <(0.05 -
BHE 01-Dec-06 | 880 7.3 140 0.028 2.3 <0.0002 0.01 - 0.015 - <0.05 | 0.021 <0.05 -

Source: Landline Consulting {2005 and 2008} and HLA Erwviresciences {2001)
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19-181

Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic | Aluminium | Cadmiurm | Gopper | Iron | Lead | Manganese | Nickel | Zinc | Molybdenum | Cobalt
uSfcm | units | mg/l mg/L mg/L. ma/l. mg/L | mgll | mgil mg/L mg/L | mgi mg/L mg/L
BH7 31-May-96 | 6530 | 6.3 [ 2000 0.1 - 0.0016 <0.06 | <0.05| <0.05 - - 0.07 - -
BH7 23-Sep-96 | 6000 | 6.2 350 <0.1 - <0.003 <0.05 | 0.52 | <0.05 - - <0.05 - -
BH7 02-Jan-97 | 6100 [} 1900 | <0.02 - 0.00%4 <0.08 [ 0.82 | 0.056 - B 0.16 - -
BH7 31-Mar-97 | 7400 | 6.1 2300 - - - - <0.05 - - - B - -
BH7 24-Jun-97 | 8700 { 6.3 | 1600 - “ - - <0.05 - - - - . -
BH7 04-Oct-97 | 7100 | 6.3 | 2000 - - - - 0.24 - - - - - -
BH7 05-Dec-g7 | 7600 6.6 1900 - - - - 0.07 - - - - - -
BH7 18-Mar-98 | €600 [ 74 | 1700 - - - - <0.05 - - - - " -
BHY 07-Jun-98 | 7100 6.9 | 1900 - - - “ <0.05 - - - - - -
BH7 21-8ep08 | 7500 6.7 | 1900 - - - - <0.08 . - - - - -
BH7 06-Dec-898 | 7600 6.5 2300 - - - = <0.05 - - - - - -
BH7 C1-Apr-99 { 7500 6.4 2060 -~ - - = <0.05 - - - - - -
BH7 28-Jun-9¢ | 7300 6.6 | 19C0 - - - - =0.05 - - - - - -
BH7 20-Sep-99 | 7500 6.6 | 2000 - - - - 0.i4 - - - “ - -
BH7 01-Jan-00 | 7500 | 6.4 780 - - - - <0.05 - - - - - -
BH7 01-Mar-00 | 7800 | 64 | 2000 - - - - <0.05 - - - - - -
BH7 28-Jun-00 | 760C | 6.6 | 2300 - - - - <0.05 - - - - - -
BH7 29-Sep-00 | B0OQ | 66 | 2300 - - - - <0.08 - - - - - -
BH7 07-Jan-01 8000 6.8 2200 - - - - <0.05 ~ - - - - -
BH? 15-Mar-01 | 7900 7 2200 - - - = 0.06 - - - - - -
BH7 11-Jun-01 | B30Q | 6.7 | 2300 - - - - <0.05 - - - - - -
BH7 24-Sep-C1 | 80CO | 68 | 2400 - - - “ 0.1 - - - - - -
BH7 13-Dec01 8100 7.1 2600 - - - - G.27 - - - - - -
BH7 02-Mar-02 | B700 6.5 2200 - - - - <0.05 - n - - - -
BH7 02-Jul-02 | 8100 | 6.6 ] 1900 - - - - <0.05 - - - - - -
BH7 03-Jul-04 | 7400 | 638 | 2100 | <C.01 0.16 0.0009 <0,01 - <0005 <0.05 <0.05 | 0.082 <0.05 “
BH? 01-Sep-05 | 6600 | 7.1 1600 | «=0.008 0.05 0.0005 <0.01 | <0.05{<0.002 <0.05 <0.05 | 0.081 <0.05 -
BH7 01-Mar-06 | 7000 7 1400 § <0.05 <0.05 0.0004 0.01 | <0.05 ] <0.002 <0.08 <0.05 | 0.034 <0.05 -
BH7 01-Jun-06 | 6400 7 1800 | «<0.005 <0.05 0.0005 <0.01 | <0.05]<0.002 <0.05 <0.05 | 0.029 <0.05 <0.05
BH7 01-Aug-06 | 7000 | 6.8 [ 2100 | <0.005 <0.05 0.0008 0.01 0.08 | <0.002 0.08 <0.05 | C.04 <0.05 -
BH7 01-Dec-06 | 7100 | 6.7 | 1900 | <0.05 <0.05 <0.002 <0.01 - <0.02 - <0.05 | 0.05 <0.05 -
Source: Landiine Consulting (2005 and 2008) and HLA Envirosciences (2001}
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19-181

Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic | Aluminium | Cadmium | Copper | ron | Lead | Manganese | Mickel | Zinc | Moiybdenum | Cobait

uSicm | units | mg/l | mg/l mao/t mgfL mg/l : mg/L | mg/L mail mg/L | mg/lL mg/L. mg/L
GBMB1 01-Mar-96 [ 805 7.8 200 <0.02 - 0.0005 <0.05 {196]| 09 1 - 0.15 “ -
GBMB1 31-May-86 | 1045 74 180 0.03 - 0.0013 0.08 0.86 | <0.05 1.6 - 0.05 - -
GBMB1 23-Sep-96 | 800 6.6 240 <Q.02 - C.0009 <0.05 11 1.4 1.8 - 0.24 - -
GBMB1 G2-Jan-97 | 760 6.5 220 <0.02 - <0.0005 0.18 38 | 013 1.6 - 0.09 - -
GBMB1 31-Mar-97 | 810 6.9 200 <0.01 - <0.0005 <0.05 1.6 [ 0.018 1.6 - <0.08 - -
GBMBA 24-Jun-87 770 6.6 190 <0.005 - <0.0005 <0.05 2.5 | 0.051 - - <0.05 - -
GBMB1 04-Oct-97 | 810 6.6 240 0.025 - 0.0051 <0.05 34 | 0.21 - “ 0.08 - -
GBMB1 05-Dec-97 | 860 6.7 220 0.022 - <0.0005 <0.05 2.8 | 0.008 - - <0.05 - -
GBMB1 07-Jun-98 | 790 64 220 0.024 - 0.0041 <0.05 36 | 0.13 - - <0.05 . -
GBMB1 21-Sep-98 | 760 6.6 230 0.013 - 0.005 <0.05 | 0.16 | 0.008 1.8 - 0.042 - -
GBEMB1 06-Dec-98 700 6.8 260 0.007 - 0.0091 <0.05 0.14 | 0.0C6 1.6 - 0.045 - -
GBMB1 28-Jun98 | 710 6.6 230 0.005 - 0.0045 <0.05 0.2 | 0.013 1.6 - 0.019 - -
GBMB1 20-Sep-99 | 710 6.3 210 | «0.005 - 0.0023 <0.05 | 0.63 { 0.008 1.1 - 0.011 - -
GBMB1 01-dan00 | 720 6.3 240 0.019 - 0.0069 <0.05 3.8 | 0.035 1.8 - 0.031 - -
GBMB1 28-Jun-00 | 690 6.6 250 <(.01 - 0.0042 <0.05 35 { 005 1.7 - 0.012 - -
GBMB1 29-Sep-00 | 700 [ X3 190 0.006 - 0.0038 <0.05 1.2 1 0.12 14 - 0.016 - -
GBMB1 Aug-05 750 6.7 160 0.034 - 0.0067 0.01 0.08 | <0.002 1.4 <G.05 | 0.047 - -
GEMB1 01-Mar-06 | 160 6.4 36 C.009 <0.05 0.0005 <0.01 | <0.05 | <0.002 0.26 <0.05 | 0.014 <0.05 -

GBMB1 01-Jun-06 450 6.6 9 .023 <0.05 0.0008 <0.01 <0.05 | <0.002 0.46 <0.05 | 0.026 <0.05 <0.05
GBMB2 31-May-96 | 2220 7.5 680 <(.02 " 0.0082 <0.05 0.06 | <0.05 <0,05 - <0.05 - -
GBMB2 23-Sep-96 1 2000 7.3 £40 <0.02 - 0.00%2 <0.08 Q.19 | <0.05 1.3 - 0.07 - -
GBMB2 02-Jan-97 1800 E: 860 <0.02 P 0.0005 <0.05 Q.53 | G.022 1 - <0.05 - -
GBMBZ 31-Mar-97 | 2100 .2 800 <0.01 - <0.0005 <0.05 0.2 | 0.014 0.69 M <(.05 - N
GEBMB2 24-Jun-97 | 2100 | 78 600 | «0.005 - 0.0013 <0.05 | 0.16 | 0.01 - - <(.05 - -
GBMB2 04-Oct-97 | 2400 6.9 680 | <0.005 - <0.0005 <0.08 2.8 | 0.022 - - 0.07 - -
GBMB2 05-Dec-97 | 2700 6.9 670 | <0.005 “ <0.0005 <0.05 | 0.82 | 0.003 - - 0.07 n -
GBMB2 07-Jun-98 | 2400 |- 7 680 | <0.005 - <0.0005 <0.05 | 0.16 | <0.001 - - 0.17 - -
GBMB2Z 21-Sep-98 | 4000 7.2 670 | <0.005 “ 0.0002 <0.05 1 0.09 | 0.002 0.58 - 0.28 - -
GBMB2 06-Dec-98 | 2300 | 7.2 780 | <0.005 - <0.0002 <0.05 {<0.05]<0.001 C.38 - 0.085 - -
GBMB2 01-Apr-09 | 2400 6.8 680 | <C.005 - <0.0002 <0.05 0.1 |<0.002 0.37 - 0.078 - -
GBMB2 28-Jun-3¢ | 2300 7 720 | <C.005 - <0.0002 <0.05 {<0.05]<0.002 0.43 - 012 - -
GBMB2 20-Sep-99 | 2400 | 6.8 690 | <0.005 - <0.0002 <C.05 | 0.13 | <0.002 1.5 - 0.019 - -
GBMB2 (1-Jan-00 | 2400 7 690 0.006 - <0.0002 <0.05 | <0.05] 0.004 1.4 - 0.018 - -
GBMB2 01-Mar-00 | 2300 | 6.8 580 | <0.005 - <0.0002 <0.05 | <0.05|<0.002 1.3 - 0.007 - -
GBMB2 28-Jun-00 | 2200 | 7.2 820 | «0.005 - <(.0002 <0.05 0.1 | <0.002 1.2 - 0.047 - -
GBMBE2 29-Sep-00 | 2300 T2 720 <(0.005 - <0.0002 <0.05 | <0.05 | <0.002 1.1 - 0.01 -~ -
GBMB2 07-Jan-01 | 2400 | 7.5 730 | <0.005 - <0.0002 <0.05 | <0.05] <0.002 1.2 - 0.025 - -
GBEMB2 11-Jun01 | 2400 | 74 740 | «0.005 - <(.0002 <005 | <0.05}<0.002 1 - 0.011 - -
GBMB2 03-Jul-04 | 260 7 790 | <0.005 <0.05 <(.0002 <0.01 - 0.002 0.82 <0.05 | 0.034 <0.05 "
GBMB2 Aug-05 2300 | 75 180 | <0.005 - 0.0003 <0.01 | <0.08} 0.007 0.84 <0.05 | 0.041 - -
GBMB2 01-Mar-06 | 2600 | 7.3 760 | <0.005 0.05 <0.0002 <0.01 | <0.05} 0.002 0.77 <0.05 | 0.014 <0.05 -

GBMB2 01-Jun-06 | 2200 | 7.7 710 0.023 0.21 <0.0002 <0.01 | <006} 002 Q.67 <0.05 | 0.086 <0.05 <0.C5
GRMB2 01-Aug-06 | 2500 7.5 700 <(0.005 <0.08 <(.0002 <0.01 <0.05 { «0.002 0.83 <0.05 .03 <005 -
GBMB2 01-Dec-06 | 2700 7.2 830 <(.005 <0.05 <0.0G02 <0.01 - <0.002 - <0.05 | 0.019 <().05 -

Source: Landline Consulting (2005 and 2006} and HLA Envirostiences (2001)
Rele
File E Page 239 of 285




19-181

Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic | Aluminium | Cadmium | Copper | Iron | Lead | Mang Nickel | Zinc | Molybdenum | Cobait

uSicm | units | mg/L mg/L my/L myg/L mg/L. | mg/l| mg/l mg/l mg/L | mall mg/L mg/l
EBMB3 02-Jan-97 88 5.6 <5 <0.02 - 0.0005 <0.05 5.8 0.07 0.15 - 0.15 - -
GBME3 3i-Mar-97 89 8 27 <Q.01 - <0.0005 <0.05 3.3 | 0.041 <0.05 - <(0.05 - -
GEBMB3 24-Jun-97 89 6.2 12 <0.005 - <0.0005 <0.05 24 | 0029 =0.05 - <0.05 - -
GBMB3 04-Det-g7 150 [ 23 0.016 - 00011 <0.08 3.8 | 0.043 . - Q.11 - -
GBMB3 05Dec97 | 160 6.3 13 0.008 - 0.0007 <0.05 1.5 | 0.018 - - 0.11 - -
GBEMB3 17-Mar-98 38 5.7 3 <0.005 - <0.0005 <0.05 1.7 | 0,014 - - <0.05 - -
GBMB3 07-Jun-98 150 5.5 2 <0.005 - <0.0005 <0.05 1.2 { 0.018 - n Q.15 - -
GBME3 21-Sep-98 Fal 5.5 4 0,018 - <0.0002 <0.05 1.4 | 0.017 <0.05 - Q.12 - -
GBMB3 06-Dec-98 B3 59 hh| 0.022 - <0.0002 <(0.05 1.9 | 0,012 0.08 - 0.13 - -
GBMB3 01-Apr-99 68 5.2 4 0.016 - <0.0002 <0.05 1.5 | 0.037 =0.05 - 0.19 - -
GBMB3 28-Jun-99 Fil 5.7 [ 0.013 - <0.0002 <0.05 2.2 |1 0012 <0.05 - 0.11 - -
GEMB3 20-Sep-99 82 57 13 0.018 - <0.0002 <0.05 3.1 | 0.008 <0.05 - 0.1 - -
GBMB3 01-Jan-00 120 5.8 13 Q.011 - <0.0002 <(.05 3 0.013 0.16 - 0.044 - -
GBMB3 01-Mar-00 82 5.8 16 0.006 - <0,0002 =0.05 2 0.013 0.05 - 0.071 - -
GBMBE3 28-Jun-00 66 5.8 13 <0.0% - <0.0002 <0.05 23 | 0.014 0.05 - 0.13 - -
GBMB3 29-Sep-00 65 5.8 18 0.008 - <0.0002 <0.05 2.1 | 0.008 0.05 - 0.11 - -
GBMB3 0F-Jan-01 83 6.4 11 0.009 - <0.0002 <0.05 2.2 [ 0.014 0.14 - 0.1% - -
GBMB3 15-Mar-01 72 59 8 0.01 - <0.0002 <0.05 3 0.008 0.08 - 0.094 - -
GBMB3 11-Jur-01 69 5.7 7 0.012 - <0.0002 <{(0.05 1.6 | 0.006 <0.05 - 0.048 - -
GEMB3 02-Jul-02 80 5.5 11 7 - 0.008 <0.0002 | <0.01] 1.7 0.005 (.09 | C.069 - -
GBMB3 Aug-05 94 B2 B8 Q.007 - <0.0002 <0.01 2.3 | 0.009 0.2 <0.05 | 0.052 <0.05 -
GBMB3 01-Mar-06 110 6.3 13 0.008 48 <0.0002 =0.01 2.5 | 0.018 0.15 <0.05 [ 0.069 <0.05 -

GBMB3 01-Jun-0€ 58 6.2 5] 0.008 029 <0.0002 <0.01 14 | 0.004 <0.05 <0.05 | 0.043 <0.05 <0.05
GEMB3 01-Aug-0 64 6.4 3 <0005 ¢.63 <0.0002 0.0 0.93 | 0.005 <(.05 <0.,05 | 0.056 <0.05 -
GBMB3 01-Dec-06 64 & 3 =0,005 2.3 =0.0002 =0.01 - 0.008 - <0.05 | 0.017 <Q.05 -

Source: Landina Gensutting (2005 and 2006) and HLA Envirosgiences (2001)
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19-181

Croydon Golid Mine

Water Quality Monitoring Data

Site Analyte EC pH 804 | Arsenic | Aluminium | Cadmium | Copper | Iron | Lead | Manganese | Nickel [ Zinc | Molybdenum | Cobalt

uSfem | units | mg/l mg/L mg/L mg/L mg/l, | mgll | mg/t mg/L mg/l | ma/l mg/L me/L
GEMB4 31-Mar-97 | 240 5.8 34 <0.01 - 0.0005 <0.05 | 022 | 0.028 <0.05 ~ <0.05 - -
GBMB4 24-Jun-97 [ 240 [ 26 <0.005 - 0.0005 <0.05 | 0.31 ] 0.029 <0.05 - <0.05 - -
GBMB4 04-Oct-97 270 5.7 35 <(.005 - <0.0005 <0.05 0.72 | 0,031 - - 0.09 - -
GBMB4 05-Dec-97 | 280 5.8 a3 <0.005 - <0.0005 <0.05 0.1 | 0.005 - - 0.32 - -
GBMB4 17-Mar-98 | 260 [ 29 <0.005 - <0.0005 <0.05 {<0.05} 0.002 - - 0.05 “ -
GRMB4 07-Jun-98 | 520 5.6 31 <0.005 - <0.0005 <0.05 | <0.05 | <C.001 B - 0.11 - -
GBEMB4 21-8ep-98 | 290 5.8 33 <0.005 - <0.0002 <0.05 | «0.05|=0.001 <0.05 - 0.63 - -
GEMB4 06-Dec-98 | 270 5.9 42 <0.005 - <0.0002 <0.05 | 0.05 | <0.001 <0.05 - 0.15 - -
GBMB4 01-Apr-99 | 280 5.6 34 <0.005 - <0.C002 <0.05 ] =0.05] 0.005 <0.05 - 0.43 - -
GBMB4 28-Jun-99 | 280 [ 37 <0.005 - <0.0002 <0.05 | <0.05 | «0.002 <0.08 - (.12 - -
GBMB4 20-Sep-99 | 200 59 37 <0.005 - <0.0002 <0.08 | <0.05 | <0.002 <0.05 - 0.1 - -
GBMB4 01-Jan-00 | 290 59 35 <0.005 - <0.0002 <0.05 | <0.05 ] <0.002 <0.05 - 0.1 - -
GBMB4 01-Mar-00 | 280 6.2 43 <0.005 - <0.0002 <0.06 | <0.05 | «0.002 <0.05 - 0.076 - -
GBMB4 28-Jun-00 | 280 59 39 <0.005 - <0.0002 <0.05 | <0.05] <0.002 <0.05 - 0.25 - -
GEMB4 29-Sep-00 | 280 5.9 43 <0.005 - 0.0003 <0.05 | <0.05 | <0.002 =<0.05 - 0.12 - -
GBMB4 07-Jan-01 290 [ 38 <0.005 - <0.0002 <0.05 | <0.05 | <0.002 <0.05 - 0.18 - -
GBMB4 15-Mar-01 270 6.4 35 0.007 - <0.0002 <0.05 6.6 | 0.008 <0.05 - 0.079 - -
GBMB4 11-Jun-01 290 6.1 a8 <0.005 - <0.0002 <0.05 | <0.05 | <0.002 <0.05 - 0.05 “ -
GBMB4 Aug-05 270 6.1 26 <0.005 0.29 <0.0002 <0.01 0.09 | 0.003 <0.05 <0.05 | 0.06 <0.05 -
GBMB4 01-Mar-06 | 320 6.3 17 <0.005 <0.05 <0.0002 <0.01 0.53 | 0.006 <0.05 <0.05 | 0.042 <0.05 -

GBMB4 01-Jun-06 | 320 6.5 20 <0.005 0.12 <0.0002 <0.01 _{ <0.05 | <0.002 <0.05 <C.5_ | 0.006 <0.05 <0.05
GBMB4 01-Aug06 | 330 6 26 <0.005 <0.05 0.0018 <0.01 | <0.05} 0.002 0.05 <0.05 | 0.028 <G.05 -
GEMB4 01-Dec-06 350 & 32 <0.005 <0.05 <().0002 <0.01 - <0.002 - Q.05 0.02 <0.05 -

Ssurce: Landine Consulting (2005 and 2006) and HLA Envirosciences (2001}
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19-181

Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH 504 | Arsenic [ Aluminium | Cadmium | Copper | Iron | Lead | Manganese | Nickef | Zinc | Molybdenum | Cobalt

uSfcm | units | mg/lL mg/l mg/L ma/l mgll | mg/L| mghi mg/l. mg/i | mg/L mag/L mg/L.
GBMBS 31-Mar-97 71 5.9 <5 <0.0% - 0.00C6 <0.05 1 <0.05| 0.011 <0.05 - <0.08 - -
GBMBS 24-Jun-97 73 5.8 <5 <0.005 - <0.0005 <0.05 0.1 | 0.006 <0.05 - <0.05 - -
GBMES 04-Oct-97 88 5.7 <5 <0.008 - 0.00C8 <0.05 | 044 | 01 - - 0.29 - -
GBMBS 05-Dec-97 84 5.9 <5 <0.005 - <0.0005 <0.05 | C.18 | 0.005 - - 0.13 - -
GBMBS 17-Mar-98 77 6.4 <2 <0,005 - <0.0005 <0.05 | <0.05| 0.002 - - 0.4 - -
GBMBS 07-Jun-98 130 5.5 2 <0.0C5 - <0.0005 <0.05 | <0.05 | <0.001 - - 0.1 - -
GBMBS 21-Sep-98 80 5.6 <2 <0.005 - <0.0002 <0.05 | <0.05 | <0.001 <C.05 - 0.41 - -
GBMBS 06-Dec-93 74 5.7 4 <0.005 - <0.0002 <0.05 | <0.05 [ <0.001 <(.05 - 0.1 - -
GBMBS 01-Apr-99 7 54 2 0.006 - <0.0002 <(.05 | <0.05[ 0.008 <0.05 - 0.067 - -
GBMBS 28-Jun-99 77 5.7 4 <0.005 - <0.0002 <0.05 | <0.05}<0.002 <0.05 - 0.046 - -
GBMBS 20-Sep-99 78 5.6 <2 <(0.005 - <0.0002 <0.05 0.11 [ <0.002 <0.05 - 0.061 - -
GBMBS 01-Jan-00 78 5.6 3 0.008 - <0.0002 <0.05 | <0.05 | <0.002 <C.05 - 0.019 - -
(GBMB5S 01-Mar-00 78 6.1 3 <0.005 - <0.0002 <0.05 | <0.05| <0.002 <(.05 - 0.047 - -
GBMBS 28-Jun-00 80 5.8 <2 <0.005 - <0.0002 <0.05 | <0.05 | <0.002 <0.05 - 0.1 - -
GEMB5 29-Sep-00 79 5.7 8 <0.0C5 - <0.0002 <0.05 | <0.05| <0.002 <0.05 - 0.07 - -
GBMBS 07-Jan-01 80 5.9 4 <0.005 - <0.0002 <0.05 | <0.05[<0.002 <005 - 0.087 - -
GBMBS 15-Mar-01 80 [ 3 <0.005 - <0.0002 <0.05 | <0.05| 0.004 <0.05 - 0.075 - -
GBMES 11-Jun-01 78 6 2 <0.008 - <0.0002 <0.05 | <0.05|<0.002 <0.05 - 0.07 - -
GBMBS 03-Jul-04 490 7.1 13 0.091 <0.05 <0.0002 <0.01 - | <0002 0.26 <0.05 | 0.0% <0.05 -
GBMBS Aug-05 73 5.9 2 <(.005 <Q.05 <0.0002 <0.01 <0.05 | 0.004 <0.05 <0.05 | G.072 <0.05 -
GBMBS 01-Mar-06 87 6.1 <2 <0.005 <0.05 <0.0002 <0.01 | <0.05[ <0.002 <0.05 <0.05 | 0.15 <0,05 -

GBMBS 01-Jun-08 80 6.1 <2 <0.005 (.05 <0.0002 <0.01 | <0.05|<0.002 <0.05 <0.05 | 0.14 <0.05 <0.05
GBMBS 0t-Aug-068 88 5.7 <2 <0.005 <0.05 <Q.0002 0.0 <0.05 [ «0.002 <0.05 <0.05 | 0.096 <0.05 -
GBMBS 01-Dec-06 | 100 5.9 2 <0.0C5 <0.05 <(0.0002 <0.01 - | <0.002 - <0.05 | 0.087 <0.05 -

Source: Landline Consuiting (2005 and 2008) and HLA Envirpsgiences (2001)
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19-181

Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic | Aluminium | Cadmium | Copper | iron | Lead | Manganese | Nickel | Zing | Moiybdenum | Cobalt

uSfcem | units { mg/l. | mg/L mg/l mg/l mg/l. | mg/L { mg/L ma/i mg/l | m mgi. mg/L
GBEMB6 31-Mar-97 80 5.7 <5 <0.01 - 0.6013 <0.05 |<005] 0.016 <(.05 - <0.05 - -
GEMB6 24-Jurn-97 85 5.8 <5 <0.G05 - 0.0626 =0.05 | 0.18 | 0.034 =0.05 - Q.05 - -
GBMB& 04-Oct-97 84 5.4 <5 <0.005 - <0.0005 <0.05 0.16 | 0.049 : - <0.05 - -
GBMB6 05-Dec-87 73 5.5 <5 <0.005 - <(.0005 =005 | ¢.16 | 0.003 - - <0.05 - -
GBMBE 17-Mar-98 €9 B.1 <2 <(.005 ~ <0.0005 <0.05 | <005} <0.002 - - <0.05 - -
GBMEE6 07-Jur-98 120 57 2 <0.005 - <0.0005 <0.05 | =0.05<0.001 - - 0.37 - -
GBMB6 21-Sep-98 80 5.6 3 <0.005 - <0.0002 <0.05 | <0.05} <0.001 <0.05 - 0.2 - -
GBMB6 06-Dec-98 78 5.8 6 <0.005 - <0.0002 <0.05 | «<0.05} <0.001 <0.05 - 0.081 - -
GBMBES 01-Apr-99 79 5.5 3 <0.005 - <0.0002 <0.05 |<0.05F 0.003 <0.05 - 0.051 - -
GBMB6 28-Jun-89 78 5.7 4 <0,005 - <0.0002 <0.05 | «0.05] <0.002 =0.05 - 0.024 - -
GBMBS 20-Sep-99 82 5.8 2 <0.005 - <0.0002 <0.05 1 <0.05]<0.002 <0.08 - 0.045 - -
GBMBS 01-Jan-00 100 5.8 B =0.005 - <0.0002 <0.05 | <«0.05| <0.002 <0.05 - 0.023 - -
GBMB8 01-Mar-00 140 [ 20 <(.005 - <0,0002 <0.05 |} <0.05 | «0.002 <0.05 - C.051 - -
GBMBS 28-Jun-00 150 6.1 19 <0.005 - <0.0002 <0.05 | <0.05]<0.002 <0.05 - 0.26 - -
GEMBé& 29-Sep-00 a0 5.9 ] 0.005 - <0.0002 <G.05 | <0.05 | <0.002 <0.05 - Q.06 - -
GBMB6 G7-Jan-01 92 3} 7 0.005 - <0.0002 <G.05 | <0.05 | <0.002 <0.05 - 0.055 - -
GBMES 15-Mar-01 80 62 5 0.005 - <0.0002 <0.05 | <«0.05 | <0.002 <0.05 - 0.091 - -
GBMB6 11-Jun-01 85 [ 3 0.006 - <0.0002 <0.05 |<0.05]<0.002 <0.05 - 0.029 - -
GBMBs 03-Jul-04 86 6.8 5 0.014 <0.05 <0.0002 <0.01 - 0.002 <0.05 <0.05 | 0.008 <0.05 -
GBMB6 Aug-05 B4 5.8 4 <0.005 <0.05 <0.0002 <0.01 {<0.05]| 0.011 =0.05 <0.05 ] 0.058 <0.056 -
GBMB6G 01-Mar-Qé 580 7.1 18 0.006 0.69 <0.0002 <0.01 0.38 | 0.004 .11 <0.05 {1 0.025 =0.05 -

GBEMBG 01-Jun-06 | 430 6.8 19 0.15 0.06 <(0.0002 <0.01 30 | <0.002 037 <0.05 |<0.008 <0.05 <0.05
GBMBG 01-Aug06 | 160 6.3 3 <0.005 =<0.05 <0,0002 0.01 <(0.05 | <0.002 =0,05 <0.05 ] 0.056 <(0.05 -
GBNBE& 1-Dec-06 160 59 | «0.05{ <0.005 <0.05 <0.0002 - <0.01 - <0.002 - <0.05 - -

Sceurce: Landline Consulting (2005 and 2008) and HLA Envirasciences (2001)
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19-181

Croydon Gold Mine

Water Quality Monitoring Data

Pit Lake Monitoring

Site Analyte EC pH S04 | Arsenic | Aluminium | Cadmium | Copper { Iron | Lead | Manganese | Nickel | Zinc { Molybdenum | Cobait
uS/cm | units | mg/lL mag/L mg/L mg/l ma/l. | mogd | mg/l mg/L mg/l. | mg/L mgfl. myg/l
Content Pit 05-Mar-86 - 4.2 870 0.03 - 0.G19 G.B6 2.04 | <01 5 0.48 1.66 <0.1 -
Content Pit 30-Mar-56 - 3 850 <0.02 - 0.044 0.83 1.83 | <005 5.2 0.48 1.61 <01 B
Content Pit 03-May-96 - 3.1 1000 0.05 - 0.645 078 4.82 | <0.05 53 0.46 1.65 <0.1 -
Content Pit 30-Jun-98 - 3.2 850 0.11 - 0.0275 0.75 B.6 | <005 5.1 .48 1.8 <0.1 -
Content Pit 01-Aug-98 - 3.1 770 0.08 - 0.025 0.8 4.1 | <0.08 6.2 0.5 1.7 =01 -
Gontent Pt 02-Sep-96 - 3.1 840 0.05 - 0.025 0.76 44 | <0.08 6.2 048 1.9 <01 B
Content Pit 30-Oct-96 - 29 960 <0.02 - 0.026 .93 4.3 | <0.005 5.8 0.54 1.9 <0.05 -
Content Pit 30-Nov-98 - 3 980 0.03 - 0.03 0.9 4.2 | <0.06 3] 0.59 1.9 <0.05 -
Cortent Pit 31-Dec-06 - 3.1 1000 0.02 - 0.024 082 3.8 |=<0.005 52 0.55 1.8 <0.05 -
Content Pit J1-Mar-87 | 1700 3.3 11000 | <0.01 - 0.018 0.6 4.3 | 0.003 54 .38 1.5 - -
Content Pit 24-Jun-97 | 1700 3.3 810 0.12 - 0.017 G.55 6.3 | 0.002 3.5 0.46 1.6 - -
Content Pit 04-Oct-97 | 1800 3.4 850 0.09 - 0.02¢ .52 5.9 |<0.002 - 0.48 186 - -
Content Pit 01-Dec-97 | 1900 3.3 890 0.23 - 0.022 0.59 3.8 [<0.005 - 0.47 1.8 - -
Content Pit 15-Mar-98 | 1300 3.3 540 0.015 - 0.0085 0.31 1.8 1<=0.002 3.3 0.27 0.92 - -
Content Pit 07-Jun-98 | 1400 3.2 570 0.013 - 0.011 0.33 1.9 [<0.001 33 0.31 0.99 - -
Content Pit 21-Sep-98 | 1400 3.3 570 G.039 - 0.011 0.42 1.4 | <0.001 4.2 0.34 1.1 - ~
Content Pit 01-Dec-98 | 1400 3.4 860 0017 - 0.013 0.45 1.2 [<0.0¢1 4.2 0.33 1.2 - -
Corntfent Pit 01-Mar-9¢ | 1700 33 840 0019 E 0.013 0.33 0.8 |<0.002 3.8 0.35 1.1 - -
Content Pit 28-Jun99 | 1300 3.4 610 0.086 - 0.0097 0.29 1.5 [<0.002 3.8 0.34 .99 - -
Content Pit 20-Sep-99 | 1400 34 570 0024 . 0.011 0.29 16 [<D.002 3.9 0.29 0.99 - -
Content Pit 01-Jan-00 | 1400 33 600 0.029 - 0.013 0.28 1.3 [<0.002 3.8 0.29 0.89 - -
Content Pit 01-Mar-0C | 1300 33 560 0.011 - ©.023 0.26 1.1 [<0.002 3.6 0.26 0.9 - -
Content Pit 28-Jun-00 | 1300 3.5 590 0.058 - 0.0086 0.23 1.2 {<0.002 3.8 0.27 0.93 - -
Cantent Pit 29-5ep-00 [ 1300 3.5 6C0 0.031 “ 0.0072 0.22 1.2 {<0.002 39 0.28 0.89 - -
Content Pit 04-Jan-01 | 1300 34 550 0.012 - 0.011 0.21 0.78 {=0.002 3.8 027 0.86 « -
Content Pit 15-Mar-01 | 1200 3.7 540 0.022 - 0.009 0.2 1.2 {<0.002 3.6 0.27 0.85 - -
Content Pit 11-Jun-01 1266 3.6 560 0.038 - 0.0083 0.17 0.79 {<0.002 3.6 0.25 G.78 - -
Content Pit 24-Sep-01 | 1300 35 610 0.048 - 0.0067 0.21 1.2 {<0.002 3.9 0.25 0.83 - -
Content Pit 13-Dec01 | 1300 35 610 0.013 - 0.008 0.21 0.81 | =0.002 39 0.32 0.81 - -
Content Pit 27-Mar-02 1200 3.4 520 0.061 - 0.01 0.17 0.88 | <0.002 3.3 0.23 C.75 - -
Content Pit 02-Jul-02 13CC 3.5 560 0.048 - 0.011 Q.16 0.71 | <0.002 3.5 0.25 0.76 - -
Content Pit 03-Jul-04 { 14GC 35 700 0.035 5.8 0.0028 0.18 - 10002 4.6 0.3 095 <0.05 -
Content Pit Sep-05 1560 34 600 0.045 2.9 0.0079 0.22 1.1 §<0.002 52 0.32 1.9 <0.05 -
Content Pit Mar-06 1800 34 720 0.012 6.2 0.0085 0.18 0.98 | <0.002 4.9 .28 0.92 <0.05 -
Content Pit Jun-06 1300 3.5 600 0.039 6.2 0.00658 0.17 069 | <0.002 4.2 025 0.9 <0.05 0.23
Content Pit Dec-06 1400 3.6 780 - 4.4 0.0077 eXe] - 10,002 - .24 0.8 =0.05 0.21
Source: Landline Cansuiting (2005 and 2006) and HLA Envirosciences (2001}
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Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic | Aluminium | Cadmium | Copper | Iron | lead | Manganese | Nickel | Zinc | Molybdenum | Cobalt

uSfem | units | mg/L mgil. mg/L mg/L mg/l | mg/l | mgfi. ma/l mg/l | mg/L mg/l. mag/l.
Golden Butterfly North Pit | 05-Mar-86 - 8.2 72 G.04 - <0.0005 <0.05 | .13 | <0.1 <0.05 007 | <0.05 <0.1 -
Golder Butterfly North Pit | 30-Mar-98 - 7.7 69 G.02 - <0.0005 0.11 0.i2 [ <0.05 <0.05 <0.0 <0.05 <0,1 -
Golden Butterfly North Pit | 03-May-86 - 7.2 57 .02 - <0,0005 <G.05 | 614 | <0.05 <005 <0, () 0.1 <0, -
Golden Butterfly North Pit 30-Jun-96 - 7.8 64 =0.02 - <0.0005 <0.05 | 0.i3 | <005 <0.05 <0.05 | <0.05 <(0.1 -
Golden Butterfiy North Pit_ [ 01-Aug-96 - 8 60 <0.02 - <0.0005 <0.05 045 | <0.05 <0.05 <0.05 [ 0.07 =<0.1 -
Golden Butterfly North Pit 02-Sep-96 - 79 &7 <(0.02 - <0.0005 <006 | <0.06] <0.06 <0.056 <0.05 | <0.05 <0.1 -
Golden Butterily North Pit 30-Oct-96 - 78 72 =0.02 - <{.0005 =0,05 {<0.05]<0.005 0.29 <0.05 | 0.07 <0.05 -
Golden Butterfly North Pit 30-Nov-96 - 7.7 72 <{),02 - <0,0005 0.1 01 | <0.05 <0.05 <0.05 Q.22 <0.05 -
Golden Butterily North Pit | 31-Dec-96 - 72 59 <0.02 - 0.0087 <0.05 { 0.52 |<0.005 <0.05 (.05 { =0.05 <0.05 -
Goiden Butterdly North Pit | 3i-Mar-97 [ 270 7.3 68 <0.01 - <0.0005 <0.05 {<0.05]<0.001 =0.05 <0.05 | <0.05 - -
Golden Butterfly North Pit 24-Jun-97 29¢ 8.2 56 <0.005 - =<0.0005 <0.05 {=0.05]<0.002 - <0.08 1 <0.05 - -
Golden Butterfly North Pit 04-Oct-97 350 8.3 59 <0.005 - <Q0.0005 <0.05 | <0.05]<0.002 B <0.05 | <0.05 - -
Golden Butterly North Pit | 01-Dec-87 | 360 72 64 <0.005 - <0.0005 <0.05 0.2 | <0.005 <0.08 <(0.05 | <0.05 . -
Golden Butterfly North Pit 15-Mar-88 | 220 8 39 0.0% - <0.0005 <0.05 | <0.05 | <0.002 <0.05 <0.05 | <0.05 - -
Golden Butterfly North Pit 07-Jun-98 1 250 7.6 38 0.017 - <0.0005 <0.05 | <0.05 | <0.001 <0.05 <0.05 | <G.05 - -
Golden Butterfly North Pit 21-Sep-98 250 7.9 40 0.009 - <(.0002 <0.08 | <0.05 | <0.001 <(.05 <0.06 [ 0.007 - -
Golden Butterfly North Pit | 01-Dec-88 | 230 8.1 55 (.006 - <0.0002 <0.05 01 | <0.001 <0.05 <0.05 | 0.008 - -
Golden Butterfly Morth Pit | 01-Mar-09 | 230 7.6 47 0.006 - =0,0002 <0.05 | 0.16 [ =<0.002 <0.05 <0.05 | <0.005 - -
Golden Butterfly North Pit | 28-Jun-99 | 230 7.7 45 0.014 . <0.0002 <0.05 | <0.05 | <0.062 =0.05 <0.05 | 0.006 - -
Golden Butterfly North Pit | 20-5ep-98 | 250 6.3 59 0.006 - «<0.0002 <0.05 | <0.05 | <0.002 <0.05 <0.05 | 0.01 - -
Golden Butterfly Noth Pit | 91-Jan-00 | 250 6.9 56 0.008 - <0,0002 <0.05 |} 0.24 | 0.003 <0.05 <005 | 0.012 - -
Golden Butterfiy North Pit_ | 01-Mar00 | 230 58 &1 <0.008 - <0.0002 <0.05 | <=0.05]<0.002 <0.05 <0.05 |=0.008 - -
Golden Butterfiy North Pit | 28-Jun-00 | 260 59 80 0.007 - <0.0602 =0,05 0.11 {<0.002 0.25 =0,05 | .01 - -
Golden Butterfiy North Pit | 29-Sep-00 | 260 7.2 84 0.006 - <0.0002 <0.05 | <0.05{<0.002 0.11 <0.05 | 0.006 - -
Golden Butterfly North Pit 04-Jan-Gt 260 7.2 62 <0.005 y <(.0002 <0.05 | 0.07 {<0.002 =<0,05 <0.05 | <0.008 - -
Goiden Butterly North Pit 15-Mar-01 230 7.7 59 <(.005 - <0.0002 <0.05 0.18 1<0.002 <0.08 <0.05 { 0.C07 - -
Golden Butterfly North Pit | 24.Sep-0 260 6.8 70 0.008 - <(.0002 <0.05 | <0.05 | <0.002 0.08 <0.05 | 0.018 - -
Golden Butterfly North Pit | 13-Dec-( 270 5.8 B2 <0.005 - <(.0002 <0.05 | <0.05 | <0.002 <0.05 <0.05 | 0.017 - -
Golden Butterfly North Pit | 27-Mar-02 | 260 5.6 B3 <0.005 - 0.0002 0.01 021 | <0.002 (.05 <0.05 [ 0.016 - -
Golden Butterfly North Pit 02-Jul-02 270 6.6 67 0.007 - <0.0002 <0.01 <0.05 [ <0.002 <0.05 <0.05 | 6.007 - -
Golden Butterfly North Pit 03-Jul-04 310 74 86 0.G03 0.08 <0.0002 <0.01 - [«0.002 <0.05 <Q.05 | 0.01 <0.05 -
Galden Butterfly Norh Pit Sep-05 350 7.4 ga =0,005 0.15 <0.0002 <0.01 | <0.05]<0.002 <0.05 <0.05 | 0.017 <0.05 -
Golden Butterfly North Pit Mar-06 330 6.7 B% <0.005 0.73 <0.0002 <0.01 0.13 | <0.002 <0.05 <0.05 1 0.006 <0.05 -

Galder Butterfly North Pit Jun-06 260 6.9 81 <(0.005 0.13 <0.0002 <G.01 0.07 [<0.002 <0.05 <0.05 1<0.005 <0.05 <0.05

Golden Butterfly North Pit Dec-06 340 6.4 90 <0.005 0.15 0.0002 <0.01 - |<0.002 - <0.05 { 0.05 <0.05 <0.05

Source: Landline Consulting {2005 and 2006} and HLA Envirosciences (200%)
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Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH S04 | Arsenic | Aluminium | Cadmium | Copper | lron | Lead | Manganese | Nickel | Zinc | Molybdenum | Cobalt
uSfcm | units | mg/L mg/L mgll. mg/L moe/L | mg/L | mg/L mg/L mg/L | mgfl. my/L mg/L
Golden Butterfly Pit 05-Mar-96 - 3.4 | 8o0c 1.75 - C.19 24.4 640 | <01 140 5.6 21 <0.1 -
Golden Butterfly Pit 3A0-Mar-06 - 2.1 6840 2.1 - 0.21 26 680 | <0.05 82 5.8 224 <0.1 -
Golden Butterfly Pit 03-May-96 - 2.2 | 6600 2.9 - 0.275 32 840 | <0.05 7.2 6.8 27.8 <Q.1 -
Golden Butterfly Pit 30-Jun-96 - 2.3 | 5500 4.5 - 0.6 33.8 1100 | <0.05 69 77 27 <0.1 -
Golden Butterfly Pit C1-Aug-96 - 22 | 7800 48 - 0.3 34 1000 | <0.05 88 7.8 28 <0.1 -
Golden Butterfly Pit 02-Sep-96 - 2.1 | 7400 35 - .32 34 860 | <0.05 89 72 30 <0.1 -
Golden Butterfly Pit A0-Oet-96 - 2.1 | 7960 4.4 - 0.32 34 940 [<0.025 79 8.7 30 <0.058 -
Golden Butterfly Pit 30-Nov-96 - 22 | 8400 34 - 0.33 35 890 | <0.05 &7 8.5 29 <0.06 -
Golden Butterfly Pit 31-Dec-96 - 2.3 [ 7800 3.1 - 0.16 3 760 [<0.005 79 8.1 28 <0.08 -
Golden Butterfly Pit 3i-Mar-97 | 6700 | 23 | 7400 3.2 - 0.27 26 67 | <0.01 93 4.4 22 - -
Golden Butterfiy Pit 24-Jun-97 | 7100 2.5 670 2.6 - 0.31 30 820 | 0.003 81 7.6 28 - -
Goiden Butterfly Pit 04-Oct97 | 7400 22 [ 7400 3 - 0.32 a0 840 | <0.01 34 84 30 - -
Golden Butterfly Pit 0t-Dec-97 | 7500 | 25 | 8300 1.6 - 0.32 33 780 | <0.005 54 8.3 32 - -
Golden Butterfly Pit 15-Mar98 | 4500 { 2.3 | 3500 1.4 - 0.41 14 320 | <0.002 - 3.4 12 - -
Golden Butterfly Pit 07-Jun-98 | 6000 | 2.3 | 5100 29 - 0.21 22 500 | <0.005 - 5.2 20 - -
Golden Butterfly Pit 21-Sep-98 | 6900 | 23 | 6200 24 - 0.25 28 630 | <0.005 73 7.1 27 - -
Golden Butterfly Pit 01-Dec-98 | 6900 | 24 | 7400 2.6 - 0.27 30 630 | <0.005 85 7.9 29 - -
Golden Butterly Pit 01-Mar-99 | 5500 | 2.3 | 5000 i - 0.18 i8 400 | <0.004 54 5.2 19 - -
Golden Butterfly Pit 28-Jur-g9 | 6300 [ 23 | 7200 1.8 - 0.27 27 700 {<0.002 78 7.6 29 - -
Golden Butterily it 20-Sep80 | 6800 [ 23 | 6600 1.8 - 0.29 28 710 1 <0.002 84 7.6 31 - -
Golden Butterfly Pit 01-Jan-00 | 5600 | 23 { 5300 1.5 - 0.21 19 450 {<0.005 65 52 17 - -
Golden Butterfly Pit 01-Mar-00 { 5400 [ 2.3 | 4800 1.1 - 0.21 18 400 {<0.002 56 5 18 - -
Golden Butterfly Pit 28-Jun-00 | 6300 [ 24 1 6700 1.7 - 0.26 24 520 | <0.01 74 7.1 26 - -
(5olden Butterfly Pit 20-Sep-00 | 6700 | 2.4 { 7000 1.6 - 0.27 24 500 | <0.004 76 7.2 27 - -
Golden Butterfly Pit 04-Jap-01 | 6100 | 23 { 5600 1.3 - 0.23 20 440 | <0.004 T4 6.3 23 - -
(Golden Butterly Pit 15-Mar-01 | 5500 | 2.6 { 5200 1 - 0.21 i8 370 _{<0.005 56 6.5 19 - ~
Golden Butterfly Pit 11-Jun-01 | 6400 | 2.4 ] 8400 1.3 - 0.24 21 450 {<0.002 72 6.9 23 - -
Giolden Butterfly 85t 24-Sep-01 | 6600 [ 24 ] 7100 1.3 - 0.27 24 480 |<0.005 82 7.4 26 - -
Golden Butterfly Pit 13-Dec-01 | 6400 | 2.4 | 6600 1.2 - 0.28 21 440 | <0.004 76 8.7 25 - -
Golden Butterfly Pit 27-Mar02 | 6200 | 2.3 1 5600 1.1 - 0.23 20 350 {<0.002 B5 5.9 51 - -
Golden Butterfly Pit 02-Jul-02 | 6600 | 24 1 7300 1.1 - 0.26 21 430 {0005 74 7.3 26 - -
Golden Butterfly Pit 03-Jul-04 6200 2.4 7400 0.97 640 0.28 22 - <(.005 84 76 22 <0.05 -
Golden Butterfy Pit Sep-05 7000 | 23 | 6700 0.65 700 0.34 23 360 1<0.002 89 8.5 31 <0.05 -
Giolden Butterfly Pit Mar-06 6900 24 | 5700 0.54 560 0.24 18 260 {<D.002 67 7.3 25 <0.05 -
Giolden Butterfly Pit Jun-06 5500 2.4 | 4700 0.34 550 0.21 15 240 {<0.002 &0 59 20 <0.05 4
Golden Butterfly Pit Dec-06 7000 2.5 | 8900 0.64 0.48 0.21 16 - <0002 - [ 22 <0.05 4.4

Source: Landline Consulting {2005 and 2006) and HLA Envirosciances (2001}
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Croydon Gold Mine

Water Quality Monitoring Data

Site Analyte EC pH $04 { Arsenic | Aluminium | Cadmium | Copper | [ron | Lead | Manganese | Nickel | Zinc | Molybdenum | Cobait
uSicm | units | mgil mg/L mag/lL mea/L mg/ll | mg/k | mg/L mg/L mg/l. | mg/l mg/l mg/l.
Lady Isabeiia Pit 05-Mar-96 - 4.3 680 <0.02 - 0.155 1.36 0.76 | <0.1 55 0.6 4.5 <0.1 -
Lady Isabella Pit 30-Mar-96 - 34 860 <0.02 - 0.185 1.38 0.62 | «0.05 64 0.59 4.6 <0.1 -
Lady Isabella Pit 03-May-96 - 3.4 670 <0.02 B 0.365 1.45 0.32 | <0.05 5.6 0.67 4.99 <0.1 -
Lady Isabella Pit 30-Jun-96 - 35 550 <0.02 - 0.19 1.53 0.31 | «<0.05 7.1 0.64 4.7 <0.1 -
L.ady Isabella Pit 01-Aug-86 - 3.3 490 <0.02 - 0.15 1.58 0.3 | <0.08 6.7 0.6 4.85 <0.1 -
Lady isabella Pit 02-Sep-96 - 34 480 <(0.02 - 0.09 1.6 023 | <0.05 6.1 0.64 59 <0.1 -
Lady Isabella Pit 30-Oct-96 - 3.2 660 <0,02 - .22 1.7 0.92 | <0.005 6.5 0.74 6.9 <0.05 -
Lady Isabella Pit 30-Nov-96 - 3.3 600 <0.02 - 0.21 1.5 0.91 | <0.05 4.2 0.78 6.6 <0.05 -
Lady Isabella Pit 31-Dec-96 - 34 520 <0.02 - 0.02 1.4 1.3} «0.005 4.5 0.67 4.8 <0.05 -
Lady Isabella Pit 31-Mar-97 | 990 3.5 580 <0.01 - 0.16 1 0.46 | 0.005 4.5 0.43 3.5 - -
Lady Isabella Pit 24-Jun-87 | 1000 36 450 <0.005 - 0.16 1.1 0.32 | 0.005 4.8 0.53 3.9 - -
Lady isabella Pit 04-Oct-97 | 3100 3.4 490 | <0.005 - 0.15 1 0.48 [ 0.004 2.4 0.53 3.8 “ -
Lady Isabella Pit 01-Dec-97 | 1100 3.5 530 | <C.005 - 0.17 1.2 0.3 | 0.004 25 0.57 4.4 - -
Lady isabella Pit 15-Mar-98 | 730 a5 280 | <0.005 - 0.091 0.7 0.29 [ 0.002 - 0.29 2.3 - -
Lady [sabella Pit 07-Jun-98 | 750 3.3 270 | «0.005 - 0.11 0.77 0.17 | 0.002 - 0.34 2.6 - -
Lady Isabella Pit 21-Sep-98 [ B10 35 310 0.065 - 0.084 0.91 0.11 | 0.003 3.2 0.37 3.1 - -
Lady |sabells Pit 01-Dec-98 | 790 37 360 0.008 - 0.11 0.97 0.18 | 0.002 3.2 0.41 34 - -
Lady Isabellz Pit 01-Mar-99 { 790 3.5 330 1 «0.005 - 0.1 0.85 0.11 | 0.004 29 0.41 3.1 - -
Lady Isabella Pit 28-Jun-99 { 800 3.5 330 | <0.005 - 0.611 0.95 0.12 | 0.003 3.3 045 3.2 - -
Lady Isabetia Pit 20-Sep-98 | 850 3.5 340 | <0.005 - 0.11 1 0.12 | 0.003 35 0.44 3.8 - -
Lady Isabella Pit 01-Jan-00 890 3.5 370 0.013 - 0.11 0.98 Q11 | G0 3.5 0.44 3.1 - -
Lady Isabella Pit 01-Mar-00 [ 830 34 330 | <0.005 - 0.12 0.9 0.06 [ 0.00 3.2 0.4 3.2 - -
Lady Isabella Pit 28-Jun-00 | 830 3.6 360 0.008 - 0.1 0.92 024 | 0.003 3.3 0.42 3.3 - -
Lady isabella Pit 29-Sep-00 | 890 3.6 386 0.005 - 0.12 0.96 0.1 {1 0.003 37 0.43 3.3 - -
Lady Isabella Pit 04-Jan-01 890 35 350 | <0.005 - 0.11 0.85 0.1 | 0.003 3.6 0.44 3.3 - -
Lady Isabella Pit 15-Mar-01 650 3.8 330 | <0.005 - 0.1 0.88 0.23 | 0.003 3.3 0.44 3.4 - -
Lady Isabella Pit 11-Jun-01 840 3.6 360 0.006 - 0.1 Q.89 0.15 | 0.004 3.4 0.45 3.1 “ -
Lady Isabella Pit 24-Sep-C1 890 3.6 390 0.008 - 0.11 0.89 0.38 | 0.002 3.8 0.46 3.4 - -
Lady Isabella Fit 13-Dec-01 890 3.6 430 | «0.005 - 0.1 1 0.21 | 0.003 39 0.6 3.4 - -
Lady Isabella Pit 27-Mar-02 | 850 34 330 | «0.065 - 0.098 0.77 0.36 [ 0.005 3.2 0.4 3 - -
Lady Isabella Pit 02-Jul-02 830 3.5 340 | <C.005 - 0.1 0.81 0.12 [ 0.005 3.3 0.44 3 - -
Lady isabella Pit 03-Jui-04 | 1100 3.5 630 0.005 16 0.13 1.2 - 0.003 52 0.62 4.8 <0.05 -
Lady Isabella Pit Sep-05 1300 3.4 490 0.006 20 0.19 1.4 0.46 | 0.002 6.3 0.77 5.8 <0.05 -
Lady lsabella Pit Mar-06 1300 3.4 570 0.006 16 0.14 1.1 0.66 | 0.003 586 0.61 4.5 <0.05 -
Lady Isabella Pit Jun-06 910 3.6 390 | <0.005 14 0.09 0.79 0.21 | 0.002 4 0.46 3.6 <0.05 0.33
Lady Isabella Pit Dec-06 1100 3.6 530 <0.005 11 0.084 0.77 - 0,003 - -0.48 3.6 <0.05 G.34
Source: Landine Consuiting (2005 and 2006) and HLA Envirosciences (2001}
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This document was prepared for the sole use of
Goldfields Limited and the regulatory agencies that are
directly involved in this project, the only intended
beneficiaries of our work. No other party should rely on
the information contained herein without the prior
written consent of HLA-Envirosciences Pty Limited and
Goldfields Limited.
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Goldfields Croydon - Water Level Analysis

1.0 INTRODUCTION

Goldfields Limited requested HLA-Envirosciences review the available meteorology and groundwater
data for the area around the Golden Butterfly Pit and Waste Dump at the Croydon Mine in Northwest
Queensland. The purpose of the review was to determine the likelihood of the pit overflowing in extreme
weather conditions.

Goldfields Kalgoorlie Limited (formerly Pancontinental Mining Limited) is holder of ML 5248, just west
of Croydon township in Northwest Queensland. ML 5248 was mined between 1987 t0 1990.In 1993 a
Decommissioning Plan was accepted by the Department of Minerals and Energy and decommissioning
commenced.

The data reviewed for this study included the following:

¢ Rainfall and Evaporation data from Bureau of Meteorolegy Station (29012 — Croydon Township.
Rainfall data commenced in 1889 and evaporation data commenced in 1972,

*  Groundwater levels from two monitoring wells for 19 monitoring events from March 1996 through
Tanuary 2001.

2.0 PRECIPITATION AND EVAPORATION
21 Average NMonthly Precipitation and Evaporation

The Croydon Mine is located in Northwest Queensland, which is subject to very distinct monsoonal wet
and dry seasons, Table 1 shows that on average, 85% of the rainfall falls from December to March, but
the evaporation is spread relatively evenly throughout the year.

Table 1 — Average monthly Precipitation and Evaporation
Month Rainfall (mm/month) Evap (mm/month)
Jan 218.8 202

Feb 177.0 158

Mar 115.0 189

Apr 23.1 195

May 8.2 177

Jun 8.5 147

Jul 3.4 161

Aug 2.8 198

Sep 5.7 243

Oct 14.0 279

Nov 44.5 267

Dec 1114 248

12 Month Total 732.4 2464

Dec to Mar Total 622.2 797

Dec to Mar % 85% 3i%

Apr to Nov Total 110.2 1667
F1715-3/EC, BE:ec 1
15 May 2001
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Goldfields Croydon - Water Level Analysis

Table 1 also shows that between December and March average rainfall exceeds average evaporation by
only 175 mm. In a wet year, rainfall will exceed evaporation as described in the next section. During the
dry months, April to November evaporation exceeds precipitation by about 1.5 metres. This means that
there is no real significance to a sequence of wet or dry years. Each year will have a wet season and a dry
season. In a sequence of wet years, the dry season would still cause evaporation to exceed rainfall. For
this reason there is no reason to analyse a series of wet years.

2.2 Wet Season Rainfall

Table 2 — Ranked Rainfall from December to March, Croydon
Wet Year rank / 112 Year Rainfall Dec-Mar (mm)
Wettest 1/112 1974 1611
90% 117112 1922 942.2
80% 22/112 2001 823.8
50% 56/112 1927 647.7
20% 90/112 1926 431.3
10% 101/112 1978 378.8
Driest 112/112 1652 192.6
Average Wet Season Evaporation 797

The rainfall records at Croydon Met Station have been recorded for 112 years, Table 2 shows that during
the 80 percentile or wetter year there will be more rainfall than the average evaporation in the wet season
from December to March {as shown in Table 1). The net additional rainfall is very small (between 0 and
0.8 m) compared to the evaporation during the dry months, when a net loss of water on the order of 1.5
metres of water is likely.

3.0 GROUNDWATER

Groundwater levels for two monitoring wells located adjacent to the Golden Buiterfly Pit were evaluated
for change over time and magnitude of change with rainfall. Monitoring Well BH 1 is located
approximately 60 metres northeast of the pit and BH2 is located approximately 50 metres southwest of the
pit. The water level dataset includes 19 monitoring events from March 1996 through January 2001,

Figure 1 presents a plot of water levels in BH1 and BH2 over time, as well as daily rainfall for the period
(March 1996 through January 2001). The data show a good correlation with rainfall, Water levels show a
marked increase in 1998, which was the 8" wettest year on record over a 112 year period. The overall
trend in groundwater levels appears to be increasing very slightly over this 5 year period. It is possible
that the increase is cyclical and related to series of wet years. The rainfall in the years following 1998
were also above the mean (1999 — 0.2%; 2000 — 7.4%). The plot also shows that the equivalent water
elevation in BH1 ranges from 7 to 14 metres deeper than in BH2, even though BH1 is considered to be the
up gradient well.

Rel
F1715-3/EC, BE:ec 2
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Goldfields Croydon - Water Level Analysis

Figure 2 presents a southwest to northeast cross section through the pit and the monitoring wells. It
shows the relative difference between the water levels in BH1 and BH2. Because the depth of the pit and
the water level in the pit are not known, it is not possible to quantify the effect of the change in the pit
waler level has on the monitoring well levels, hence the groundwater levels surrounding the pit.

As discussed above, the historic rainfall and evaporation data indicate a relatively large deficit because of
the high evaporation during 7 to 8 months of the year. Assuming that the bund surrounding the pit does
not allow surface run off to enter the pit and that groundwater flows into and out of the pit at the same
rate, direct rainfall would be the only source of water into the pit. There is also the possibility that the pit
could be acting as a groundwater sink due to the surrounding geology and the significant amounts of
waier removed by evaporation, Table 3 shows the impact of rainfall and evaporation in the wet and dry
seasons and how the pit level and freeboard in the pit is affected.

Table 3 ~ Summary of Estimated Pit levels and Freeboard under wet and dry conditions

Wet | mm min Change | Approx mm mm Change in | Approx

Year | added by | removed | in Pit Free- added by | removed | PitLevel | Free-

Rainfall | by Evap | Level board” Rainfail by Evap board”

December to March 1% Apr April to November 1* Dec

90% | 942mm | 563mm | +0.4m 37m 84mm 1424mm -1.3m 5.0m

50% | 048mm | 662mm 0.0m 41m 57mm 138 lmm -1.3m 5.4m

10% | 379mm | 101lmm | -0.6m 4.7m S56mm 1841mm -1.8m 6.5m

# . assumes starting pit water level of RL110.9 (worst case of all readings, BH2 18 march 1998) and
lowest pit top level of RL115.0 (based on Woodward-Clyde Plan dated July 1996)

Table 3 shows that even in a very wet year the pit water level will drop by 0.9m without any inflow of
groundwater, assuming that runoff from surrounding catchments is kept out of the pit.

Although it would be useful if the data used to make the conclusions were more complete, the existing
data points very strongly toward the conclusion that the net evaporation can only decrease the pit level, as
long as surface runoff is kept out of the pit. If pit levels increase, then there would have to be inflow from
groundwater. No water levels for the pit have been recorded, so it will be difficult to test this theory with
data over a long period. No construction details are available for the wells, so there may be some
inconsistencies in the way that the wells can accept groundwater from all the strata over the full depth of
the well. Wellhead elevations were estimated based on a drawing entitled “Golden Butterfly Pit and
Waste Dump Plan of Existing Layout” by Woodward-Clyde, dated July 1996,

Additional monitoring wells are located adjacent to Slaughteryard Creek to the southwest of the pit.
Water levels in these wells were not evaluated due to their proximity to the creek. It is considered that the
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Croydon ML 5248

1.0 SUMMARY

Monitoring of surface and ground waters, as well as vegetation and soil was
undertaken in July 2004 and resampled in June 2006. In November 2003, Placer
Dome Australia limited inherited the lease as part of its acquisition of AurionGold
Limited. A Plan of Operations expired when the previous owner held the lease. An
EMP, Plan of Operations and EA are currently being developed for the project.

Water samples were collected from the lease in July 2004 and June 2005, and will be
undertaken on a regular basis as part of the ongoing monitoring program for the site.
The results are presented in this report with the historical data dating back to 1999.
The results show that the only location with poor quality water (low pH and elevated
cadmium) is site SW5, which is located immediately to the west of the Content waste
dump, at a former seepage point. The source of the seepage has been directed to the
open pit via a subsurface flow through drain that was constructed in 2001,

The ground water adjacent to the Golden Butterfly pit has low pH, though monitoring
at bores located further to the south of the pit indicate no contamination. The shallow
bores to the north of the Golden Butterfly waste dump show elevated sulphate levels,
but no increased acidity or heavy metals.

With the exception of the Golden Butterfly North pit, all the pits have acid water and
elevated cadmium. The poorest quality was recorded in the Golden Butterfly pit,
which is highly acid, and has high levels of arsenic, aluminium, cadmium, copper,
nickel and zinc.

The vegetation on the rehabilitation areas on the Golden Butterfly and the Content
waste dumps show a good cover. However, the vegetation has low vigour and
biomass (140-275 kg/ha) and appears to be in decline, with trees and shrubs dying
(38% mortality on the Golden Butterfly waste dump). Low soil fertility is considered
to be the cause of the poor vegetation vigour, associated with recent drought years.

The former hardstand area to the west of the Content waste dump, which was
contaminated with cadmium, was resampled, and there is now no evidence of heavy
metal contamination. Although soil fertility analyses are not available for the site, the
soil on the hardstand has elevated salt levels and is slightly acidic which will
contribute to the lack of vegetation on this area.

There was substantial compliance with commitments made in the Decommission Plan
for the site. The development of an EMP, Plan of Operations and Environmental
Authority will establish the environmental conditions and activities for the site for the
post 2005 period.

Releg
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Croydon ML 5248
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2.0 INTRODUCTION

Placer Dome Australia Ltd is the holder of ML 5248, which was obtained as a result
of the acquisition of AurionGold Limited in November 2003. The mining lease is
located immediately to the west of the Croydon Township in far north Queensland
(Figure 1). Mining of the Croydon Gold Project took place in the period 1987 to
1993, and rehabilitation was undertaken according to a Decommissioning Plan
approved by the then Department of Minerals and Energy.

During a period of ownership under Goldfields Limited from 1995 onwards, the
Decommissioning Plan was amended to conduct further rehabilitation works on the
Golden Butterfly dump. The amended Plan detailed relinquishment criteria, a
monitoring program, and committed to the preparation of an annual monitoring report
to measure performance against relinquishment criteria (Appendix 2).

Landline Consulting was engaged to conduct monitoring activities at the site and
prepare the annual monitoring report in 2004. Monitoring activities comprises surface
and ground water monitoring, vegetation and soil monitoring and an assessment of
weed status and management.

3.0 BACKGROUND

A monitoring report was completed in 1999 - 2000. (HLA) The report indicated the
surface water on the lease is of reasonable quality except for drainage from the
Content waste rock dump, which was acid due to oxidation and seepage from one
location on the western side of the dump. As a result the water quality at monitoring
location SW5 is poor due to elevated cadmium levels. In 2002, Auriongold Limited
capped the small seepage area and cut a trench from the seepage point to direct the
seepage into the pit. The trench was filled with coarse gravel to facilitate the free
flow of the seepage.

There are four pits on the lease, namely the Golden Butterfly, Golden Butterfly North,
Lady Isabella and Content pits. Water in the pits is derived mainly from rainfall and
groundwater inflow, as there is no catchment flow into the bunded pits. Water quality
is acid in the three open pits, but is particularly low in the Golden Butterfly pit, which
also has elevated metal levels. The Golden Butterfly North pit has good quality water.

The groundwater monitoring program focused on the surrounds of the Golden
Butterfly waste dump area and downstream. Unfortunately, the 2000 report does not
provide a complete set of the groundwater monitoring data. Downstream
groundwater bores have near neutral pH, electrical conductivity, sodium and sulphate.
An exception is GBMB3 with pH in the range 5.7 - 5.9. The bores immediately
adjacent to the dump generally have low pH.

The report states that in 1999, the tree density decreased and herb density and tree
height increased. The mine site was trending towards the control sites in terms of tree
density and height, and species richness. Species frequency remained stable. Two

Relg
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sites (2 and 6) were performing poorly due to a fire at site 2 (causing tree deaths) and
localised seepage at site 6 on the Content waste dump.

Surface soil stability and infiltration data derived from LFA (Landscape Functional
Analysis) trended towards those of the control site.

4.0 METHODS

4.1 Water Quality

The water-monitoring program involves the sampling and analysis of surface waters
from a range of surface water locations (SW1-7) on and downstream of the mining
lease, as well as the open pits (Figure 1). Sampling frequency is bimonthly for surface
waters (when flowing) and bi-annually for the open pits and groundwater bores.

Seven surface-water sampling locations have been established within and around the
lease area. These are labelled SW1 to SW7 and shown in Figure 2, and described in
Table 1.

Table 1. Location of surface water monitoring points on and around the mining lease.

Location Description

SW1 | Slaughteryard Creek, 1.5 km downstream of lease boundary

SW2 | Junction of Slaughteryard Creek and lease boundary

SW3 Slaughteryard Creek, upstream of Golden Butterfly waste dump

SW4 | Eastern side of Golden Butterfly dump in a drainage channel

SW5 | Slaughteryard Creek, in a water storage dam 200 m downstream of SW3
SW6 | West of the Content Dump area in a drainage channel

SW7 | South of SW6, the discharge point of the borrow pit dam on Belmore
Station

The downstream compliance points for ML 5248 are located at SW1 and SW7. The
background surface water location is SW3

Water quality is monitored at the base of the ramp at each of the four open pits
(Golden Butterfly, Golden Butterfly North, Lady Isabella and Content).

Groundwater is monitored at a range of locations (Figure 2) adjacent to the Golden
Butterfly pit (BH1-2), Golden Butterfly waste dump (BH3-7 to assess shallow
groundwater impacts) and downstream of those structures running parallel to
Slaughteryard Creek (GBMBI1-6) (Figure 3). Sampling frequency is bi-annually at
end of wet season and end of dry season.

Rele|
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4.2 Vegetation and Soil

The objective of the rehabilitation program was to develop a stable vegetation cover
on disturbed areas of the mining lease. Vegetation monitoring has previously been
based on the LFA technique developed by Tongway and Hindley (1995). Based on a
number of subjective measurements, the technique was considered to measure how
well a rehabilitated landscape is using water and nutrients, its ability to resist erosion,
and progress towards a stable self-sustaining unit in comparison with selected control
sites.

In 1999-2000 the monitoring program found that “tree densities have decreased, herb
densities have generally increased and tree heights have increased in all sites. The
rehabilitation sites are trending towards the control site in terms of tree heights and
densities, herb densities and species richness.”

The LFA measurements indicated, “Surface stability and infiltration results trended
towards those of the control site at most sites. There is no evidence that the nutrient
cycling in the rehabilitation sites is trending towards that of the control site.”

For the 2004 monitoring program, a set of simple vegetation measurements were
made on the Golden Butterfly and Content waste rock dumps, and the analogue site
located between the two waste rock dumps (Figure 3). Measurements were made of
tree density, height and species composition, number of live and dead trees, pasture
biomass, cover and species composition on three 250 m transects across the flat, the
waste rock batters and top bench (Figure 4). A photographic record was taken of each
transect.

Three surface soil samples (0-10 cm) were collected from the hardstand area to the
southwest of the Content waste dump to assess contaminant levels. For each
composite sample, soil was taken from 10 locations within a 20-metre radius.
Samples were sent to Australian Laboratory Services in Brisbane for analysis of pH,
sulphate, arsenic, cadmium, chromium, copper, lead, molybdenum, nickel and zinc.

LANDLINE CONSULTING
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4.3 Relinquishment Criteria

The relinquishment criteria for surface and groundwater are shown in Table 2.

Table 2 Desirable criteria for water quality of surface, pit and ground

waters.

Parameter | Units Surface water' Pit water &

groundwater

pH 4-9 4-9
EC pS/em 6000 6000
SOy mg/L 1000 1000
As mg/L 0.5 0.5
Cd mg/L 0.01 0.01
Cu mg/L 1 1
Fe mg/L - -
Pb mg/L 0.1 0.1
Mn mg/L - -
Ni mg/L 1 1
Zn mg/L 20 20

' ANZECC (2000) Livestock drinking water.

Relinquishment criteria for the vegetation have not been defined previously, and so
they will be developed over the next twelve months, based on vegetation parameters
measured at the analogue site, immediately adjacent to the lease.

5.0 RESULTS & DISCUSSION

5.1 Climate

Rainfall at Croydon has been extremely variable in the period 2000-2004. Rainfall
was above average in 2000 and 2001, but well below average in subsequent years.
The dry years have imposed a marked stress on the vegetation, and this has been
particularly evident with the trees and shrubs in the rehabilitation areas.
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Table 3. Monthly rainfall records (mm) at Croydon Township.

2000 2001 2002 2003 2004 | Average
Jan 151.8 87 197.4 4.7 160.4 215.6
Feb 271 305 2394 151.2 135.8 178
Mar 41.2 155 36.2 186.8 62 114.9
Apr 56.4 10.2 0 0 24.3 226
May 3.2 0 0 0 0 7.9
Jun 100.8 0 0 0 0 8.3
Jul 0 0 0 0 0 3.3
Aug 0 0 0 0 0 2.8
Sep 0 0 0 0 0 5.5
Oct 36 32 0 0 6 14.1
Nov 117.2 46.2 0 0 24 44.4
Dec 251.8 202.8 44.2 83.6 173.6 112.6
Year 1029.4 838.2 517.2 426.3 586.1 729.9

19-181 File E

5.2  Surface water quality

Although there was little surface water available for sampling prior to July 2004,
monitoring indicated little change to the water quality recorded in 2000 (Table 4). At
SW5 immediately to the west of the Content pit, the water is acid (pH 3.5 — 4.4) and
has had elevated levels of cadmium. Due to the site being dry, some sample locations
were unable to be sampled in June 2005.

5.3  Pit water quality

Water quality is poor in the Golden Butterfly, Isabella and Content pits (Table 4).
These pits have acid water and elevated levels of cadmium. The Golden Butterfly pit
has the poorest quality of all the pits with pH of 2.3, and highly elevated electrical
conductivity, arsenic, cadmium, copper, nickel, zinc and sulphate. Water quality in
the Golden Butterfly North pit is of good quality and is suitable for livestock drinking
water, During the 1990s water from the Golden Butterfly North pit was used as a
source of water for the nearby township. The township now derives its water from a
dam to the north however, has approached PDAP to access this pit as a backup for
town Raw Water should the dam levels drop.

5.4 Groundwater quality

Water quality in the shallow groundwater bores adjacent to the Golden Butterfly
waste dump and pit varies considerably (Table 5). The bore (BH1) on the northern
side of the Golden Butterfly pit has good water quality. The bore (BH2) to the south
of the pit has low pH (3.5-3.8), but low metal levels. Three of the shallow bores to
the north of the Golden Butterfly waste dump have elevated sulphate levels (1400-
2300 mg/L) but low metal levels.
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Water quality in the downstream groundwater bores along Slaughteryard Creek is
generally good (Table 6). There is minor evidence of an impact on sulphate only in
groundwater in the two bores closest to the pit and the waste dump. At bores GBMBI
and 2, sulphate levels are in the range 210-820 mg/L. compared with 2-43 mg/L
further downstream from the minesite. There is however some evidence of an impact
on sulphate levels at GBMB1 and GBMB2, which are the two bores closest to the pit
and waste dump. In these two bores sulphate levels are in the range 210-820mg/L, in
comparison with values of 2-43mg/L further downstream from the mine site.
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Table 4. Surface water quality at a range of locations on and around the Croydon mining lease (using ANZECC 2000 Livestock Water
guideline™®).

o ECH DS —As A itcal [ Voun el iebE N [ oV iR iSo 1 ion .

Location |Date/Units usS/cm mg/L

SW1 15-01-00| 65 | 190 | 160 | 0.005 | - | <0.0002 [<0.05] 1.40 | 0.003 | <0.05 | - [ <0.05] 50 | 0.029
SW1 29-02-00| 68 | 200 | 170 | 0.012 | - | <0.0002 |<0.05] 1.20 | 0.002 | <0.05 | - | <0.05 [ 48 | <0.005
SW2 15-02-00| 6.8 | 170 | 260 | 001 | - | <0.0002 |<0.05| 0.76 | 0.003| 019 | - [ <0.05]| 51 | 0.031
SW2 29-02-00| 66 | 190 | 170 | 0.006 | - | 0.0002 |<0.05] 0.51 [<0.002| 023 | - | <0.05| 68 | 0.031
SW3 15-02-00 | 6.7 | 240 | 240 | <0.005 | - | <0.0002 |<0.05| 0.26 [<0.002] 028 | - [<0.05| 76 | 0.007
SW3 20-02-00| 6.9 | 120 | 130 | <0.005 | - | <0.0002 |<0.05| 0.95 [<0.002] <0.05 | - | <0.05 | 36 | <0.005
SW3A | 15-02:00| 69 | 8 | 100 | 0.005 | - | <0.0002 |<0.05| 0.56 |<0.002] <0.05 | - | <0.05 | 22 | 0.007
SwW4 15-02-00 | 7.0 | 130 | 170 | 0.015 | - | <0.0002 |<0.05| 0.69 [<0.002] <0.05 | - | <0.05| 33 | 0.010
SW4 01-04-00| 86 | 150 | 140 | 0.017 | - | <0.0002 |<0.05| 0.63 [<0.002] <0.05 | - | <0.05| 32 | 0.024
Swa 03-07-04| 83 | 290 | - | 0.009 | 11| <0.0002 |<0.01] - |0.007 | <0.05 [<0.05] <0.05 | 72 | 0.008
Swa 09-0605| 84 | 410 | - | 0.005 |06 | <0.0002 |<0.01] - |<0.002] <0.05 [<0.05| <0.05 | 40 | 0.013
SW5 01-01-00| 40 | 280 | 180 |<0.005| - | 0.0110 | 0.15] 0.08 |<0.002] 2.10 | - | 0.11 | 110 | 0.370
SW5 15:02-00| 44 | 130 | 90 | <0.005| - | 0.0038 | 0.05 | <0.05[<0.002] 0.84 | - | <0.05| 43 | 0.120
SW5 01-04-00| 35 |1200| 940 | 0.01 | - | 0.0690 | 0.69] 0.10 |0.005] 9.80 | - | 057 [ 610 | 1.900
SW6 01-01-00| 7.2 | 110 | 700 | <0.005 | - | <0.0002 |<0.05] 2.90 |0.004 | <0.05 | - | <0.05| 16 | 0049
SW6 15-02-00| 66 | 93 | 300 | <0.005| - | 0.0004 |<0.05 2.00 [0.004]| 019 | - | <005 24 | 0.042
SW6 03-0704| 84 | 340 | - | 001 |350]<0.0002 [<0.01] - |0.047| 0.14 |<0.05| <0.05 | 43 | 0026
SW6 09-06-05| 85 | 390 | - |<0.005]51]<0.0002]001] - [0.009] 0.10 [<0.05] <0.05| 9 | 0016
“Guideline 5585|1500 4000 | 05 | 5 | 0.01 1 - | o1 ~ o015 1 [1000] 20
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Table 5. Pit water quality in the four pits on the Croydon mining lease (using ANZECC 2000 Livestock Water guideline*).
pH ECIR BrosH| Bt imaRliscal il e e I fins o iQan N ™Mo ] S Nl [ Eso4 i zn
Location Date/Units uS/cm mg/L
Golden Butterfly | 20-09-99 | 2.3 6800 | 10000 | 1.800 - 0.2900 28 710 | <0.002 84 - 7.60 | 6600 | 31.00
01-01-00| 2.3 5600 | 7600 | 1.500 - 0.2100 19 450 | <0.005 65 - 5.20 | 5300 [ 17.00
01-03-00| 2.3 5400 | 7400 | 1.100 - 0.2100 18 400 | <0.002 56 - 5.00 | 4800 | 18.00
28-06-00| 24 6300 | 9900 | 1.700 - 0.2600 24 520 <0.01 74 - 7.10 | 6700 | 26.00
03-07-04| 24 6900 0.970 | 640 | 0.2800 22 - <0.005 84 <0.05 | 7.60 | 7400 | 22.00
16-06-05| 24 6900 |(11000| 0.77 - 0.29 23 380 | <0.002 95 - 8.0 | 7200 28
G'Butterfly North| 20-09-99 | 6.3 250 150 0.006 - <0.0002 | <0.05 | <0.05 | <0.002 | <0.05 - <0.05| 59 0.01
01-01-00| 6.9 250 170 0.008 - <0.0002 | <0.05 | 0.24 0.003 | <0.05 - <0.05| 56 0.01
28-06-00 59 260 150 0.007 - <0.0002 | <0.05 | 0.11 | <0.002 | 0.25 - <0.05| 60 0.01
03-07-04 7.4 310 0.008 | 0.08 | <0.0002 | <0.01 - <0.002 | <0.05 | <0.05 | <0.05| 86 0.01
09-06-05 7.2 370 - <0.005 | 0.07 | <0.0002 | <0.01 - <0.002 | 0.05 | <0.05|<0.05| 88 |0.011
Isabel 20-09-99 3.5 850 690 | <0.005 - 0.1100 | 1.00 0.12 0.003 35 - 044 | 340 | 360
01-01-00| 3.5 890 710 0.013 - 0.1100 | 0.98 0.11 0.003 35 - 044 | 370 | 3.10
01-03-00 3.4 830 690 | <0.005 - 0.1200 | 0.90 0.06 0.003 3.2 - 0.40 330 | 3.20
28-06-00| 3.6 830 680 0.008 - 0.1000 | 0.92 0.24 0.003 3.3 - 0.42 360 | 3.30
03-07-04| 3.5 1100 0.005 16 | 0.1300 | 1.20 - 0.003 52.0 | <0.05| 062 | 610 | 4.80
16-06-05| 3.4 1200 | 1200 | 0.006 17 0.16 1.3 - 0.007 59 - 0.70 | 480 53
Content 20-09-99 3.4 1400 | 1000 | 0.024 - 0.0110 | 0.29 1.6 <0.002 3.9 - 0.29 570 0.99
01-01-00 3:3 1400 | 1100 | 0.029 - 0.0130 | 0.28 1.3 <0.002 3.8 - 0.29 | 600 | 0.89
01-03-00 33 1300 | 1000 | 0.011 - 0.0230 | 0.26 1.1 <0.002 3.6 - 0.26 | 560 | 0.90
28-06-00 3.5 1300 | 1000 | 0.058 - 0.0086 | 0.23 122, <0.002 3.6 - 0.27 590 | 0.93
03-07-04 3.5 1400 - 0.035 | 5.8 | 0.0028 | 0.18 - <0.002 46 |<005| 030 | 700 | 0.95
16-06-05 3.4 1600 | 1300 0.05 - 0.0072 | 0.20 1.5 <0.002 4.9 - 0.30 | 540 1.1
*Guideline 5.5-8.5| 1500 | 4000 0.5 5 0.01 1 - 0.1 - 0.15 1 1000 20
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Table 6. Groundwater quality adjacent to the Golden Butterfly waste dump and pit on the Croydon mining lease (ANZECC 2000 Livestock

Water guideline®).
pH M ECGmDSH i sl Wl | icd il cu il [ire i irbl i MmNl N S04 Zn
Location Date Units |uS/cm ma/L
BH1 20-09-99| 6.9 [ 1200 | 970 " . - - 0.11 - . = - 430 .
01-01-00 | 7.2 | 1300 | 1000 - - - - 0.07 - 2 = = 440 -
01-03-00| 7.4 | 1300 | 1100 - - = - | <0.05 = - - - 460 -
28-06-00| 7.2 | 1300 | 1100 & = s - 0.13 r - = - 470 -
03-07-04| 74 [1300] - 0.022 [<0.05[<0.0002| <0.01 - |<0.002] 01 [<0.05|<0.05]| 470 | 0.036
09-06-05] 7.1 [1300| - 0.013 [<0.05/<0.0002] 0.01 a 0.35 | <0.05 [<0.05[ <0.05 | 380 | 0.057
BH2 20-09-99| 3.7 | 1000 | 830 5 - - - |\ [ « - 440 =
01-01-00 | 38 | 920 | 730 - - - - |100]| - 3 . . 380 -
01-03-00| 3.5 | 1100 | 890 . . - - 0.73 - 3 - - 480 =
28-06-00 | 3.8 | 980 | 800 . - = . 8.90 £ . % . 440 N
03-07-04| 36 | 890 | - [ <0.005 [1.40]0.0007 | <0.01 - 10007 | 12 [<0.05| 0.09 | 360 | 0.360
09-06-05| 36 | 830 - | <0.005 | 2.1 | 0.0004 | 0.02 - 015 | 11 [<0.05] 0.05 | 270 0.34
BH3 20-09-99| 69 | 800 | 500 s . . 2 0.13 4 - " . 210 -
01-01-00| 55 | 180 | 150 - - - - 0.16 - . . = 47 .
01-03-00| 5.8 | 130 [ 130 - - - - [=<005] - % ” . 47 -
28-06-00] 62 | 230 | 250 B < 4 8 0.47 . - . - 76 -
BH4 03-07-04 | 72 | 4800 | - | <0.005 [<0.05/<0.0002] <0.01 - | <0.002 | <0.05 [ <0.05 | <0.05 [ 1400 | 0.040
BH5 03-07-04 | 7.4 | 4900 | - 0.006 |<0.05/ 0.0002 | <0.01 | - [<0.002 | <0.05 | <0.05| <0.05 | 1700 | <0.005
09-06-05| 7.3 | 4900 | - | <0.005 [<0.05/<0.0004| 0.03 - 024 | 0.06 |<0.05| <0.05] 1500 | 0.017
BH6 03-07-04| 7.4 | 1300 | - 0.028 | 0.14 [<0.0002| <0.01 - 1.0.004 | <0.05 | <0.05]| <0.05 | 270 | 0.005
09-06-05| 7.1 | 1100 | - 0.038 | 1.2 |<0.0002| 0.02 - 0.056 | 018 | <0.05[ <0.05 | 170 | 0.011
BH7 20-09-99 | 6.6 | 7500 | 5700 ] S < ~ 0.14 = < . 5 2000 -
01-01-00 | 6.4 | 7500 | 5800 - 5 ” - | <005] - - - . 780 «
01-03-00 | 6.4 | 7800 | 6000 - - - - [=<005] - = s 5 2000 -
28-06-00 | 6.6 | 7600 | 6100 4 5 2 - |<005| - ) - - 2300 -
03-07-04 | 6.8 | 7400 | - <0.01 [0.16 | 0.0009 | <0.01 - | <0.005 | <0.05 | <0.05| <0.05 | 2100 | 0.052
09-06-05| 6.7 | 7400 | - [ <0.005 [<0.05] 0.0009 | 0.03 - 0.35 | 0.08 [<0.05| <0.05| 1700 | 0.14
*Guideline 5.5-8.5| 1500 | 4000 [ 0.5 5 [ 0.01 1 - 0.1 = 0.15 1 1000 20
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Table 7. Groundwater quality downstream of the Golden Butterfly waste dump and pit on the Croydon mining
pH EcEiosilFAs Al calR i cw 2 [ Ectli [ P | I N [ N LSOl Zn
Location | Date/Units uS/cm mg/L
GBMB1 20-09-99 | 6.30 710 590 <0.005 - 0.0023 | <0.05 0.63 0.006 1.10 - - 210 0.011
01-01-00 | 6.30 720 590 0.019 - 0.0069 | <0.05 3.80 0.035 1.80 - - 240 0.031
28-06-00 | 660 690 590 <0.01 - 0.0042 | <0.05 3.50 0.05 1.70 - - » 250 0.012
GBMB2 20-09-99 | 6.80 2400 | 1700 <0.005 - <0.0002 | <0.05 0.13 <0.002 1.50 - - | 690 0.019
01-01-00 | 7.00 | 2400 | 1700 0.006 - <0.0002 | <0.05 | <0.05 | 0.004 1.40 - - 690 0.018
01-03-00 | 6.80 | 2300 | 1700 <0.005 - <0.0002 | <0.05 | <0.05 | <0.002 1.30 - - 1580 0.007
28-06-00 | 7.20 2200 | 1700 <0.005 - <0.0002 | <0.05 0.10 <0.002 1.20 - - 820 0.047
03-07-04 | 7.00 260 - <0.005 |<0.05|<0.0002 | <0.01 - 0.002 0.82 <0.05 [ <0.05 | 790 0.034
GBMB3 20-09-99 | 570 82 180 0.018 - <0.0002 | <0.05 3.10 0.008 <0.05 - - 13 0.100
01-01-00 | 5.90 120 250 0.011 - <0.0002 | <0.05 3.00 0.013 0.16 - - 13 0.044
01-03-00 | 5.80 82 180 0.006 - <0.0002 | <0.05 2.00 0.013 0.05 - - 16 0.071
28-06-00 5.80 66 150 <0.01 - <0.0002 | <0.05 2.30 0.014 0.05 - - 13 0.130
GBMB4 20-09-99 | 5.90 290 250 <0.005 - <0.0002 | <0.05 | <0.05 | <0.002 | <0.05 - - 37 0.100
01-01-00 | 5.90 290 250 <0.005 - <0.0002 | <0.05 | <0.05 | <0.002 | <0.05 - - 35 0.100
01-03-00 | 6.20 280 240 <0.005 - <0.0002 | <0.05 | <0.05 | <0.002 | <0.05 - - 43 0.076
28-06-00 | 5.90 280 250 <0.005 - <0.0002 | <0.05 | <0.05 | <0.002 | <0.05 - - 39 0.250
GBMB5 20-09-99 | 5.60 78 97 <0.005 - <0.0002 | <0.05 0.11 <0.002 | <0.05 - - <2 0.061
01-01-00 | 5.60 78 96 0.005 - <0.0002 | <0.05 | <0.05 | <0.002 | <0.05 - - 3 0.019
01-03-00 | 6.10 78 96 <0.005 - <0.0002 | <0.05 | <0.05 | <0.002 | <0.05 - - 3 0.047
28-06-00 | 5.80 80 96 <0.005 - <0.0002 | <0.05 | <0.05 | <0.002 | <0.05 - - <2 0.110
03-07-04 | 7.10 490 - 0.091 <0.05| <0.0002 | <0.01 - <0.002 0.26 <0.05 | <0.05 13 0.010
GBMB6 20-09-99 | 5.80 82 110 <0.005 - <0.0002 | <0.05 | <0.05 | <0.002 | <0.05 - - 2 0.045
01-01-00 | 5.80 100 120 <0.005 - <0.0002 | <0.05 | <0.05 | <0.002 | <0.05 - - 8 0.023
01-03-00 | 6.00 140 140 <0.005 - <0.0002 | <0.05 | <0.05 | <0.002 | <0.05 - - 20 0.051
28-06-00 | 6.10 150 150 <0.005 - <0.0002 | <0.05 | <0.05 | <0.002 | <0.05 - - 19 0.260
03-07-04 | 6.80 66 - 0.014 <0.05| <0.0002 | <0.01 = 0.002 <0.05 | <0.05 | <0.05 b 0.008
09-06-05 6.2 110 - <0.005 |<0.05|<0.0002| 0.02 - 0.31 <0.05 | <0.05 | <0.05 7 0.089
Guideline* 5.5-8.5| 1500 | 4000 0.5 5 0.01 1 - 0.1 - 0.15 1 1000 20
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5.5 Vegetation
Groundcover

The groundcover vegetation on the waste rock dumps and adjacent flat areas is
generally stressed and appears to be performing poorly (see photographs in Appendix
1). However, growth on the control site is also poor, which is an indication of the low
soil fertility in the area (Table 8). The poor growth and stress could also be related to
the poor rainfall experienced during the last 3 years of drought. The level of cover
including rock is high, though variable, on the Golden Butterfly dump (82 %) and the
Content dump (74%), compared with the control site (94%). Rock (18-35%) and
litter (15-18%) are major contributors to the cover on the dumps and the control site.
The high levels of cover can impact on the rate of soil erosion. Generally there is a
negative exponential relationship between cover and soil erosion, with minimal
erosion where soil cover is greater than 70%.

The vegetation on rehabilitation sites and analogue sites is growing poorly with
biomass yields of between 140 and 275 kg/ha. The ability of this biomass to extract
water is severely limited. Field studies by Hall (1978) showed that pasture yields of
2,500 kg/ha can be achieved using fertiliser in the Croydon area, providing there are
good soils. Apparently the contractor did not use fertiliser when rehabilitation works
were conducted on the site. Studies have shown that the soils in the area are deficient
in phosphorus, sulphur, potassium and zinc (Webb 1975). For the purpose of
developing a sustainable cover on the disturbed areas it is recommended that fertiliser
be applied to boost vegetation biomass and improve the turnover of nutrients in the
soil. Tt will also reduce the degree of rainfall infiltration through the dump covers.
The use of legumes such as Seca stylo will also improve the nitrogen economy within
the vegetation/soil system. Placer Dome undertook a revised seeding and fertilisation
program in January 20085, to supplement vegetation.

Shrubs and Trees

The upper storey vegetation including shrubs and trees appears not to have changed in
the past 5 years based on observations of the site by the author. Nutrient and water
deficiency will have restricted growth severely. Tree density is reasonable for the
area in the range 300-500 live stems per hectare (Table 9). However, there are a
substantial number of tree deaths particularly on the Golden Butterfly waste dump
(303 stems/ha), which indicates a longer-term decline in the tree population in the
rehabilitation areas. A similar situation applies to the control site located between the
two waste dumps. The control site has been disturbed by mining activities in the past
as is evidenced by the presence of acacia.

The dominant species on the control site is Eucalyptus miniata, which is well adapted
to the low hills of the area, and a range of Acacia species. There is also a significant
component of Calatrope (Calatropis procera) and Rubber vine (Cryptostegia
grandifolia) on the control site, but little infestation in the rehabilitation areas.
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5.6 Soil Contaminant Levels

The hardstand area was previously contaminated by seepage from the Content waste
dump, and the soil is salted with no vegetation growth. Analysis of the three
composite samples taken from the hardstand site reveals no metal contamination
(Table 10). The absence of any vegetation on the hardstand area is assumed to result
from high acidity and salt levels in the area.

Table 10. Contaminant levels in the surface soil collected from the hardstand area
immediately to the west of the Content waste dump.

Handstand sample Investigation Levels

Parameter 1 2 3 EIL* HIL*
Arsenic 4 24 45 20 200
Cadmium <1 <1 <1 3 40
Chromium 4 3 9 50 200
Copper 25 21 11 60 2000
Lead 3 > 15 300 600
Molybdenum <1 <1 1 - -
Nickel 12 2 4 60 600
Zinc 24 9 57 200 14000

*EIL and HIL refer to the Environmental Investigation Limit and the Health-based
Investigation Limit for open space etc., respectively.

6.0 Compliance

There are a lack of compliance documents for this mining site, and this report will be
used by Placer Dome Australia to review the issues associated with the mining lease
5248 and develop a EMP and EA in consultation with the regulatory authority for the
site. The intention is to manage the risks associated with the site and develop suitable
controls.

An assessment against the closure plan has been completed in Appendix 2 and details
progress against the commitments.
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APPENDIX 1
Photographs of the Vegetation Transects
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Golden Butterfly Waste Dump (Transect 1)
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Content Waste Dump (Transect 1)
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Control Site (Transect 1)
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Content Dump Top
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Content Dump Hardstand area in Jan 2005
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Commitment

Compliance Status

Comments

Identify background landholder requirements
regarding rehabilitation of ML 5248

In compliance.

Completed — detailed in the decommissioning
Plan

Prepare and implement an upgraded and enhanced
site environmental monitoring program

In compliance, but amendment required.

Environmental monitoring program will be
incorporated in an EMOS, Plan of Operations
and EA for the project

Review environmental monitoring program
annually in consultation with the DME to ensure the
continued effectiveness of the program

In compliance

Review required with Regulatory Authority

Golden Butterfly Waste Dump — clay fill covering | Compliance Completed November 1996

and rock fill surface protection of the entire waste

dump surface

Identify, remove and dispose of potentially acid Compliance Completed November 1996. Some
producing material from the Golden Butterfly maintenance fertilizer required.
hardstand area

Identify, remove and dispose of contaminated Compliance Completed November 1996. Validation
sediments in Slaughteryard Creek adjacent to the sampling required in 2005

Golden Butterfly waste dump

Revegetate waste dump surfaces, former hardstand | Compliance Completed November 1996. Maintenance
areas and other disturbed areas with native fertilizer applied in 2004/5 wet season
woodland tree species

Revegetation performance will be monitored onan | Compliance Monitored in 2000 and 2004.

annual basis

Generation of sediment will be limited by
(1) Diversion of upstream runoff and,
(i1) Sediment traps will be constructed where
necessary

Partial Compliance

Some works completed in 1993, some in 1996
and 2004. Ongoing maintenance required till
fully vegetated.
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The effectiveness of sediment control measures will
be monitored on a regular basis

Partial compliance

Will be inspected during regular water monitoring
program.

Water monitoring of creek sites will be undertaken at | Partial compliance Monitoring program now in place

the locations and on the frequencies detailed in the

Water Monitoring Schedule for ML 5248

Water quality at monitoring sites SW1, (Golden Partial compliance Water quality at SW1 was in compliance,

Butterfly catchment) & SW5 (Content/Lady Isabella
catchment) will comply with ANZECC (1992) Water
Quality Guidelines for livestock watering (cattle), or
not exceeed 115% of background whichever is

greater. Background will be measured at sites SW3
and SW4

however many cadmium concentrations at SW5
were above the relinquishment criteria during the
monitoring period.

Note that the text of the 1996 Decommissioning
Report specifies that SW1 is the nominated
compliance point but that compliance is aimed at
for SW2 and SW5.

Water quality monitoring within open pits will be

undertaken at the locations and on the frequencies
detailed in the Water Monitoring Schedule for ML
5248

Partial compliance

Monitoring program now in place

Pit water quality monitoring data will be reviewed
annually, with any deterioration analysed and
possible related impacts assessed

Partial compliance

Monitoring program now in place

Groundwater quality monitoring will be undertaken
at the locations and on the frequencies detailed in the
Water Monitoring Schedule for ML 5248

Partial compliance

Monitoring program now in place

GBMB series groundwater monitoring bores —
maintain water quality within the range of water
quality data collected for these bores over the period
1990 to 1993

Partial compliance

Monitoring program now in place

BH series groundwater monitoring bores — water
quality monitoring data will be reviewed annually

Partial compliance

Monitoring program now in place
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with any deterioration analysed and possible related
impacts assessed

Monitoring data will be collated, interpreted and
reported to the DME on an annual basis together with
an audit of compliance status against commitments

Partial compliance

Will be conducted on annual basis

An annual lease inspection will be carried out by To be completed Will be conducted on annual basis
RGC
Where practicable runoff water will be diverted away | Compliance Has been completed

from voids via diversion bunds

Safety bunding and fencing will be erected around
open pits

Partial compliance

Fences and gates require maintenance

Warning signs will be placed in strategic sites around | Compliance Completed, but maintenance required

the lease

Abandoned shafts will be identified and backfilled - To be assessed in 2005

Exploration drill holes will be located, plugged and Compliance To be assessed in 2005

covered over

The lease will be monitored for the outbreak of Non compliance To be completed in 2005

noxious weeds, any outbreaks will be controlled by

DPI recommended methods

Submit to the DME a Final Rehabilitation Report To do -
Releg
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