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EXECUTIVE SUMMARY

The Stratford Coal Mine operated by Stratford Coal Pty Ltd is located approximately
100 km north of Newcastle in NSW. The mine is an open cut operation producing
approximately 1.7 million tonnes of product coal per annum. CIM Resources Ltd
propose to use the Stratford Coal Preparation Plant (CPP) to process coal from the
Duralie Coal Mine located 20 km to the south.

It is proposed to rail Duralie Run of Mine (ROM) coal to Stratford and unload the coal at
the proposed unloading facility. The coal would then be campaign processed
(separately to Stratford ROM coal) with the rejects produced being deposited in the
Stratford rejects disposal system.

This Statement of Environmental Effects (SEE) was commissioned to identify any
potential environmental impacts of the proposed modifications to the Stratford operation
and outline mitigation methods to address these impacts.

Existing Environment

The existing environment at Stratford has been described in previous documentation for
the Stratford Environmental Impact Study (EIS). The existing coal mining operation has
altered the topography, soils, land capability, surface and groundwater regimes, visual
character and flora and fauna of the site.

Geology

Stratford lies within the eastern flank of the Gloucester Basin which is of Permian age
and contains conglomerate, sandstone, siltstone, mudstone and coal. The main
Stratford deposit is classified as medium-high volatile bituminous coal and is deposited
in a series of seams.

The Roseville deposit is a small reserve of some 500,000 tonnes of high quality coal.
Mining of the Roseville deposit will also provide a suitable area for the disposal of reject
materials from Duralie.
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Project Description

The Stratford Coal Project comprises an open-cut mine based on the Stratford Main
Deposit and Roseville Deposit with a coal preparation plant (CPP) and associated raw
and product coal handling and rail loading facilities. The Stratford operation currently
involves mining a reserve of 23.5 million tonnes (Mt) for a planned production rate of
3.4 million tonnes per annum (Mtpa) of ROM coal resulting in 1.7 Mtpa of product coal
over an 8 year mine life.

It is proposed to reduce the mining rate at Stratford by 35%, from 3.4 Mtpa of ROM coal
to 2.1 Mtpa of ROM coal to accommodate the inclusion of 1.3 Mtpa ROM coal from
Duralie. Alterations to the existing Stratford operations to enable the importation and
processing of Duralie ROM coal will entail:

) construction of additional infrastructure;

° a reduction in the Stratford mining rate;

) importation of ROM coal from Duralie; and
. disposal of Duralie rejects at Stratford.

The overall output of product coal from the Stratford CPP will remain the same
(1.7 Mtpa).

Due to coal recoveries at Stratford being lower than expected and the proposal to
process Duralie coal at Stratford, it is proposed to amend the currently approved rejects
disposal plan to cover the remainder of mine life. The proposed amended plan involves
the disposal of less reactive Stratford rejects above ground and disposal of potentially
more reactive Duralie rejects below ground in the Roseville pit and Stratford Main
Deposit final void.

Impacts and Mitigation

The proposed modifications to the Stratford operation have the following environmental
implications:

. Reduced potential noise, air quality and blast impacts due to a 35%
reduction in mining rate

. Increased rail traffic associated with the railing of ROM coal from Duralie

. Associated potential increase in rail traffic-related noise impacts

. Disposal techniques for Duralie coal rejects at Stratford need to be designed
to achieve those objectives proposed and approved for the Duralie Project
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Potential impacts on topography, landuse, visual features, flora and fauna, archaeology
and socio-economics associated with the proposed modifications to the Stratford Project
are similar to those outlined in the Stratford EIS. Mitigation measures detailed in the EIS
and implemented to date are considered adequate to cover the proposed modifications.

The abovementioned modifications will, however, result in potential impacts with respect
to site hydrology, acoustics, air quality and transport. Details of potential impacts and,
where necessary, proposed mitigation measures are outlined in Section 5 of this
document.

Rehabilitation

Rehabilitation works will be closely integrated with mine operations and will be
undertaken progressively. The primary objectives of the rehabilitation programme are
the control of erosion and sedimentation and reinstatement of pre-mining land capability.
The existing rehabilitation programme will remain substantially unaltered. However, as
the proposed modifications at Stratford include the incorporation of rejects from Duralie
ROM coal processing, the rejects disposal rehabilitation programme will be refined to
reflect modifications in the rejects disposal system.

Environmental Management and Monitoring

There is a comprehensive environmental management and monitoring programme in
operation at Stratford which will continue for the duration of the Project. It is proposed to
augment the existing water monitoring programme with additional water management
elements in the Roseville pit area.
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1 INTRODUCTION AND OBJECTIVES

The Stratford Coal Mine (hereafter referred to as Stratford) is owned by the Stratford
Joint Venture. The current Joint Venture interests are CIM Resources Ltd (CIM) 90%
and ICA Coal Pty Ltd 10%. Stratford Coal Pty Ltd (SCPL) was established as a sole
purpose operating company to manage Stratford on behalf of the Joint Venture
participants.

Stratford is located approximately 100 km north of Newcastle in New South Wales
(Figures 1-1 and 1-2). The mine area is covered by two mining leases (ML) ML 1360
and ML 1409 and a mining lease application (MLA) MLA 94 (as shown on Figure 1-3).
The mine is an open cut operation producing approximately 1.7 million tonnes per
annum of high quality coking and thermal coal over an 8 year mine life. Development
consent was granted for the mine on 19 December, 1994. Construction of the mine
commenced in January 1995 with coal production starting in June 1995.

The original development at Stratford was modified under section 102 of the
Environmental Planning and Assessment Act in July 1996. The key features of this
modification were:

. development of the Roseville reserve (approximately 500,000 tonnes);
. increased rate of mining from 1.8 Mtpa to 3.4 Mtpa of ROM coal; and
° increased rate of product coal production from 1.1 Mtpa to 1.7 Mtpa.

SCPL propose to utilise the existing Coal Preparation Plant (CPP) at Stratford to process
run-of-mine (ROM) coal from the proposed Duralie Coal Mine (hereafter referred to as
Duralie), located approximately 20 km to the south. Under CIM’s proposal Duralie ROM
coal would be railed to Stratford for campaign processing, separately from Stratford coal,
then railed to Newcastle for export. Duralie coal rejects generated during this process
would be disposed of within the Stratford site using disposal techniques designed to
achieve the same objectives as those proposed and approved for the disposal of rejects
at Duralie.

CIM commissioned Resource Strategies Pty Ltd (Resource Strategies) to prepare this
Statement of Environmental Effects (SEE) for the proposed modifications to the
Stratford operation. This SEE has been prepared in accordance with the Department of
Urban Affairs and Planning (DUAP) Best Practice Guidelines for Part5 of the
Environmental Planning and Assessment Act, 1979 (EP&A Act) to provide an
environmental assessment of the proposed modifications.
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The key objectives of this SEE are to:

. identify any potential impacts that the proposed modifications may have on
the existing environment; and

. outline mitigation measures to be employed to minimise any potential
environmental impacts.

The structure of this SEE, based on the above objectives, is as follows:

Section 1 Identifies the objectives of the report and the purpose of the
modifications.

Section 2 Provides an overview of the existing environment.

Section 3 Outlines the geology of the Project area and coal resources to be
utilised by the Project.

Section 4 Provides a description of the existing operation at Stratford and the
proposed modifications.

Section 5 Identifies potential impacts of the proposed modifications on the
existing environment and outlines proposed control measures.

Section 6 Outlines rehabilitation works to be undertaken at the site.

Section 7 Provides detail of the environmental management and monitoring
programme to be implemented.

1.1 PURPOSE OF PROPOSED MODIFICATIONS

The primary purpose of the proposed modifications at both Stratford and Duralie is to
make both operations more viable.

A review undertaken by CIM in late 1997 indicated that the Duralie Project under the
current economic climate could only be made viable by reducing both capital and
operating costs. To this end the synergistic effect of combining the existing Stratford
infrastructure with the Duralie Project was investigated. Modifications to the Duralie
Project would therefore result in reduced capital expenditure and operating costs by
utilising existing Stratford coal processing facilities. The Stratford mining operation would
be reduced in scale while still maintaining product coal targets.

DC-97-01\R003-B.DOC\02 JUL 2009\RS:x 1-5
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The modifications at Stratford to allow the processing of Duralie coal would entail:

. construction of a new train unloading hopper;
. a new ROM stockpile and conveyor;
. reduced mining rate at Stratford (35% reduction);

° Duralie ROM coal to be campaign washed and processed at the Stratford
CPP (unchanged net tonnage of export coal);

° a small extension to the product coal stockpile;
. Duralie rejects to be included in the Stratford rejects disposal system; and

. an increase of train movements to/from Stratford Coal Mine from 540 to
1,020 per annum.

1.2 LEGISLATIVE REQUIREMENTS
Environmental Assessment Approval Process

The Environmental Planning and Assessment Act, 1979 (EP&A Act) provides for
planning instruments based on the zoning of land according to its suitability for given
uses. The most common planning instrument is the local environmental plan (LEP),
which is prepared by a local council for all or part of a local government area.

The Stratford Project is located entirely within the local government area of Gloucester.
Under the Gloucester LEP, the land comprising the Stratford Project is zoned 1(a)
General Rural. Coal mining is permissible in this zone with consent.

SCPL must therefore submit a development application for the Stratford modification
works to Gloucester Council (as the consent authority).

Under Part 1 of Schedule 3 of the Environmental Planning and Assessment Regulation,
1994 (EP&A Regulation), “coal mines” and “coal works” are classified as designated
development (meaning that under Part 4 of the EP&A Act, an environmental impact
statement is required to be submitted along with a development application for these
types of development).
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It would generally be the case that the Stratford Project would fall within the category of
designated development. However, item 1 of Part 2 of Schedule 3 of the EP&A
Regulation relevantly provides:

“Development involving alterations or additions to development (whether existing
or approved) is not designated development if, in the opinion of the consent
authority, the alterations or additions do not significantly increase the
environmental impacts of the total development (that is the development together
with the additions or alterations) compared with the existing or approved
development.”

In order to determine whether the proposed modifications to the Stratford Project fall
within Part 2 of Schedule 3 of the EP&A Regulation, Resource Strategies Pty Ltd were
commissioned by CIM to carry out an assessment of the factors which must be taken
into account by the consent authority in making this decision.

The outcome of this assessment was that the proposed modifications to the Stratford
Project should not significantly increase the environmental impacts of the total

development compared with the existing development.

A copy of this assessment report prepared by Resource Strategies was provided to the
consent authority on 20 August 1998.

As a consequence, the development application for the Stratford modification works is
accompanied by this SEE (rather than an EIS).

Other Statutory Requirements

Other legislative requirements affecting the Stratford Project have been detailed in
Section 1.8 of the EIS.
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2 EXISTING ENVIRONMENT

The existing environment is described in detail in the Stratford EIS (Section 2). Various
elements of the existing environment within and surrounding the Project area have been
altered to an extent by the development of the Stratford Coal Mine. These alterations
encompass the following:

. Topography and Slopes
. Soils

. Land Capability

. Surface Water

. Groundwater

° Visual Character

. Landuse

. Flora and Fauna

Water quality, air quality and acoustics/blasting impacts are monitored at Stratford and
the surrounding area. The current monitoring results are available in the June 1998
Annual Environmental Monitoring Report (AEMR). The following discussion on surface
water and groundwater conditions has been derived from the Stratford EIS and 1998
AEMR.

21 SURFACE WATER

Stratford Coal Mine is located in the Gloucester Valley and is drained by a number of
small tributary creeks of the Avon River. The Avon itself is a tributary of the Manning
River, which discharges to the Pacific Ocean at Taree. The mine is located on gently
sloping valley floor terrain abutting a steep range of hills to the east. Avondale Creek
(the main local drainage feature) traverses the site on the western side of the main pit.
Avondale Creek is ephemeral although it has strong recessionary flow persistence
suggestive of significant groundwater baseflow.

Surface water quality monitoring data for the Avon River indicates generally good water
quality with reported conductivity and pH values in the range 92 to 690 uS/cm and 6.8 to
7.8 respectively (Stratford EIS). Monitoring in Avondale River has continued through
until present with water quality results consistent with those obtained prior to the
Stratford EIS publication.

DC-97-01\R003-B.DOC\02 JUL 2009\RS:x 2-1



ResourceStrategies

Monitoring of water quality in Avondale Creek upstream and downstream of the mine
both before commencement of mining and over the period that mining activities have
been carried out has shown that the creek is typically brackish during normal low flow
periods and freshens up during periods of pronounced runoff. Baseline data given in the
Stratford EIS indicate conductivity levels have exceeded 7,000 uS/cm (ranging down to
520) in Avondale Swamp downstream of the mine. Current results show a range of
10,290 uS/cm down to 150 uS/cm for the same sampling location.

Baseline monitoring undertaken for the Stratford EIS in Dog Trap Creek, below the mine
site, showed conductivity results up to 1,000 uS/cm. Monitoring since the completion of
the EIS has returned conductivity results in the range 110 uS/cm to 960 uS/cm.

2.2 GROUNDWATER

The following baseline hydrological considerations are relevant to life of mine rejects
planning:

. The local groundwaters are moderately to highly saline (1,500 to
9,000 uS/cm) with predominantly sodium chloride salts.

. Groundwater pH has varied from slightly acidic (pH 5.6) to slightly alkaline
(pH 8.4).

° Groundwater is used in Stratford for domestic purposes although it is
generally unsuitable for drinking purposes.

° The dominant flow direction will be from the Stratford township area toward
the mine although the rates of groundwater flows are small and mining
activities have not had a measurable affect on the groundwater levels in
bores in Stratford township to date.

. Avondale Creek is typically brackish particularly during dry periods when it
tends to reflect the groundwater baseflow. Water quality improves markedly
during runoff periods. Surface waters are used for stock water.

. Rejects water is typically less saline than the local groundwaters with the
dominant salts being sodium, chloride and sulphate.

DC-97-01\R003-B.DOC\02 JUL 2009\RS:x 2-2
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3 GEOLOGY AND COAL RESOURCES

3.1 REGIONAL GEOLOGY

The Stratford coal resources form part of the Gloucester Basin and lie within a north-
south trending synclinal structure approximately 40 km long by 13 km wide. The basin is
of Permian age and contains conglomerate, sandstone, siltstone, mudstone and coal.
The coal measures occupy the valley floor while the hills on either side are composed of
folded acid volcanics of Carboniferous age.

3.2 GEOLOGY OF THE PROJECT AREA

3.21  Stratford Main Deposit

The Project area lies within the central eastern flank of the Gloucester Basin. The main
deposit forms a syncline plunging gently to the north with coal outcropping at steep dips
on the eastern and western limbs and the southern end. Normal faulting occurs in the
main deposit but is minor (with the exception of one 50 m throw fault) and no intrusives
occur in the main deposit.

The main deposit is classified as medium-high volatile bituminous coal displaying
excellent coking properties. It is of superior grade to the majority of other coals being
shipped from Newcastle.

3.2.2 Roseville Deposit

A small reserve of Roseville seam coal, approximately 500,000 t, occurs within the
existing development area adjacent to the rejects co-disposal dam. Mining of this
deposit will provide a source of high quality, low dilution raw coal for blending with CPP
feed coal from the Stratford main deposit and will permit secure disposal of Duralie
rejects.

DC-97-01\R003-B.DOC\02 JUL 2009\RS:x 3-1
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4 PROJECT DESCRIPTION

41 DESCRIPTION OF THE EXISTING OPERATION

The Stratford Coal Project comprises an area of some 1,500 ha covered by Mining
Leases (ML) ML 1409, ML 1360 and Mining Lease Application (MLA) MLA 94. All land
within the Project area is owned freehold by the SCPL.

The Stratford Coal Project comprises an open-cut mine based on the Stratford Main
Deposit and Roseville Deposit with a coal preparation plant (CPP) and associated raw
and product coal handling and rail loading facilities. The Stratford Project currently
involves mining a reserve of 23.5 million tonnes (Mt) at a planned mining rate of
3.4 million tonnes per annum (Mtpa) of ROM coal resulting in 1.7 Mtpa of product coal
over some 8 years of operating life.

Mining equipment is organised into two fleets, one working on overburden and the other
predominantly mining coal and providing supplementary overburden mining capability on
night shift. Operations are conducted over 24 hours per day, 6 days per week.

Coal is processed in a 400 tph coal preparation plant (CPP) with coarse coal (ie. 50 mm
to 1 mm) treated using dense medium cyclones and fine coal (ie. 1 mm to 0.125 mm)
treated using spirals. The CPP operates on a three shift, 6 days per week basis. Feed
to the CPP is by front-end loader based on blending from the ROM stockpile.

All coal is transported from the mine site by rail by the Freight Rail division of SRA.
Trains load in approximately one hour and haul the coal to the Port of Newcastle and the
BHP steelworks at Newcastle.

4.2 DESCRIPTION OF THE PROPOSED MODIFICATIONS

This section describes the proposed modifications to the Stratford Coal Project. In
essence the modifications entail little change to the layout and total area of disturbance.
Table 4-1 provides a summary of the current Project and proposed modifications. The
key modifications to the existing Stratford operation are:

. construction of additional infrastructure;
. a reduction in the Stratford mining rate;
. importation of ROM coal from Duralie;
. disposal of Duralie rejects at Stratford.
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Table 4-1
Stratford Coal Project

Comparison of Current and Proposed Modified Project

PROJECT CURRENT PROJECT PROPOSED MODIFIED PROJECT
FEATURE
Resource e  Total coal resource of 32.5Mt. e  As per current project with an additional 8.9Mt of
. reserve from Duralie Coal Mine to be processed
*  Coal mined (reserve) 23.5Mt. through Stratford Coal Preparation Plant (CPP).
Production e Mining of up to 3.4Mtpa of ROM | e  Greater than 35% reduction in current mining rate

Total Area of
Disturbance

Workforce
Operating Hours

Mine Life

Water Management

Waste Management

Infrastructure

coal.

. ROM coal processed through
CPP to produce up to 1.7Mtpa of
product coal.

Disturbed areas within the project area
are in the form of pit/dump areas,
rejects disposal area, dams and water
diversions, access roads, rail loop and
Coal Preparation Plant (CPP).

Operational workforce of 150 people.

Mine and CPP operated 24 hours per
day, 6 days per week.

8 year operation stage.

Extensive clean water diversion and
dirty water collection system.

. Total overburden
67Mbcm

e  8.6Mt of CPP rejects disposed of
in waste emplacements and/or
within deep sections of the pit,
using the co-disposal technique.

ROM  coal processed through
dedicated CPP and stored in product
coal stockpile prior to being railed off-
site for export.

quantity of

of Stratford ROM coal to 2.1Mtpa to
accommodate inclusion of Duralie ROM coal into
the Stratford processing system.

. 1.3Mtpa of ROM coal to be imported from the
Duralie Coal Mine.

. ROM coal processed through CPP to produce up
to 1.7Mtpa of product coal, as per current project.

Similar layout to that of the current project, with the
following additions:

e  Train unloading hopper and associated conveyor.

. 10,000-15,000 tonnes ROM coal stockpile and
30,000 tonnes product coal stockpile.

. Reclaim hopper and associated conveyor.

Operational workforce of approximately 110 people.
As per current project.

. 11 year operation stage.

. Duralie Coal to contribute ROM coal to Stratford
process for 8 years.

Water management systems essentially the same but
will include measures to achieve the objectives set out
in the Duralie EIS for containment of Duralie Coal
rejects.

As per current project with additional rejects generated
from processing of Duralie ROM coal to be contained
as above.

Project infrastructure as per current project with the
following additions:

e  Train unloading hopper and associated conveyor.
. 10,000 to 15,000 tonnes ROM coal stockpile.

e  Reclaim hopper and associated conveyor.

. Extension of product stockpile.

e Construction of an acoustic/visual barrier.

Coal Transportation

Mine Fleet

Product coal transported to the Port of
Newcastle on 3,150t capacity trains,
with up to 540 train movements per
annum. Up to 4 trains may travel from
the site in any 24 hour period.

Approximately 30 ltems

. Duralie ROM coal to be transported to Stratford
Coal Mine on 1,600t capacity trains, with up to
750 trains per annum. Up to 3 trains may travel
to site from Duralie in any 24 hour period.

. Duralie ROM coal to be campaign processed at
Stratford in place of Stratford ROM coal. Product
coal then exported from site to Newcastle with up
to 540 train movements per annum, as per
current project.

Mine fleet reduced by approximately 35%.

Source: CIM Resources
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Importation of ROM Coal from Duralie and Product Stockpile Extension

A 1,500 t/hr rail unloading facility would be established on the existing balloon loop and a
small extension to the product coal stockpile would be constructed as shown in
Figure 4-1 and summarised in Table 4-2 below.

Table 4-2
Proposed 1,500 t/hr Rail Unloading Facility
and Product Coal Stockpile Extension

Item Description
Rail Unloading Bin Enclosed 1,600 t, bottom dump hopper
ROM Conveyor 1 200 m ROM coal conveyor
Conical Stockpile 15,000 t capacity, 22 m high
Radial Stockpile 12,000 t capacity, 9 m high
CAT D10 Dozer Dozer tracking, feeding dump hopper
ROM Conveyor 2 180 m ROM coal conveyor
Product Conveyor 1 and Drive 36 m Product Conveyor 1 extension

Reduction in Mining Rate

Duralie ROM coal will be used to replace Stratford ROM coal as feed to the CPP. As a
result the current mining rate of Stratford ROM coal will reduce.

Rejects Disposal

Gilbert & Sutherland (1998) have undertaken a detailed assessment of the proposal to
dispose of Duralie rejects at Stratford. A summary of their assessment is provided
below with the full report appearing as Appendix A of this report.

The proposed rejects disposal strategy involves the disposal of less reactive Stratford
rejects in existing above ground disposal areas and the final permanent disposal of
Duralie rejects below the water table in the Roseville pit and Stratford final void.
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The disposal of Duralie rejects at Stratford is proposed as follows:

. Bath rejects would be deposited (dry) in the Stratford pit and, if necessary,
treated with lime.

o Washery rejects would be deposited:

- initially into a temporary above ground storage cell (with subsequent
removal to the Roseville pit when mining of Roseville is complete);

- subsequently into the mined out Roseville pit; and

- finally into the Stratford final void (once mining operations cease in the
Stratford pit).

Duralie washery rejects would be deposited sub-aqueously in all three locations to
minimise oxidisation.
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5 IMPACT OF THE PROJECT ON THE ENVIRONMENT AND
PROPOSED CONTROL MEASURES

The key environmental implications identified with respect to the proposed modifications
to the Stratford operation are as follows:

. Reduced potential noise, air quality and blast impacts due to a 35%
reduction in mining rate

. Increased rail traffic associated with the railing of ROM coal from Duralie
. Associated potential increase in rail traffic-related noise impacts

. Disposal techniques for Duralie coal rejects at Stratford need to be designed
to achieve those objectives proposed and approved for the Duralie Project

Potential impacts on topography, landuse, visual features, flora and fauna, archaeology
and socio-economics associated with the proposed modifications to the Stratford Project
are similar to those outlined in the Stratford EIS. Mitigation measures detailed in the EIS
and implemented to date are considered adequate to cover the proposed modifications.

The abovementioned modifications will, however, result in potential impacts with respect
to site hydrology, acoustics, air quality and transport. Details of these potential impacts
and, where necessary, proposed mitigation measures are outlined below.

5.1 HYDROLOGY

Gilbert and Sutherland Pty Ltd (G&S) were commissioned to assess the implications of
Duralie rejects disposal at Stratford (Appendix A). Appendix A presents a plan for the
secure disposal of Duralie coal rejects at the Stratford site consistent with the objectives
of the rejects disposal strategy approved for the Duralie Project. All Duralie rejects are
proposed to be permanently stored below the water table such that oxidation should be
effectively prevented and risks to surface and groundwater resources should not be an
issue of concern.

The G&S study also found that mixing of reject waters with groundwaters surrounding
the Roseville pit will occur in a limited localised area around the pit. The regional
groundwater flow will however be toward the pit and this trend will not be affected by
mining or backfilling operations. Furthermore, the quality of waters in the groundwater
system surrounding the Roseville pit is such that any seepage of reject waters would
not, in any case, compromise current beneficial usage.
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Furthermore, no additional or new areas are required for disposal of rejects from Duralie.
Rehabilitation of Duralie rejects disposal areas is therefore consistent with the current
plan for rejects disposal at Stratford.

5.2 ACOUSTICS

To assess the potential increase in rail traffic-related noise impacts Richard Heggie
Associates were commissioned to undertake the study - Stratford Coal Mine Train
Unloading Operations — Preliminary Noise Impact Assessment, 1998 (Appendix B). This
study assesses current Stratford operating noise emissions and compares this with
those predicted for the modified project. The study focuses on the areas of rail
unloading, overall mine operation and rail transportation.

Potential Impacts

Existing rail loading and proposed rail unloading operations cannot occur
simultaneously, therefore it is not necessary to consider cumulative noise impacts.
However, train operation (ie. rail loading or rail unloading) will occur at twice the current
frequency with up to eight train movements per day.

The total overall sound power level of the existing rail loading facility is 121 dBA,
similarly the total overall sound power level of the proposed rail unloading facility is
121 dBA.

It is reasonable to assume that noise emissions from the proposed rail unloading facility
(radial stockpile) would be equivalent or only marginally less than the existing rail loading
facility as the dozer would operate (as required) on the radial stockpile (maximum 9 m)
which is well below the elevation of the product stockpile (maximum 20 m).

Existing train loading noise emissions (ie. train loading, wagon and locomotive noise) at
BG4 Bagnall and BG4A Bramley (refer Appendix B) are clearly discernible from other
mine generated noise emissions, where the maximum recorded La1g(1s minute) NOISE level is
45 dBA.

In view of the proposed doubling in train operations (ie. train loading or train unloading)
then noise emissions in order of 40 dBA to 45 dBA are likely to occur at approximately
twice the current frequency at BG4 Bagnall and BG4A Bramley (refer Appendix B).

The total overall sound power level of the existing mining operation (including rail
loading) is 136 dBA.
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Mitigation Measures

It is concluded that overall magnitude mine noise emission levels will remain unchanged
as a result of the proposed operating variations.

It is concluded that the average traffic and peak traffic Laeq4 noury NOISE €Missions arising
from the predicted total train movements (ie. existing and proposed Duralie movements)
comply with the EPA’s recommended 60 dBA Lacq4 noury NOISE criterion at a distance of
25 m. In addition, the predicted maximum (Lamax) NOise emission from the proposed
Duralie train movements complies with the EPA’s 85 dBA criterion.

Furthermore, noise emissions from the additional train movements would increase
existing train noise levels in the vicinity of the railway only marginally (1 dBA) producing
a negligible impact on existing receivers.

The acoustic/visual barrier will also provide appreciable noise attenuation to the ROM
coal conveyors and the reclaim hopper and to a lesser extent, the radial stockpile dozer.

5.3 AIR QUALITY

Potential air quality impacts associated with proposed Project modifications are as
follows:

. Reduced ROM coal production at Stratford (approximately 35%) should
result in decreased dust emissions from mining operations including blasting.

. The Duralie ROM coal stockpile and proposed extension to the product coal
stockpile present a potential additional source of dust. Both stockpiles will,
however, be captured by expansion of current dust suppression and other
existing mitigation measures. As a result, no significant increase in dust
emissions from these stockpile areas is expected.

5.4 TRANSPORT

The decreased production of ROM coal at Stratford will result in a slight reduction in
workforce (150 to 110), marginally reducing workforce movements to and from the mine.
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6 REHABILITATION

Rehabilitation works will be closely integrated with mine production and will be
undertaken progressively as mining proceeds. Disturbed land will be returned to a
stable condition and to a land capability at least equal to that which existed prior to
mining. Revegetation will result in the establishment of legumes and endemic grasses
with extensive tree covered areas. The rehabilitation programme is described in detail in
Section 4.10 of the Stratford EIS. Rehabilitation performance to date is documented in
the 1998 AEMR.

The primary objectives of the rehabilitation programme are the minimisation of erosion
and reinstatement of pre-mining land capability. The secondary objectives of
rehabilitation are:

. the generation of a final rehabilitated landform which is consistent with
general landforms in the area and which will blend in with the hills to the
east;

. to provide a landform which is suitable for the primary final land uses of
grazing, forestry and faunal habitat enhancement;

. to plan mining and overburden handling operations to minimise rehandling,
reshaping and contouring;

. to minimise the amount of disturbed land awaiting rehabilitation; and

. to provide for the safe and environmentally acceptable disposal of CPP
rejects.

As the proposed modifications at Stratford will include the incorporation of rejects from
Duralie coal processing, the rejects disposal regime will be refined to reflect this.
However, rehabilitation proposals (as discussed in Appendix A) remain consistent with
those objectives outlined above.
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7 ENVIRONMENTAL MANAGEMENT AND MONITORING
PROGRAMME

A comprehensive environmental management and monitoring programme is in operation
at Stratford and will continue for the duration of the Project. This programme was
commenced in 1993/1994 with respect to air quality, surface water and groundwater
resources and was developed in consultation with relevant authorities during the Project
construction phase.

The monitoring and management programmes for the project are detailed in
Section 4.11 of the Stratford EIS and the Annual Environmental Management Report
(AEMR) (June 1998). The elements of the monitoring and management system are
listed below.

Meteorological Monitoring

) Rainfall;

° Evaporation;

° Wind speed and direction;
. Temperature.

Air

Dust monitoring, both static and high volume;
Dust control procedures.

Vibration and Airblast

. Control procedures;
. Monitoring airblast overpressure;
. Monitoring ground vibration.

Coal Washery Rejects/Reject Management

. Handling and disposal procedures;

. Characterisation of residues;

. Disposal area rehabilitation monitoring;

. Monitoring and maintenance of disposal facilities.
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Other Waste Management and Recycling

. Sewerage treatment and disposal;

. Fuel containment;

. Oil and grease containment and disposal;
° Rubbish disposal.

Hazardous and Explosives Material Management

71 WATER MANAGEMENT

The prioritised system of water usage has been outlined in Section 4.9 and Appendix 3
of the Stratford EIS. Details of the surface water and groundwater monitoring
programme are set out in Appendix 3 of the EIS.

The principles of the water management system are:

° to divert clean water around disturbed areas;

. to capture and store water falling on disturbed areas in the dirty water
system;

° to have nil discharge of mine water;
. to utilise dirty water first; and

. to discharge off site no sediment laden water having a suspended solids
concentration in excess of 50 mg/L.

The water monitoring system is designed to provide feedback on the effectiveness of the
surface water and groundwater management and the sediment control systems on site.
These systems are designed to assist in the management of:

) clean water;

° dirty water;

. overburden dump water runoff;
. haul road runoff;

° groundwater; and

. sediment and erosion control.

Water management requirements proposed for the Duralie rejects disposal are outlined
in Appendix A along with a discussion on existing system performance.
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Following subaqueous deposition of Duralie washery rejects, return water from the
Roseville pit or the Stratford final void will be pumped to the return dam for use in the
CPP. Management of Duralie Coal rejects will include maintenance of a water cover
over the reject material. A low point would be formed by moving the rejects discharge
point to allow for the formation of a comparatively deep pond within the pit for utilisation
as a decant pond. A pump on a floating pontoon would be located within the pond, and
return water and runoff transferred to the return dam. Pumping capacity would be
required to be (as a minimum) equivalent to the plant demand (7.30 ML/day or 85 L/s) so
as to ensure maintenance of reliability of supply and maximise recovery. The pumping
system would also be required to be reversible for potential transfer of water to Roseville
pit or the Stratford final void during extended dry periods, so as to maintain the required
minimum cover of water over the reject material. Further details may be found in
Appendix A.

7.2 NOISE

The Stratford mine has an existing noise emissions monitoring and management system
comprising noise monitoring at a series of locations, noise control measures and a Noise
Management Plan. A brief description of these components is given below.

Noise Monitoring

SCPL is required to undertake quarterly noise monitoring surveys in accordance with
development consent conditions. This monitoring entails measuring the LA1q 15 minute
noise level over a minimum 72 hour period, at locations specified by the EPA. Locations
specified by the EPA may change over time due to changes in land tenure or Project
modifications. The present monitoring locations and the results of the monitoring
programme as compared to the permitted noise levels can be found in the AEMR.

Noise Management Plan

The Noise Management Plan enables the development of noise control measures to be
proposed and implemented where exceedance of approved levels has occurred, or
complaints have been received.

Noise Control Measures

Noise control measures have been undertaken to alleviate problems identified through
noise monitoring in accordance with the Noise Management Plan. These actions have
in the past included such things as reducing alarm volumes on site, alterations to
dumping and truck movements, construction of sound barriers and alterations to train
loading schedules etc.
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Due to the potential impact of the proposed Project modifications at Stratford, a
preliminary noise impact assessment was commissioned to assess the current noise
levels and the likely potential impacts of the modifications on noise. The results of this
assessment can be found in Appendix B and in the impacts section of this document
(Section 5). This assessment will be utilised to further refine noise monitoring
procedures and will be incorporated into a revision of the Noise Management Plan.

DC-97-01\R003-B.DOC\02 JUL 2009\RS:x 7-4



ResourceStrategies

8 REFERENCES

Gilbert & Sutherland Pty Ltd (1998) Stratford Coal Project — Amended Rejects Disposal
Plan (Incorporating Duralie Rejects). Prepared for Stratford Coal Pty Ltd.

Resource Strategies Pty Ltd (1998) Proposed Modifications to Duralie Coal Mine — An
Assessment of Environmental Implications. Prepared for Duralie Coal Pty Ltd.

Richard Heggie Associates Pty Ltd (1998) Stratford Coal Mine Train Unloading
Operations — Preliminary Noise Impact Assessment. Prepared for Stratford
Coal Pty Ltd.

Stratford Coal Pty Ltd (1994) Stratford Coal Project Environmental Impact Statement.
Prepared by AGC Woodward-Clyde Pty Ltd.

Stratford Coal Pty Ltd (1998) Annual Environmental Management Report. Stratford Coal
Pty Ltd.

DC-97-01\R003-B.DOC\02 JUL 2009\RS:x 8-1



ResourceStrategies
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1.0 INTRODUCTION

Stratford Coal Pty Ltd (SCPL) propose to apply to the NSW Department of Mineral Resources
(DMR) for approval of an amended rejects disposal plan to cover the processing of coal from
the Duralie mine at the Stratford washery. The initial rejects disposal plan for Stratford was
outlined in the Environmental Impact Statement (EIS) and involved disposal to the purpose
built western rejects emplacement area, followed by disposal to the Roseville and Bowen's
Road Pits (after cessation of mining in these satellite deposits), and finally disposal to a
purpose created cell within the main out of pit mine waste dump.

Experience with processing Stratford coal has shown that coal recovery is lower than was
originally predicted, resulting in a higher rate of reject production. The rate of coal processing
has also increased from 1.4 to 1.8 million tonnes per year. The combined effect of the lower
coal recoveries and higher coal mining rate meant that the approved rejects disposal plan was
inadequate and that an amended plan covering the remainder of the mine life was required.

Further amendments are now also required to cover processing (washing) of coal from Duralie
at Stratford. The proposal to wash Duralie coal at Stratford involves transporting run-of-mine
coal from Duralie to Stratford by rail for washing. The coal from Duralie would be washed
separately (in campaigns) to produce separate product coal and reject streams. The product
coal would be freighted out by rail for export through the Port of Newcastle and the rejects
would be disposed of on the Stratford mine lease area.

Processing of coal from the Stratford Mine would be completed in late 2004 while Duralie coal
would be processed at Stratford for a further 2 years (ie until 2006).

This amended reject plan covers the handling and disposal of the projected reject production
from both Stratford and Duralie coals over the remaining life of the project (2006). It draws on
the results of earlier investigations and studies undertaken for both the Duralie and Stratford
projects.
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2.0 REJECTS DISPOSAL OBJECTIVES

The requirements and objectives for rejects disposal at the Stratford site are:

1.

Capacity to store the projected quantity of rejects to be produced over the remaining
life of the project.

The estimated reject disposal requirements are:

Stratford Coal

2.9 million tonnes of Bath Rejects

5.2 million tonnes of Washery Rejects
Duralie Coal

1.0 million tonnes of Bath Rejects

3.6 million tonnes of Washery Rejects

Development of reject emplacement landforms, which are safe, stable and which are
consistent with the post mining land use objectives.

Generalised final land use objectives for reject disposal landforms comprise light
grazing on the flatter plateau areas with other areas developed as tree lots for wildlife
corridors and refuges. (Refer Stratford EIS, Woodward—Clyde, 1994)

Control over water movement to and from reject disposal areas such that there is a low
risk of surface and groundwater contamination either during the active mine life or post
rehabilitation and lease relinquishment.

Low development, operational and closure (rehabilitation) costs.

This objective can be achieved by minimising further disturbance optimising the use of
existing rejects disposal areas and by backfilling mine voids.

Compatibility with possible future mine development opportunities at Stratford

This objective can be met by providing flexibility to either expand or contract reject
storage requirements within the confines of the planned disposal areas.

Compliance with the regulatory guidelines/requirements.
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3.0 REJECTS CHARACTERISTICS

3.1 Physical Characteristics

There are two waste streams produced from the Stratford washery.

Q Bath rejects that are scalped off the washery feed and removed from the washery by truck.
These comprise coarse oversized rock fragments.

Q Washery rejects comprise 30% slimes and 70% intermediate sized coarse waste materials

that have been washed from the product coal.

pumped as slurry to the disposal storage.

The washery rejects are combined and

Physical properties of these waste materials (as generated from washing of run-of-mine coal
from the main Stratford pit) have been measured in recent laboratory testing and are
summarised in Table 1 below. Details of the testing and results are given in Appendix B.

Table 1
Physical Testing of Stratford Rejects

Material Type

Physical Property

Measured Value

Comment

Washery Reject Settled Dry Density 1.24 (t/m? Average of 3 insitu
tests
) Moisture Content 11.8 (%) Average of 3 tests
(Beach Deposit)
Specific Gravity 1.67 Average of 3 tests
Particle Size 10% less than 0.3mm Approximate average
50% less than 6mm of 3 tests
90% less than 30mm
Saturated  Hydraulic | 6 x 10° m/s Single constant head
Conductivity test under negligible
vertical stress
Washery Reject Moisture Content 71.6 (%) Single test
Specific Gravity 2.06
(Slimes Fraction) Particle Size 100% passing 0.425mm Single test
96% passing 0.075mm
Saturated  Hydraulic | 2.5X10° (m/s) Single Rowe cell test
Conductivity under 10kPa vertical

stress

It is expected that an additional 2.9 million tonnes of bath and 5.2 million tonnes of washery
rejects will be produced from processing of the remaining reserves of Stratford coal.

Mining and processing of Duralie coal would involve an additional 4.6 million tonnes of rejects
comprising some 25% bath reject and 75% washery reject.
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The physical characteristics of the Duralie rejects are expected to be similar to the Stratford
reject streams. The storage requirements of these waste streams are summarised in Table 2.

Table 2
Rejects Production and Disposal Requirements

Stratford
Waste Stream Anticipated Production Storage Volume
- Requirements
(million tonnes)
(ML)
Bath Rejects 2.9 1,700
Washery Rejects (Total) 5.2 4,800
Slimes Fraction 1.6
Coarse Fraction 3.6
Duralie
Waste Stream Anticipated Production Storage Volume
- Requirements
(million tonnes)
(ML)
Bath Rejects 1 600
Washery Rejects (Total) 3.6 3300

3.2 Chemical Characteristics of Process/Reject Waters.

The chemistry of rejects water is dominated by the chemistry of the source of process water.
Process water is a combination of the water recovered from pit dewatering, make-up from local
bores, and water recovered from the rejects disposal area. Results of monitoring by SCPL
indicate that slurry water is moderately saline, with TDS levels ranging between 3,000 and
4,000 mg/L. The major constituents comprise chloride and sulphate salts. The water is also
typically near neutral to slightly alkaline due to the use of lime as a reagent in the washery to
control acid generation in the product coal.

Based on the results of testing of Duralie waste (reject) materials, water recovered from the
Duralie reject areas may have higher sulphate concentrations than waters recovered from
Stratford reject disposal areas. It is possible therefore that processing of Duralie coal at
Stratford will lead to increased sulphate salinity in the process water dam. The increases are
however likely to be small if the rejects are maintained in a fully saturated condition as is
proposed under this plan.
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3.3 Geochemical Characteristics

3.3.1 Stratford Rejects

The geochemical characteristics of the Stratford rejects have been investigated by
Environmental Geochemistry International (EGi). EGI's conclusions relevant to the
management of Stratford rejects are:

O Both the bath and washery rejects contain significant reactive sulphides and acid
neutralising carbonates. These materials will be reactive when exposed to surficial
oxidation processes.

Q Both bath reject and the slimes fraction of the washery reject are likely to contain sufficient
available carbonates to neutralise acid generated through sulphide oxidation and therefore
these materials are not likely to develop acid conditions.

O Due to the higher reactive sulphide content and lack of available carbonates in the
washery beach deposits, it is likely that acid conditions will develop in these materials
when left exposed. Reaction kinetics indicates that acid conditions are likely to develop in
3 to 6 months following exposure.

a There were no elements present in the rejects in sufficiently high concentrations to warrant
further geochemical investigation.

Copies of EGi’s Interim Reports and Stage 2 Report are included as Appendix A

3.3.2 Duralie Rejects

The geochemical characteristics of rejects from Duralie Coal were also assessed by EGI.
Results of these investigations are summarised in the Duralie project EIS (Refer Woodward-
Clyde, September 1996). The key conclusions are:

Q The rejects will have relatively high total sulphur content and low to negligible acid
neutralising capacity. As a consequence EGI have classified these materials as potentially
acid forming with high capacity to generate acid.

a Column test results indicate that if left untreated and exposed to air and moisture, Duralie
rejects will generate acid and high sulphate sulphur concentrations in leachate and runoff
water.

Q This is also likely to occur relatively soon after exposure.

Q Testing with different lime dosing rates indicated that effective pH and sulphate control
could be achieved with dosing rates in the range 5 to 10kg/tonne range.

O Sulphate generation rates were found to be highly sensitive to pH (increasing as pH values
fell). At pH values above about 4, sulphate generation is controlled by solubility.

a If left untreated and exposed to air the rejects produced from washing of the Duralie coal
are likely to be significantly more reactive than Stratford rejects.

3.4 Rejects Placement and Handling Requirements

3.4.1 Stratford Rejects

Results from geochemical testwork undertaken by EGi have indicated that acid conditions are
likely to develop within the washery reject beach material within 3 to 6 months of exposure to
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atmospheric conditions. Site experience to date has been that no significant acid generation
from the exposed beach material has occurred.

Liming of water within the plant is undertaken as part of the process, and this would have
positive effects on sulphate and/or acid generation within the washery rejects. The addition of
lime within the process is likely to have positive effects on leachate quality of a similar nature to
those indicated for the limestone treated beach rejects within the EGi testwork (ie: reduced
sulphate release and pH control over a period dependent upon the rate of treatment). For
rejects placed with some form of lime treatment (either by direct treatment of rejects as
undertaken within the testwork, or liming of process water), acid conditions would be expected
to develop after a longer lag period than for rejects placed without the addition of lime.

In addition to liming, rejects placed in active cells of the western reject disposal area are being
continually covered by fresh reject discharge, limiting the exposure of the rejects. The rejects
area is maintained in a generally saturated state due to continuous return of process water,
further limiting the exposure of placed rejects to atmospheric conditions.

In light of the potential for acid generation identified in the EGi report, it is proposed that
completed cells of the rejects area be covered progressively and that close monitoring be
undertaken of reject area runoff and seepage be undertaken.

3.4.2 Duralie Rejects

There is a significantly higher acid generation potential associated with Duralie rejects than for
rejects produced from Stratford coal. This will require different handling and separate disposal.

General recommendations for management of Duralie Coal rejects as determined from the
results of geochemical characterisation testwork are:

= All potentially acid forming materials placed in-pit should be located at an RL that is below
the projected post-mining groundwater table. PAF material located below the permanent
water table will exclude oxygen from the contained sulphides and is the most secure long-
term control strategy.

= Crushed limestone may need to be mixed with bath rejects prior to disposal. Trials will
need to be conducted at commencement of operations to determine what lime addition
rates (if any) are required to control acid generation in the short term (prior to permanent
emersion below water). Testwork on ‘total’ reject samples has shown that liming rates of 5
to 20kg CaCOs/t may be required.
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In general, the key features of reject handling and disposal adopted in the Duralie project EIS
were addition of crushed limestone (1mm size) at 10 to 20 kg/tonne to provide short term
control over acid and sulphate generation (for up to 24 weeks) and permanent isolation from
atmospheric oxygen for long term control of acid generation potential.

The method proposed for disposal of Duralie reject in this plan involves sub-aqueous disposal
in the Roseville and main Stratford open cut. This would negate the need for special lime
treatment as it provides for immediate and permanent isolation from atmospheric oxygen.

The bath reject would be placed (semi-dry) in the lower levels of the main Stratford pit until
completion of mining. Post mining, bath rejects from Duralie coal would then be placed sub
aqueously in the main Stratford void. During the dry disposal phase lime dosing if required,
would be carried out at rates determined by trials (as discussed above).
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4.0 SITE HYDROLOGICAL CHARACTERISTICS

Stratford Coal Mine is located in the Gloucester Valley and is drained by a number of small
tributary creeks of the Avon River. The Avon itself is a tributary of the Manning River, which
discharges to the Pacific Ocean at Taree. The mine is located on gently sloping valley floor
terrain abutting a steep range of hills to the east. Avondale Creek (the main local drainage
feature) traverses the site on the western side of the main pit. Avondale Creek is ephemeral
although it has strong recessionary flow persistence suggestive of significant groundwater
baseflow.

Surface water quality monitoring data for the Avon River indicates generally good water quality
with reported conductivity and pH values in the range 92 to 690 uS/cm and 6.8 to 7.8
respectively (Stratford EIS). Monitoring in the Avon River has continued through until present
with water quality results consistent with those obtained prior to the Stratford EIS publication.

Monitoring of water quality in Avondale Creek upstream and downstream of the mine both
before commencement of mining and over the period that mining activities have been carried
out has shown that the creek is typically brackish during normal low flow periods and freshens
up during periods of pronounced run off. Baseline data given in the Stratford EIS indicate
conductivity levels have exceeded 7,000 uS/cm (ranging down to 520) in Avondale Swamp
downstream of the mine. Current results show a range of 10,290 uS/cm down to 150 uS/cm for
the same sampling location.

Baseline monitoring undertaken for the Stratford EIS in Dog Trap Creek, below the mine site,
showed conductivity results up to 1000 uS/cm. Monitoring since the completion of the EIS has
returned conductivity results in the range 110 uyS/cm to 960 uS/cm.

The mine area is underlain by Quaternary colluvium, which is in turn underlain by the Avon
Coal Measures (Stratford EIS). Borehole water level data indicate that the original
groundwater flow was from the southwest to the northwest. Groundwater intersects the
surface in the northern and western areas of the basin. The coal seams form the major aquifer
with relatively smaller flows being evident in the overburden. The overburden was found to
have generally low permeability although some higher permeability zones associated with
fracturing were found. The requirements for mine dewatering have been significantly less than
original predictions. The drawdowns induced in bores around the mine have also been small
indicating that there is relatively little water movement in the local groundwater system.

Groundwaters were found to be moderately saline (with conductivities ranging from 1,500 to
9,000 puS/cm). The dominant ions were sodium and chloride. Groundwater is used in the
Stratford Township for garden irrigation and domestic washing. Salinity levels in bores in the
Stratford Township have varied from 420 to 8,300 uS/cm. pH values have varied from 5.8 to
7.5. The chloride content of the groundwater ranged from 16 to 3,246mg/L

The conductivity in individual bores has not changed markedly over the monitoring period and

the large variability between bores is thought to reflect different groundwater sources. The
higher conductivity bores are generally
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those that tap the deeper more saline groundwater associated with the coal measures, while
the fresher water appears to be associated with localised shallow groundwater zones. The
salinity of the groundwater ranges from medium, (where care should be taken when growing
salt sensitive crops) to very high (where water is not suitable for irrigation under ordinary
conditions). In general the salinity of the existing groundwater is higher than that present in the
reject water.

In summary, the following baseline hydrological considerations are relevant to life of mine
rejects planning:

1.

The local groundwaters are moderately to highly saline (1,500 to 9,000uS/cm) with
predominantly sodium chloride salts.

Groundwater pH has varied from slightly acidic (pH 5.6) to slightly alkaline (pH
8.4).

Groundwater is used in Stratford for domestic purposes although it is generally
unsuitable for drinking purposes.

The dominant flow direction will be from the Stratford Township area toward the
mine although the rates of groundwater flows are small and mining activities have
not had a measurable affect on the groundwater levels in bores in Stratford
Township to date.

Avondale Creek is typically brackish particularly during dry periods when it tends to
reflect the groundwater baseflow. Water quality improves markedly during runoff
periods. Surface waters are used for stock water.

Rejects water is typically less saline than the local groundwaters with the dominant
salts being sodium, chloride and sulphate.
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5.0 REJECTS DISPOSAL PLAN

5.1 Strategy

The proposed rejects disposal strategy involves disposal of the less reactive Stratford washery
rejects within above ground rejects disposal areas. Disposal of the more reactive Duralie
washery rejects would comprise final placement within mined out pit areas (Roseville and Main
Pits) to levels beneath the expected long-term water table. Bath rejects from the Stratford
Project would be backloaded into the main pit, with bath rejects from Duralie Coal placed dry in
the lower levels of the main pit and, if necessary, treated with lime in accordance with the
approved Duralie rejects disposal plan. Both these materials would be placed below the final
water level in the main Stratford pit.

The potential rejects disposal areas suitable for rejects disposal at Stratford comprise:

1. Western rejects co-disposal area.

This would incorporate expansion of the original disposal limits northward toward the
southern Roseville pit limits. The expanded disposal area would be limited in area and
height to blend in with the surrounding topography and the long term surface drainage
requirements (Refer Figure 1). This area would have sufficient capacity to store some
3,500ML of rejects.

2. Eastern overburden area.

This option would involve utilising the void left in the main overburden emplacement area
south of the main pit. This area would have capacity for disposal of some 8,500 ML of
rejects. (Refer Figure 1).

Migration of water from the rejects back through the overburden dump would need to be
controlled and it is proposed that a low permeability (compacted) earthfill
embankment/membrane be constructed around the base of the disposal area as part of
the storage preparation works. As the reject beach is built up, a larger proportion of the
liberated water would report to the toe of the beach. The resulting decant pond would then
progressively retreat up the slope in front of the advancing beach.

Seepage through the overburden would be expected to appear as toe seepage along the
downslope side of the dump. This water would be intercepted in a toe drain below the
western perimeter of the dump for return to the process water storage. Post mining the toe
drain would be connected to the final void.

3. Final Void.

As part of the approved mine plan, overburden and coarse (dry) rejects are to be placed in
the completed section of the main pit. Backfilling operations have been ongoing for some
time and a general strategy of placing any potentially acid forming material in the lower
levels of the void has been implemented. The capacity for storage of waste materials in the
void is large and it is expected that the majority of all remaining overburden and coarse
reject will be backfilled into the pit.

At the end of the mining phase there will be a residual void, which will be left to fill with
water. The overburden and other materials in the void will saturate to the final water level
in the void as a result of the direct hydraulic connection between the loose fill and the
rising water level in the void. Any wastes placed below the final water level would therefore
be permanently saturated and isolated from atmospheric oxygen.

Following the mining phase the void could be used for sub-aqueous disposal of washery

rejects from Duralie. The capacity of the pit for both coarse (dry) and fine (wet) rejects
would be much larger than the quantities of rejects likely to be produced.
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4. Roseville Pit.

Mining of coal in the Roseville pit started in early 1997 and is expected to be completed by
the end of 1998. The mined out pit has been identified as being suitable for rejects
disposal. It will have capacity for disposal of some 2250 ML of rejects below the final water
table level.

5. New Purpose Built Disposal Facility

The availability of suitable sites for a rejects disposal facility (outside those already
identified) is limited by the topographical and drainage constraints of the site to areas
immediately south on the main overburden dump (on the western side of Avondale Creek)
and areas adjacent to the rail loop on the eastern side of the creek. Development of a new
facility in either area would offer no economic or environmental advantages to other
options considered and would involve increased environmental risk, greater land
disturbance and construction and rehabilitation costs. This option has not been considered
as necessary for rejects disposal at Stratford as currently conceived.

There will however be a need to construct a small, temporary out-of-pit storage for
containment of Duralie washery rejects until the Roseville pit becomes available for
permanent reject disposal. Once the Roseville pit is available the rejects stored in the
temporary storage area would be transferred (by slurry pump) to the Roseville pit for
permanent disposal below water level. The storage would comprise a lined ‘Turkey’s nest’
dam adjacent to the Roseville pit (refer Figure 1). It would be sized to store the first 6
months of washery reject production from Duralie coal plus a freeboard for storm water.
The spillway from the storage would convey any overflow to Roseville pit. CIM expect that
the storage will be required for a maximum of 6 months production.

5.2 Rejects Disposal Scheme

The rejects disposal plan is based on placement of Duralie rejects below ground level and
below the final groundwater level. The plan involves backfilling the Roseville void to below final
water level and use of the Stratford final void as a receptacle for remaining Duralie rejects.
Because mining at Roseville will not be completed for up to 6 months after Duralie coal is
planned to be brought to Stratford, a purpose built temporary cell will be constructed adjacent
to the Roseville pit to provide temporary storage of all Duralie washery rejects produced over
this initial period.

Washery rejects from Stratford Coal would be pumped to the western reject disposal area. The
capacity of this facility would be fully utilised by mid 2004 at which stage washery rejects
produced from Stratford Coal would be pumped to the eastern emplacement area. The
expansion of the western reject disposal area would result in a larger elevated landform to the
north and west of the current disposal area limits. The expanded area would be contained
entirely within the current mine lease limits. The final landform is shown on Figure 1, and
would feature a rounded hill that would be constructed to blend in with the existing ridgeline
between The Bucketts Way and the mine site.

A proportion of the bath rejects from Stratford would be used for covering and construction of
internal embankments in the western reject containment, and as cover material in the eastern
reject disposal area. The bulk of the bath rejects from Stratford coal would however be used as
backfill in the lower levels of the main pit.

The proposed reject disposal schedule for Stratford coal rejects is summarised in Table 3.
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Schedule of Rejects Disposal — Stratford Coal

Table 3

(Thousands of Tonnes)

YEAR

1999/2000 2000/2001 2001/2 2002/3 2003/4 2004/5 Total
364 375 346 363 339 376 2880
334 345 316 333 309 346 2670
30 30 30 30 150

30 30 60
728 750 693 726 678 752 5,223
728 750 693 726 57 3850
621 752 1373

(Source CIM Resources)
12

Aug 1998




During the initial 6 months, production of washery rejects from Duralie coal would be disposed
as a slurry into a temporary storage cell constructed adjacent to the Roseville pit. This
structure would provide secure containment while mining of Roseville is completed.

During this phase the rejects would be dosed with lime at 10kg/tonne in the washery prior to
discharge to control acid and sulphate generation. Following completion of mining at Roseville
the contents of the temporary storage would be slurried into the Roseville pit below water level.
Additional Duralie rejects would also be discharged into the Roseville pit to a maximum final
level of RL114, (which is estimated to be the limit to which rejects would remain permanently
below final water level). Rejects produced from Duralie coal after that time would be
discharged to the final Stratford mine void.

A minimum 0.5m submergence would be maintained over the rejects during the disposal
phase. The discharge point would be moved around the sides of the voids to facilitate
development of a uniform reject deposit and maintenance of the water cover, which would
provide isolation of the rejects from atmospheric oxygen. (Refer Figure 3 and Figure 4.).

The bath rejects from Duralie Coal would be placed dry in the lower levels of the main pit. The
material would be paddock dumped by truck and spread by grader into 0.5 to 1m layers. Each
layer of bath rejects would, if necessary, be dosed with crushed limestone to control the onset
of acid generation. Bath rejects would be covered with at least 10m of non-acid forming (NAF)
overburden from the Stratford mine.

The proposed reject disposal schedule for Duralie coal rejects is summarised in Table 4.
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Table 4
Schedule of Rejects Disposal — Duralie Coal
(Thousands Tonnes)

YEAR

1999/2000 20001 2001/2 2002/3 2003/4 2004/5 2005/6 Total
105 289 130 130 130 130 130 1,064
105 289 130 130 130 130 130 1,064
420 480 520 520 520 520 520 3,580

105
500* 480 520 520 455 2,475
65 520 520 1,105

storage cell.

(Source CIM Resources)
14
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5.3 Water Management

The hydrological behaviour of the rejects areas during the active disposal operations and post
rehabilitation has been investigated using the SOILCOVER Model (MEND, 1996).
SOILCOVER is a one-dimensional saturated/unsaturated transient water flow model that
simulates moisture flux to and from soil and atmospheric boundaries. The model was used to
assess the relative amounts of water that are likely to appear as runoff, seepage, evaporate or
report as deep percolation from the reject disposal areas.

The model simulations were set up to represent a typical profile through the final western reject
disposal area. The results of these simulations indicate that under typical climatic conditions:

1. During the operational phase, inactive but uncovered areas within the above
ground reject disposal areas will generate minimal runoff. Seepage/infiltration rates
will on the other hand be quite high (20 to 25% of rainfall). Active areas and slimes
will remain saturated and generate high runoff which would report to decant areas.

2. Infiltration and seepage from covered and rehabilitated areas would be
approximately 6% and 1.0% of rainfall respectively. Runoff would account for
some 10%.

These estimates were based on the following (preliminary) cover design:

O a combined subsoil and topsoil cover of nominal thickness of 0.9m
(comprising a 300 mm thick topsoil layer underlain by a 600 mm thick
compacted clay layer);

O separation of the cover from the underlying washery rejects by a coarse
(well-drained), layer of bath rejects or other similar material to act as a
capillary break layer; and,

O a healthy vegetative cover,

3. Upward flux through the capillary breaking layer of the rehabilitated cover works
will be minimal, leading to low potential for salt rise within the cover.

4. Rejects in the Roseville Pit and Stratford final void would remain saturated.

The water management requirements for the reject disposal areas comprise:
1. Western Rejects Co-disposal Area

Toe drains are aligned around the perimeter of the reject emplacement area, and
runoff/seepage is directed to the return water dam. The internal disposal cell
embankments have been constructed of coarse reject material to facilitate drainage of
slurry water to the return dam through the profile of the rejects, and this would continue
while rejects placement continued to be undertaken in this area.

2. Eastern Rejects Disposal Area

Following transfer of washery rejects to the eastern disposal area, return water will be
required to be pumped from the disposal area to the return dam for use in the process
plant. The collection and return of water from the eastern disposal area would be
undertaken as shown in Figure 2. The rejects discharge point(s) would be moved to
create a sloping beach to promote drainage of water to a low point that would
effectively form a decant pond. A pump on a floating pontoon would be located within
the pond with return water and runoff transferred to the return water dam. Pumping
capacity would be required to be (as a minimum) equivalent to the plant demand (7.39
ML/day or 85 L/s) so as to ensure maintenance of reliability of supply and maximise
recovery.

G&S REPORT-STRATFORD.DOC 15 Aug 1998



3. Roseville Pit

Return water from Roseville Pit will be pumped to the return dam for use in the CPP.
Management of Duralie Coal rejects will include maintenance of a water cover over the
reject material. A low point would be formed by moving the rejects discharge point to
allow for the formation of a comparatively deep pond within the pit for utilisation as a
decant pond. A pump on a floating pontoon would be located within the pond, and
return water and runoff transferred to the return dam. Pumping capacity would be
required to be (as a minimum) equivalent to the plant demand (7.39 ML/day or 85 L/s)
so as to ensure maintenance of reliability of supply and maximise recovery. The
pumping system would also be required to be reversible for potential transfer of water
to Roseville Pit during extended dry periods, so as to maintain the required minimum
cover of water over the reject material.

5.4 Rehabilitation Strategy
The proposed rehabilitation strategy for the reject disposal areas are described below:

Geochemical investigations of reject materials (refer EGi, July 1998), have indicated potential
for acid generation from the above ground rejects areas, as well as elevated salt levels.
Testwork has indicated that Stratford Coal rejects are expected to be less reactive than Duralie
Coal rejects, and will be preferentially placed within the above ground disposal areas. The final
surface of the above ground rejects disposal areas will have an engineered cover to control
possible acid generation and salt leaching from these areas. This will consist of a capillary
breaking layer, a compacted clay cover to restrict oxygen and water ingress into the rejects
and therefore potential oxidation of the placed potentially acid forming beach materials, and
topsoil for revegetation.

Shaping and profiling of the above ground rejects area would be undertaken to ensure that
slopes were stable, with the western area rejects and cell embankments located between the
return dam and the rejects battered back to a slope similar to that found in the remainder of the
area.

Revegetation of the areas would consist of shallow rooting grasses and shrubs, so as not to

impact upon the integrity and effectiveness of the cover works to limit water and air movement
into the rejects. Vegetation types would be
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selected on the basis of the existing approved mine site rehabilitation plan and would generally
include introduced pasture species. Vegetation of the above ground rejects areas would also
provide erosion resistance for post-mining land use, such as low density grazing. The
vegetation would also lead to increased evapotranspiration rates, thereby reducing potential
infiltration into the reject material.

Drainage of the final rehabilitated above ground rejects emplacement areas would be
undertaken as shown conceptually in Figure 1. Toe drains constructed along the toe of the
western rejects area would be finalised to channel runoff from the 1 in 100 year, critical
duration storm event. The return dam wall would be breached, forming a spillway at a level
slightly above the floor of the dam with vegetation species sown within the area to promote the
formation of a wetland within the dam area.

The Roseville Pit, the void would be backfilled above the final reject level to ground level with
benign overburden. The natural drainage lines would be reinstated and the area revegetated.
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1.0 Introduction

Stratford Coal Pty Ltd are currently reviewing options for disposal of coal rejects at
the Stratford Coal Mine. A likely disposal strategy will be the co-disposal of coarse
rejects and fines, within out-of-pit or in-pit spoil dumps. Environmental
Geochemistry International (EGi) were commissioned by Stratford Coal Pty Ltd to
undertake an environmental geochemical investigation of coal rejects and spoil from
the Stratford Coal Mine. Field observations and previous investigations carried out
by HLA Envirosciences Pty Ltd have indicated acid spoil concerns. In particular the
carbonaceous spoil material and coal reject materials have been identified as having
moderate sulphur concentrations and high pyritic sulphur to sulphate sulphur ratios.
These reported sulphur concentrations and the occurrence of pyrite, in the coal
rejects and carbonaceous spoil, pose a potential concern for acid development and
acid drainage in the existing disposal facility and any future disposal facilities.
Based on the above, a two-stage geochemical testing program was recommended.
This report presents the results and findings of the first stage.

The specific objectives of the first stage geochemical investigation are to:
* Determine the geochemical characteristics of coal rejects and spoil from the
Stratford Coal Mine. This included assessment of the acid forming

characteristics, sulphide reactivity and multi-element composition.

* [dentify any geochemical implications likely to arise from the current waste
management activities.

» Make recommendations for further geochemical testing (Stage 2).
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2.0 Geochemical Assessment Program

2.1 Sample Selection and Description

The following samples were supplied by the Stratford Coal Mine:
* Coal Rejects:
Scalped coarse rejects (three samples)
Beach deposited co-disposed coarse rejects and tailings (three samples)
Slimes from toe of beach (three samples)

Scalped coarse rejects consist of material which is scalped off the feeder
before it reaches the coal preparation plant (CPP). This material is trucked
to the co-disposal area for use in wall construction. Beach deposited co-
disposed coarse rejects and tailings consist of tailings and coarse rejects
which are pumped together to the co-disposal area for beach deposition.
The slimes are the material that separate out from the co-disposed rejects
and tailings near the toe of the beach.

* Spoil:
Clay (three samples)
Mudstone (three samples)
Sandstone (three samples)
Carbonaceous Material (three samples)

The carbonaceous material is referred to as carbonaceous waste or black waste.

The samples for geochemical testing were selected and collected by personnel from
the Stratford Coal Mine. All samples were sent at field moisture content.

2.2 Sample Preparation

The sandstone, mudstone, carbonaceous material and coarse reject samples were
half split and then crushed. The bulk samples were riffle split to obtain a 200 g sub-
sample, which was then pulverised for testing. The clay samples, beach deposited
and co-disposed coarse rejects and tailings, and co-disposed slimes were split to
obtain a 200 g sub-sample, which was then pulverised for testing. All sample
preparation was carried out by Enviromet Operations Pty Ltd.

2.3 Testing Program

The testing program for evaluating the acid forming characteristics of the samples
included pH and electrical conductivity determination, total sulphur assay, Acid

Environmental Geochemistry Internalional P.tyr I.td
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Neutralising Capacity (ANC) and static Net Acid Generation (NAG) testing. Based
on the results of the static NAG testing, four samples were selected for kinetic NAG
testing. The testing program also included multi-element analysis of the solids of
seven selected samples.

2.4 Analytical Methods

Assessment of Existing Acidity and Salinity

* pH - measured in deionised water at a sample:water ratio of 1:2 (w/w) after
a minimum of 1 hour equilibration.

= Electrical Conductivity - measured in deionised water at a 1:2 sample:water
ratio after a minimum of 1 hour equilibration.

Assessment of Acid Forming Potential

= Total Sulphur content - by the Leco high temperature combustion method.

» Maximum Potential Acidity (MPA) - calculated from the total sulphur results
(refer to Section 2.6 for more details).

e Acid Neutralising Capacity (ANC) - by addition of acid to a known weight
of sample, then titration with NaOH to determine the amount of residual acid
(refer to Section 2.6 for more details).

« Net Acid Producing Potential (NAPP) - calculated from MPA and ANC
results (refer to Section 2.6 for more details).

* Net Acid Generation (NAG) - by the hydrogen peroxide oxidation method.
The method involves the addition of 250 ml of 15% H,0, to 2.5 g of

“pulverised sample. The sample is allowed to react overnight, then after
boiling and cooling the pH and acidity of the NAG liquor are measured.

Assessment of Sulphide Reactivity and Acid Generation Kinetics - 4
samples only =

* Kinetic NAG tests (four samples only) - by the hydrogen peroxide oxidation
method with temperature and pH changes monitored throughout the reaction
(refer to Section 2.6 for more details).

Assessmenl of the Multi-element Content of Solids - 7 samples only

= Multi-element content (seven samples only) - by initial acid digestion of the
solids followed by analysis using a combination of ICP-mass spectroscopy

Environmental Geochemistry Internalional Ply I.id
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(ICP-MS), ICP-optical emission spectroscopy (ICP-OES), and atomic
absorption spectrometry (A AS).

2.5 Amnalytical Laboratories

The Measurements of pH, EC, ANC, NAG, and kinetic NAG tests, were carried out
by EGi in their in-house laboratory in Sydney. Enviromet Operations Pty Ltd in
Sydney carried out total sulphur assays, and Genalysis Pty Ltd in Perth carried out
multi-element scans on the solids. Enviromet and Genalysis have NATA
registrations for these analyses.

2.6 Explanation of Terms

This section provides a brief explanation of the terms commonly used in the
assessment of enriched elements and acid forming potential. It should be noted that
different terminology has been adopted overseas and at other laboratories, and
comparable terms are listed in the footnote! below.

Assessment of Enriched Elements

A measure of the extent of element enrichment within each sample was obtained by
comparing the assay result of each element with the average crustal abundance for
that element (Bowen, 1979%; Berkman and Ryall, 19763). The extent of enrichment is
reported as a Geochemical Abundance Index (GAI) which relates the actual
concentration with the crustal abundance on a log 2 scale.

The GAl is expressed in 7 integer increments (0 through to 6, respectively), where a
GAlof 0 indicates the element is present at a concentration similar to, or less than,
average crustal abundance and a GAI of 6 indicates approximately a 100-fold, or

The main purpose of the GAI is to identify any elements (especially metals) that
occur at concentrations which are well above normal background values and which
warrant further examination to assess their environmental significance. As a general

! Alternative terminology is sometimes used when describing the acid forming
characteristics of mine waste materials. For following terms are equivalent:
ANC = NP (neutralising potential)
NAPP = (-)NNP (net neutralising potential)
MPA = AP (add potential)

2 Bowen, H.].M. (1979). Environmental Chemistry of the elements. Academic Press, New
York, p36-37.

3 Berkman, D.A. and Ryall, W.R. (1976). Field Geologists” Manual, The Australian
Institute of Mining and Metallurgy, Parkville Victoria, p44-45.
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rule, a GAI of 3 or greater signifies enrichment to a concentration that warrants
further examination.

Assessment of Acid-Base Account and Net Acid Producing Potential

The first step in assessing the acid forming potential of each sample was to carry out
an acid-base account. This involved static laboratory procedures that evaluate the
balance between acid generation processes (oxidation of sulphide minerals) and acid
neutralising processes (dissolution of alkaline carbonates, displacement of
exchangeable bases, and weathering of silicates).

The values arising from the acid-base account are referred to as maximum potential
acidity (MPA) and the acid neutralising capacity (ANC), respectively. The
difference between the MPA and ANC values is referred to as the net acid producing
potential (NAPP).

The chemical and theoretical basis for the MPA, ANC and NAPP values are as
follows:

Acid Neutralising Capacity - Any acid formed from pyrite oxidation will to some
extent react with other gangue minerals within the sample solids. This inherent acid
buffering is quantified in terms of the ANC. The ANC measurement involves a
standard addition of hydrochloric acid to a sample, allowing time for the acid and
sample to react, then back-titrating the residual acid with sodium hydroxide. The
amount of acid consumed during the reaction represents the inherent acid
neutralising capacity of the sample and is expressed in units of kilogram of H,50,
consumed per tonne of material (i.e. kg H;50,/t).

Maximum Potential Acidity - The total sulphur content is commonly used to
calculate the maximum potential acidity (MPA) that can be generated by a sample.
In doing so, it is assumed that all the sulphur occurs as pyrite (FeS,) and that the
pyrite réacts under oxidising conditions to generate acid according to the reaction:

FeS, + 15/40, + 7/2H,0 = Fe(OH), + 2H,SO,

According to this reaction, the MPA for a sample containing 1 %5 as pyrite would be
30.6 kilograms of H,;SO; produced per tonne of material (i.e. kg H,50,/t). Hence
the MPA is calculated as %S x 30.6. The use of the total sulphur assay usually
provides a conservatively high estimate of the MPA because some sulphur usually
occurs in forms other than pyrite. Sulphate-sulphur and native sulphur, for example,
are non-acid generating and some other metal sulphides yield less acid than pyrite
when oxidised. Allowance for the non-acad generating sulphur forms (e.g. by
subtracting any sulphate-sulphur content from the total sulphur content) provides a
more accurate measure of MPA.

Net Acid Producing Potential - This is a theoretical calculation commonly used to
indicate if a material has potential to acidify and produce acidic drainage. It

Fnvironmental Geochermistry International Pty lid
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represents the balance between a sample’s capacities to generate acid and to
neutralise acid. The NAPP is expressed in units of kg H,SO,/t and is calculated as
follows:

NAPP = MPA - ANC

Where the MPA and ANC measurements are also expressed as kg H,50,/t. If the
MPA is less than the ANC then the NAPP is negative and it is likely that the sample
will have sufficient ANC to prevent acid generation. Conversely, if the MPA exceeds
the ANC then the NAPP is positive and there is a possibility the material may be
acid forming. Any material that already has a natural pH less than 4 and a positive
NAPP value is considered to be acid forming.

Assessment of Net Acid Generation

Net acid generation tests were carried out on all spoil and coal reject samples.
Unlike the somewhat theoretical NAPP approach, the NAG test directly evaluates
the net acid generating potential without estimating the acid potential and the acid
neutralising capacity separately. The NAG test involves the addition of unstabilised
hydrogen peroxide to a sample to oxidise any reactive sulphides boiling,
measurement of the solution pH (NAG pH) and then titration of any acidity
produced by the oxidation reaction.

During the NAG test, both acid generation and acid neutralisation reactions can
occur simultaneously, therefore the end result represents the net amount of acid
generated by the sample. The net acid generated is quantified by titration with
NaOH to pH 4.5 and is referred to as the NAG capacity (kg H,SO,/t).

Generally when the final NAG pH is = 4 the sample is classified as non-acid forming
(NAF) and when the final NAG pH is < 4 the sample is classified as potentially acid
forming (PAF). PAF samples are further classified as potentially acid forming - low
capacity (PAF-LC) if their NAG capacity is less than 5 kg H,SO,/t, and potentially
acid forming - high capacity (PAF-HC) if their NAG capacity is greater than 5 kg
H,SO,/t.

Kinetic NAG tests were carried out on four selected spoil and coal reject samples.
The kinetic NAG test is similar to a standard NAG test, but in addition, temperature
and pH changes are constantly monitored during the test to provide an indication of
reaction kinetics. The temperature and pH profiles are used to predict the lag
period, i.e. the exposure time, required in the field for a PAF material to react and
produce acidic conditions.

Inwvironmental Grochcmisfry International Pty Lid
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3.0 Geochemistry of Mine Waste

The pH, EC, ANC, NAG test results, and acid forming characteristics for the 21
spoil and coal reject samples, are given in Table 1.

3.1 Natural pH and Salinity

The pH and EC measured on a 1:2 w/w water extract (pH.2 and EC,,) give an
indication of the immediate natural acidity and salinity of the waste material when
exposed in a waste emplacement area.

Spoil

All of the spoil samples tested were naturally neutral to alkaline (pH,, 7.0 to
9.0). The sandstone, mudstone and carbonaceous material samples were non-
saline (EC,, < 0.5 dS/m) and the clay samples were slightly saline (EC,, = 0.5-
1.0 dS/m). This suggests that initial drainage from spoil will be neutral to
alkaline and contain relatively low concentrations of soluble salts.

Coal Rejects

All of the coal reject samples tested were naturally neutral to alkaline (pH,, 7.7
to 8.3). The DMB-reject samples were non-saline (EC,, < 0.5 dS/m) and the
co-disposed beach deposit and co-disposed slime samples were slightly saline
(EC,; = 0.5-1.0 dS/m). The coal reject samples generally had a higher salinity
than the spoil samples, however the initial drainage from coal rejects will still
contain relatively low concentrations of soluble salts.

3.2 ~/Acid Forming Potential
Spoil

Sulphur concentrations-in the spoil samples tested ranged from 0.01 to 0.57 %
S, with an average concentration of 0.15 % S. The total ANC values of the
spoil samples ranged from 3 to 51 kg H,SO,/t, with an average total ANC of
25 kg H,50,/t. The results indicate that the total ANC's of the carbonaceous
materials are low (< 10 kg H,SO,/t) while all other material types have
moderate total ANC values.

The carbonaceous material samples had the highest average sulphur content
(0.46%S) of all the spoil material types. The sulphur contents of the samples
were moderately high and their total ANC's were low, hence their NAPP

Ernvirenmental Geochemistry International Pty 1td
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values were slightly positive, ranging from7to9 kg H,SO,/t.

Most of the spoil samples tested (i.e. 9 out of 12) were NAPP negative, and the
remaining three samples had only slightly positive NAPP values. The three
samples with positive NAPP values were the carbonaceous material samples.

Coal Rejects

Sulphur concentrations in the coal reject samples tested ranged from 0.22 to
1.34 % S, with an average concentration of 0.62 % 5. The total ANC in the coal
reject samples was moderate ranging from 9 to 37 kg H,SO,/t, with an average
of 23 kg H,SO,/t.

The co-disposed beach deposited reject samples had the highest average
sulphur contents (0.90%S) followed by the co-disposed slime samples (0.69%).
The sulphur contents of these samples were moderately high and their total
ANC's were low to moderate (9 to 37 kg H,S0O,/t), hence their NAPP values
were either negative or only slightly positive, ranging from - 17 to 9 kg H,SO,/t.
However, if the relatively high concentrations of sulphur (0.22 to 1.34%) in
these materials occurs as reactive sulphides then generation of sulphate salts is
likely to occur when they are exposed to surficial oxidation processes. This
will be an ongoing process as long as the reactive sulphides remain exposed to
oxidation.

The results of the NAG and NAPP tests performed on the coal and spoil samples
were compared to one another, to further evaluate their acid generating potential.
Figure 1 is a plot of NAPF versus NAGpH for the 21 samples tested. The results
show that all NAPP negative samples (except one) had NAGpH values significantly
greater than 4 (all were greater than NAGpH 5.4) and these samples are therefore
confirmed as non-acid forming (NAF). The NAF samples represent all of the
sandstene, mudstone and clay spoil samples, all of the DMB reject samples, as well
as one co-disposed slime sample.

Four of the seven NAPP positive samples had NAGpH values less than 4, and these
samples are confirmed as- potentially acid forming (PAF). The PAF samples
represent all of the carbonaceous mudstone spoil samples and one co-disposed
beach deposit.

There were four samples with conflicting NAPP and NAG results. The acid
generating potential of these samples is uncertain, and test work is required to
further investigate materials represented by these samples. Sample CDB2 (a co-
disposed beach deposit sample) had a NAGpH less than 4, but a negative NAPP
value. The reason for the conflicting NAPP and NAG results on this sample is
possibly the occurrence of unavailable or unreactive acid neutralising capacity

Enwvirenmental Geochenustiry International Ply [.td
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(ANC). To further investigate the available or effective ANC of this sample, an acid
buffering characteristic curve should be determined. An acid buffering characteristic
curve is generated by slowly adding aliquots of acid to the sample and monitoring
the pH, to evaluate the buffering capacity to different pH values. This provides a
measure of the effective ANC of the sample, which may be less than or equal to the
total ANC, depending on the carbonate mineralogy.

There were also three samples (representing co-disposed slimes and co-disposed
beach deposit) with NAG pH values greater than 4, which were NAPP positive. The
reason for the conflicting NAPP and NAG results on these samples is possibly the
occurrence of non-acid generating sulphur forms (e.g. sulphates and organic sulphur).
It is recommended that the sulphur forms are determined on these three samples to
confirm their expected non-acid forming characteristics.

3.3 Sulphide Reactivity and Acid Generation Kinetics

Kinetic NAG tests were carried out on four samples, two PAF-LC samples and two
NAF samples, to better define the reactivity of sulphur and acid generation kinetics
in the various material types at Stratford.

Figures 2 and 3 show the temperature and pH profiles recorded for the two NAF
coal reject samples (DMB2 and CDS3) during the kinetic NAG test. Sample DMB2
represented DMB reject and sample CDS3 represents co-disposed slimes. Sample
DMB2 had a total sulphur content of 0.26%, and with an ANC of 16 kg H,SO,/t
was found to be NAPP negative (-8 kg H,SO,/t). Sample CDS3 had a total sulphur
content of 0.63%, and with an ANC of 15 kg H,SO,/t was found to be NAPP
positive (4 kg H,50,/t). Both samples had NAGpH values greater than 4 and were
classified as NAF.

The pH_profiles of the two NAF samples show that the pH of the NAG liquor
decreased to below pH 3 during the test. However after boiling, the pH of the NAG
liquors increased to above 4 which is consistent with the static NAG test results
discussed previously. The decrease in pH during the kinetic NAG test is most likely
due to reactive organic materjal, rather than reactive sulphides. Organic acids are
destroyed when the NAG liquor is boiled prior to determining the NAGpH.

Some of the inherent total ANC's of these samples may not be reactive. It is
therefore recommended that acid buffering characteristic curves are determined for
material represented by these samples to confirm the predicted non-acid forming
characteristics.

The temperature profiles of the two NAF samples were relatively flat, and the
temperature of the NAG liquor remained below 20°C for most of the test, indicating
that little or no sulphide oxidation has taken place. This supports the suggestion

Environmental Geochemistry International Ply I.1d
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that the pH decrease of the NAG liquor during the test was probably due to the
presence of organic material in the samples rather than oxidation of reactive
sulphides. Materials with these characteristics have a very low risk of generating
acid when exposed in the field.

Figure 4 shows the temperature and pH profiles recorded for the PAF-LC coal reject
sample CDB2 during the kinetic NAG test. Sample CDB2 represents co-disposed
beach deposit rejects with a sulphur content of 0.79% and a moderate total ANC of
32 kg H,SO,/t. Sample CDB2 was chosen for kinetic NAG testing because the
NAPP value of -8 kg H,5O,/t indicated the sample was non-acid forming, but the
static NAG test results indicated the sample was PAF-LC.

The pH profile for sample CDB2 indicates that the reactivity of the sample was
sufficient to acidify the NAG liquor pH from 5.5 to 2.5 in only 40 minutes. This
sample had a negative NAPP value but a NAGpH less than 4, which indicates that
in this sample the availability of ANC under NAG test conditions was less than that
predicted by the standard ANC method. Again, an acid buffering characteristic
curve should be determined for this sample. The temperature profile of sample
CDB2 was relatively flat, with only a slight variation in temperature possibly due to
some heat generation from sulphide oxidation. It is expected that reject material
with these characteristics will generate acid quickly when exposed in the field, but
the amount of acid generated will be small (<5 kg H,50,/t).

Figure 5 shows the kinetic NAG temperature and pH profiles recorded for the PAF-
LC spoil sample CM1. This sample represents carbonaceous spoil material with a
sulphur content of 0.43% and a low total ANC of 6 kg H,;SO,/t. The pH profile
indicates that the reactivity of the sample was sufficient to acidify the NAG liquor
pH from 4.3 to 3.3 in approximately 60 minutes. The temperature profile of sample
CM1 was relatively flat, with only a slight variation in temperature which was
probably due to changes in the ambient temperature of the laboratory during the test.
It is expected that spoil material with these characteristics will generate acid quickly
when exposed in the field but, like sample CDB2, will only generate small amounts
of acid (<5 kg H,SO,/t).

3.4 Assessment of Enriched Elements

Multi-element scans were carried out on seven samples, representing each spoil and
reject material type, and the results are given in Table 2. The purpose of the analysis
was to identify any enriched elements which may be of potential environmental
concern with respect to the quality of spoil and reject.

Envirenmental Geochenustry Inlernational Ply 1.4d
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The scans included the following elements:

Major elements Al, Ca, Fe, K, Mg, Na, Si and S

Minor elements Ag, As, B, Ba, Be, Bi, Cd, Ce, Co, Cr, Cu, F, Hg,
Mn, Mo, Ni, P, Pb, Sb, Se, Sn, Sr, T1, V, W and Zn.
The assay results for each element were compared with average crustal abundance
data to provide an indication of the extent of element enrichment. These
comparisons, reported as Geochemical Abundance Indices, are given in Table 3.

As noted in Section 2.6, the main purpose of the GAI is to identify any elements
(especially metals) that occur at concentrations which are well above normal
background values and which therefore warrant further examination to assess their
environmental significance. As a general rule, a GAI of 3 or greater signifies
enrichment to a concentration that warrants further examination.

Only sulphur (S), bismuth (Bi) and selenium (Se) were found to occur in
significantly high concentrations compared to the average crustal abundance, in
one or more of the spoil and reject samples. The significance of elevated sulphur
has previously been discussed in Section 3.2 in relation to the acid forming
potential of waste materials. Bismuth and selenium are discussed below, and
details on their concentration range in the assayed samples; typical concentrations
in crustal rock, coal, ash, and associated sediments; and recommended
environmental investigation criteria, if available, are presented in Table 4.

Bismuth has a concentration range of 0.2 to 0.5 mg/kg in the spoil materials, and
0.4 to 0.5 mg/kg in the reject materials. These concentrations of Bi are
comparable to that of the average world shale (0.48 mg/kg) and are therefore not
expected to be of concern.

Selenium has a concentration range of 0.07 to 0.45 mg/kg in the spoil materials and
0.76 to 0.88 mg/kg in the reject materials. These concentrations are high compared
to the average crustal abundance (0.05 mg/kg). However the Se concentrations in
the reject materials are comparable to that of the average shale (0.6 mg/kg) and
typical Australian steaming black coal (0.8 mg/kg). Also Se concentrations in the
spoil materials are substantially lower than that of world average shale and typical
Australian steaming black coal. Selenium concentrations in all samples assayed are
significantly lower than the ANZECC environmental investigation criteria of 3 mg/kg
(see Table 3). These findings indicate that concentrations of Se in the reject and spoil
are unlikely to be of environmental concern.

Enwvironmental Geechentistry International Ply Lid
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4.0 Summary and Recommendations

Twenty-one (21) samples representing the four major spoil material types and the
three major coal reject material types at Stratford coal mine were provided to EGi for
a two-stage geochemical investigation. The results of the first stage of the
geochemical investigation of spoil and coal rejects are presented in this report. A
summary of the key findings and recommendations, for spoil and coal reject
materials, is given below.

4.1 Spoil Summary

* Mudstone, sandstone and clay spoil materials, represented by the samples
provided, are classified as non-acid forming (NAF). The carbonaceous spoil
materials represented by the samples provided, are classified as potentially acid
forming with a low capacity to generate acid.

* Results of the kinetic NAG test indicate that carbonaceous spoil material is
likely to acidify within a short period (weeks) following exposure to atmospheric
conditions. However the acid generating capacity is low (<5 kg H,SO,/t) and
these materials would be amenable to treatment with crushed limestone
(CaCQO,). The kinetic NAG testing of the carbonaceous material also indicated
that some of the inherent total ANC of the sample may not be reactive.

Recommendations

*  Acid buffering characteristic curves should be determined for the carbonaceous
material, to investigate the effective ANC of the material, during Stage 2 of the

geochemical program.

= Therisk of acid conditions developing in the carbonaceous spoil material could
be reduced or eliminated by addition of crushed limestone at rates of between 1
to 5 kg CaCO,/ha, or blending with higher ANC NAF overburden (such as
sandstone, mudstone and clay spoil). Options for run-of-mine blending, liming
or burial of the low capacity PAF carbonaceous spoil material should be
developed and evaluated, during Stage 2 of the geochemical program. This will
involve further NAG testing of blended samples and leach column work.

4.2  Coal Reject Summary

» The DMB-reject materials are classified as non-acid forming (NAF). The acid-
forming characteristics of the co-disposed slimes and co-disposed beach deposit
materials are yet to be confirmed, however results indicate that co-disposed

Unvironmerntal Cmchrmisl'ry International Pty 1.td
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slime materials are likely to be non-acid forming (NAF), and co-disposed beach
deposit materials are likely to be potentially acid forming with a low capacity to
generate acid.

The coal reject samples had relatively high total sulphur contents. If the sulphur
in these materials occurs as reactive sulphides then generation of sulphate salts
will occur and will be on-going as long as the reactive sulphides are exposed to
weathering processes.

The low capacity PAF co-disposed beach deposit material has only a short lag
period and is expected to develop acid conditions within weeks after exposure
to atmospheric conditions.

Recommendations

Additional test work including; determination of sulphur forms, acid buffering
characteristic curves, and leach column testing, is required for the co-disposed
slimes and co-disposed beach deposit materials. The results of this additional
test work will be used to; confirm the non-acid forming nature of these materials,
assess whether sulphate generation from oxidation of reactive sulphides is likely
to be of concern, and to investigate the effective ANC of these materials. This
test work should be carried out during Stage 2 of the geochemical program.

The risk of acid conditions developing in co-disposed beach deposited material
could be reduced or eliminated by addition of crushed limestone at rates of
between 1 to 5 kg CaCO,/ha or blending with higher ANC NAF overburden.
Options for run-of-mine control of acid generation also need to be developed
and evaluated during Stage 2 of the geochemical program. This will involve
further NAG testing and the leach column work.

4.3 General Summary

Most of the samples had moderate total ANC’s however the monitored NAG
test results indicated that some of the ANC in the samples tested is of low
reactivity and is not available under NAG test conditions.

Sulphur, selenium and bismuth were the only elements present at significantly
high concentrations compared to the average crustal abundance, in one or more
of the spoil and reject samples. However comparison of bismuth and selenium
concentrations in the spoil and reject samples, compared to typical world
average shale concentrations; Australian Steaming Black Coal concentrations;
and ANZECC environmental investigation criteria, indicate that these elements
are unlikely to be of environmental concern, and require no further geochemical
investigation.
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forming characteristics of spoil and coal rejects from the Stratford Coal Mine.

st rovid |y oot (v ey wc |

Natural Natural ACID-BASE ANALYSIS NAG TEST Geochemical
pl']' EC* Tot S ANC MPA NAPP NAG Final Classification
ds/m) | (%S) (kg H2504/1) pH
8.6 0.37 0.03 14 428 13 0 8.0 NAF
8.9 0.39 0.05 23 704 21 0 8.4 NAF
8.9 0.41 0.04 17 520 16 0 83 NAF
" 90 0.34 0.05 49 1499 47 0 85 NAF
9.0 0.31 0.06 46 1408 -44 0 8.5 NAF
9.0 0.32 0.07 51 1561 -49 0 8.6 NAF
8.2 0.26 0.43 184 7 1 37 PAF-LC
7.5 0.36 0.39 92 3 29 PAF-LC
7.2 031 0.57 245 1 39 PAF-LC
69 0.78 0.02 2 887 28 0 57 NAF
7.2 0.58 0.02 27 826 26 0 57 NAF
7.0 0.81 0.01 28 857 28 0 55 NAF
EZ] 0.35 0.36 3 1040 23 0 56 NAF
7.7 0.30 0.26 16 490 8 0 5.7 NAF
7.8 0.30 0.22 18 551 -1 0 63 NAF
Y 0.57 1.34 35 1071 6 0 48 NAF
8.2 0.63 0.79 32 979 -8 1 32 PAF-LC
8.3 0.35 0.57 9 275 8 1 36 PAF-LC
8.1 0.61 0.79 15 459 9 0 55 NAF
8.3 0.79 0.65 37 1132 17 0 7.8 NAF
8.1 0.83 0.63 15 459 4 0 56 NAF

\F = Non-Acid Forming, PAF = Potentially Acid Forming, LC = Low Capacity, HC = High Capacity.




Table 2: Multi-elernent composition of spoil and coal rejects from Stratford Coal Mine.
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: Signifies element at or below detection limit in sample

Element Concentration in Solids (mg/kg except where shown)
Element| Detection 53 M2 DmB2 CL1 CDB2 CD53 CM1
Limit SANDSTONE | MUDSTONE | DMB-REJECTS CLAY CDI;B[;EIIJ}S&I%ED CD—%%P%ED QR&%&EEUS
Major Elements

Al | 0.02% 6.8% 8.0% 6.0% 70% 4.6% 25% 06%
Ca 0.001% 05% 1.1% 0.9% 0.17% 054% 0.39% 0.08%
Fe 0.01% 094% 4.8% 82% 1.7% 1.6% 1.9% 0.76%

K 0.002% 24% 22% 0.84% 21% 1.0% 0.49% 023%
Mg 0.002% 029% 0.80% 030% 034% 0.17% 0.10% 0.024%
Na | 0D002% 0.94% 056% 022% 12% 0.14% 0.098% 0.044%

5 0.001% 0.030% 0.060% 026% 0.020% 0.79% 0.63% 0.43%
5 0.1% 34% 27% 16% 32% 15% 12% 10%

Minor Elements

Ag 01 < < < < < < <
As 05 45 60 50 35 95 11 3.0

B 50 < < < < < < <
Ba 1.0 310 540 1250 680 1020 285 102
Be 01 15 23 21 34 25 1 03
Bi 01 02 05 04 02 05 04 03
Cd 01 < < 02 < 02 02 <
Ce 01 52 70 58 &0 52 26 12
Co 1.0 6.0 12 20 11 9.0 30 1.0
Cr 20 30 36 12 30 16 6.0 20
Cu 1.0 9.0 21 14 14 32 10 7

F 50 200 400 600 200 350 350 10
Hg 01 < < < < 0.2 02 03
Mn 1.0 B84 760 2100 104 330 175 52
Mo 05 < 1.0 1.0 < 25 1.0 05
Ni 1.0 _— 16 6.0 9.0 8.0 1.0 6.0

I 20 100 920 4300 100 960 %00 30
b 20 14 18 16 16 16 6.0 4.0
Sh 0.1 < < < < < < <
Se 0.m 0.15 032 0.88 0.07 078 0.76 0.45
sn 10 20 30 20 20 4.0 1.0 <
Sr 0.a 160 270 800 106 175 145 &4
T 0.2 0.6 0.6 0.4 0.6 06 02 <

v 20 40 102 44 50 &4 24 18
w 1.0 20 30 < 20 20 < <
Zn 1.0 46 90 50 56 72 a8 16

cotnote
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Table 3: Geochemical abundance indicies for spoil and coal rejects from Stratford Coal Mine.

* Average Geochemical Abundance Indices (GAD#
Element Crustal 53 M2 DMB2 CL1 CDB2 CDs3 CM1
Abundance| SANDSTONE | MUDSTONE | DMB-REJECTS CLAY ﬁ?ﬁ - GODRPCLaED CAZBONACEOLE
Major Elements
Al B.20% 0 0 0 0 0 0 0
Ca 4.0% 0 0 0 0 o 0 0
Fe 4.10% 0 0 0 0 0 0 0
K 2.10% 0 0 0 0 0 0 0
Mg | 230% 0 0 0 0 0 0 0
Ma 230% 0 0 0 0 0 0 0
5 0.03% 0 0 3 0 4 4 3
St 27.70% 0 0 0 i} 0 0 0
Minor Elements
Ag 0.07 0 0 0 0 0 0 0
As 15 1 1 1 1 2 2 0
B 10 0 0 0 0 0 0 0
Ba 500 0 i} 1 0 0 0 0
Be 26 0 0 0 0 ] ] 0
Bi 0.048 1 3 2 1 3 2 2
Cd 011 0 0 0 0 0 0 0
Ce &5 0 0 0 0 0 o 0
Co 0 o 0 0 0 0 0 0
Cr 100 0 0 0 0 0 0 0
Cu 50 0 o 0 0 0 0 ]
F 950 0 0 0 0 0 0 0
Hg 0.05 0 0 0 0 1 1 2
Mn 950 0 0 1 0 0 0 0
Ma 15 4] [i] 0 o 0 0 0
Mi B0 RS | 0 0 0 0 0 0
P 1000 0 0 2 0 0 0 0
Pb 14 0 0 0 0 0 0 0
Sh 0.2 0 0 0 0 0 0 0
Se 0.05 1 2 4 0 3 3 3
Sn 22 0 0 0 0 ] 0 o
Sr 370 0 o 1 0 0 0 0
n 06 0 0 0 0 0 0 a
v 160 0 0 0 0 0 0 0
w 1 0 1 0 0 0 0 0
Zn 75 0 0 0 0 0 0 ]
:fﬂ-nlngtcs

1 ¥ refer to text for explanation of GAI (0 = not enriched -> 6 = highly enriched)
\* Bowen H.] M.(1979) Environmental Chemistry of the Elements.
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Table 4: Concentration range in reject and spoil materials; typical concentrations in

investigation criteria for Bi and Se.

crustal rocks and coal and related sediments; and recommended environmental

Concetration Range in Solids

Typical Concentrations (mg/kg)

(mg/kg) Environmental
El t I g b
e Spoil Rejecl 'Average * World * Australian m’é::f:it;ﬂﬂ
Matenals Materials Crustal Average Steaming
Aundance Shale Black Coal
Bi 02-05 04-05 0.048 048 - NCE
Se 0.07 -0.45 0.76 - (.83 0.05 060 0.8 3

1. Bowen H.J.M. (1979} Environmental Chemistry of the Elements

2. Turekian, K.K. & Wedepohl, K.H. (1961). Distribution of the Elements in Some Major Units of the Earth's
Crust. Geological Society of America, Bulletin 72, 175-192,

3. Doolan, K., Mills, ].C. & Turner, K.E. (1980). Environmental Significance and Analysis of Trace Elements

in Coal and Ceoal Products. BHP Technical Bulletin 24(2), 17-22.

MGR: no guideline recommended

B. ANZECC Environmental Investigation Criteria - Australian and New Zealand Environment and
Conservation Council (1992), Australianand New Zealand Guidelines for the assessment and Management
of Contaminated Sites.
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32 kg H2504/t; NAPP = -8 kg H2504/t

0.79%S; ANC

NAGpH = 32; NAG = 1 kg H2504/t, Geochemical Classification = PAF-LC
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Figure 5: Kinetic NAG Profile for Carbonaceous Material (CM1).
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1.0 Introduction
1.1 Background

Environmental Geochemistry International Pty Ltd (EGi) were commissioned by Stratford
Coal Pty Ltd to undertake an environmental geochemical assessment of coal reject
disposal options at the Stratford Coal Mine. The Stage 1 investigations of this project
recommended that additional test work be carried out to address potential environmental
concerns with the disposal of the coal rejects. Findings from the additional test work
(Stage 2) are presented in this report.

It is understood that the coal reject disposal options currently being reviewed include:

1. Expansion of the existing co-disposal facility (coarse reject and tailings) with in-pit
disposal of scalpings (DMB rejects).

2. Co-disposal of coarse reject and tailings in isolated cells within in-pit or out-of-pit spoil
dumps.

3. In-pit co-disposal of coarse reject and tailings.

The preferred option at this stage is an expansion of the existing co-disposal facility.

1.2 Previous Investigations

Stage 1 investigations were carried out in November, 1997 and involved geochemical
characterisation of coal reject and spoil (Ref. EGi Report No. 6903/332, November 1997).
These investigations indicated that:

Most of the spoil materials at Stratford are likely to be non-acid forming (NAF).

*  The scalpings (DMB rejects) and co-disposed (coarse reject and tailings) slimes are
likely to be NAF. However, the co-disposed beach deposits could be PAF, but will

only have a low capacity to generate acid.

= Due to relatively high S concentrations in the coal rejects there is a potential concern for

excessive soluble sulphate generation as a result of sulphide oxidation.

« No significant elemenl enrichments of environmental concern, other than 5, were

detected in the spoil and coal reject solids.

Environmental Geochemistry International Pry Lid.
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1.3 Study Objectives

The objectives of the Stage 2 investigations are to:

1. Obtain additional information on the acid-base characteristics of the coal rejects
(including the ANC availability) and confirm the presence of non-reactive sulphur
forms;

2. Determine the limestone blending ratio required to achieve acid-base neutral rejects;

S Determine sulphide oxidation kinetics and predict sulphate release and seepage
chemistry for treated and untreated rejects; and

4. Provide recommendations for environmentally secure disposal of coal rejects at
Stratford.

This report is an addendum to the Stage 1 report and presents the results and findings

from the Stage 2 investigations. Recommendations for the environmental management of
coal rejects at Stratford are also included.

Environmental Geacliemisiry International Pry Lrd,
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2.0 Geochemical Assessment Program

2.1 Samples Selection and Preparation

The samples used for the Stage 2 testing program were samples retained from Stage 1.
These samples included:

Sample Type Sample Code
Scalpings (DMB rejects) *DMB2, DMB3
Co-disposed™ beach deposits CDB2
Co-disposed™ slimes CDS1

*A composite DMB sample was produced from DMB2 & DMB3

**Co-disposed materials consist of coarse reject and tailings

The samples were selected based on their geochemical characteristics and they are
assumed to be representative of the respective material types (i.e. scalpings, co-disposed
beach deposits and slimes). Where required, the samples were crushed and pulverised
prior to testing.

2.2 Testing Methodology and Program

The testing methodology and program used to geochemically characterise the rejects are
discussed in the Stage 1 report. For the Stage 2 testing program the following additional test
work was carried out:

= acid-base characteristic curve (ABCC) test

» sulphur forms analyses

- kinetic net acid generation (NAG) test on limestone blended samples
= column leach testing on blended and unblended samples

ABCC Test

The ABCC test is performed by EGi and involves titration of a sample/water suspension
with hydrochloric acid. The suspension is made-up of 2 g of pulverised sample mixed
with 100 mL of deionised water. The suspension is tilrated slowly to pH 2.5 using HCl

Enviranmental Geochemistry lnternational Pry Lid,
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addition increments of 0.1 to 2.0 mL depending on the ANC of the sample. After each
titrant addition the pH is allowed to stabilise sufficently before the next addition. The
pH is recorded after each titrant addition.

Sulphur Forms Analyses

These analyses were performed by CCI Pty Ltd in Mewcastle and included determination
of total 5, pyritic S and sulphate S.

Kinetic NAG Test
The kinetic NAG test involves monitoring the pH and temperature changes during the
oxidation reaction of the standard NAG test. This test is performed by EGi and is used to

provide information on reaction kinetics and likely lag periods for acid generation.

Column Leach Testing

Column leach tests that are carried out by EGi provide information on a range of issues
including sulphide reactivity, oxidation kinetics and the leaching behaviour of the tested
materials. The test period required for the leach columns varies depending on material
characteristics and the investigation needs, usually the results are reviewed on a 6 monthly
basis. Appendix A provides the design and operation procedures employed by EGi for

the column leach testing conducted on the Stratford coal reject samples.

Enviranmental Geochemistry International Pry Lrd.
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3.0 Geochemical Characteristics of Coal Rejects
3.1 Acd Forming Potential and Reaction Kinetics

The acid forming characteristics of the samples selected for the Stage 2 testing program are
provided on Table 1 along with the concentration of the different sulphur forms in these
materials, Stage 1 testing indicated that the DMB rejects and co-disposed slimes are likely
to be NAF whereas the co-disposed beach deposits could be PAF.

The sulphur forms analysis indicates that 75 to 100 % of the total sulphur in these
materials occurs as pyrite with a minor amount occurring as sulphate. The pyritic sulphur
concentrations were used to calculate the NAPP values in Table 1.

The NAPP and NAG results from test work undertaken during Stage 1 confirmed that the
samples used to make up the DMB composite sample were NAF but provided conflicting
data on the other two samples (CDS1 and CDB2). To further evaluate the geochemistry of
these samples, acid buffering characteristic curves (ABCC) were generated. The ABCC
test is used to determine how effective the ANC is at neutralising sulphide generated acid.

Output plots from the ABCC tests are shown on Figures 1 to 3 and the results are
summarised below:

Sample Total ANC Effective ANC % of Total
(kg H,SOJ/t) (kg 11,SO/1)
DMB Reject. 17 10 58%
Co-disposed Beach Deposil 32 12 38%
Co-disposed Slimes 15 16 100%

These results indicate that all of the ANC in the co-disposed slimes sample is effective,
while about 60% is effective in the DMB rejects sample and only 40% in the co-disposed
beach deposit sample. The ‘effective” ANC’s were used to calculate the NAPP values in
Table 1.

Using the pyritic sulphur results and effective ANC results to calculate the NAPP values
gives different NAPP values to those reported previously.

Environmental Geochemisiry International Piy Lief.
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Findings from the sulphur forms analyses and ABCC tests indicate that:

the DMB rejects are NAF;

the co-disposed beach deposits are PAF; and

= the classification of co-disposed slimes is still marginal, these materials are likely to be
NAF.

3.2 Limestone Blending and Reaction Kinetics

Kinetic NAG tests were performed on the untreated and limestone treated beach deposit
samples to indicate the optimum limestone blend required to negate the risk of acid
generation in the field. Results from these tests are expected to be confirmed by the leach
column tests. This test involves recording changes in the NAG solution pH and
temperature during the NAG reaction. The pH and temperature profiles are then used to
indicate the reactivity and likely lag period for the different blends. The blends used were
5 and 10 kg CaCO,/t. The pH and temperature profiles are shown on Figures 4 to 6.

The results show that the 5 and 10 kg CaCO,/t treatments reduced the NAG capacity,
but did not prevent acid generation. However, the pH and temperature profiles suggest
that the 10 kg CaCO,/t treatment should significantly increase the lag period as
demonstrated by the pH profile.

3.3 Leaching Behaviour and Sulphate Generation Rate

The ﬁ:rllowing leach columns were commissioned in December 1997:

Co-disposed Beach Deposit (C[ﬁﬂ}

Co-disposed Beach Deposit (CDB2) blended with limestone at 10 kg CaCO,/t
Co-disposed Slimes (CD51)

DMB Reject (DMB Composite {DMB 2 & 3})

The results for the first 6 months of leaching are presented on Tables 2 to 5. Column
leachate pH, SO, concentration and release rate, and the CO,/ S0, molar ratio trends over

time are also presented on Figures 7 to 11.

Environmental Gi.‘m’.‘hﬂrrfﬂr:v International Pry Lid.
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The pH trend plots (Figure 7) show that leachates from the DMB rejects and deposiled
slimes have remained near neutral to alkaline throughout the 6 month leaching period. The
PH of the untreated beach deposited material dropped to below pH 4 after 20 weeks of
leaching confirming the PAF nature of this material. The limestone treated sample
remained above pH 7 to week 20 but has dropped to near pH 6 at week 24.

The SO, concentration and release rate trends are shown on Figures 8 and 9, respectively.
After an initial flush, SO, concentrations in leachates from the deposited slimes decreased
to a range of 500 to 1,000 mg/L equating to a longer-term release rate of 30 to 40 mg
SO,/kg/week. The concentration of SO, in leachates from the DMB rejects has been lower,
ranging from about 200 to 500 mg/L with a release rate ranging from around 10 to 30 myg
5O,/kg/week.

Sulphate concentrations in leachates from the beach deposited material has been relatively
consistent at around 1,200 mg/L at a release rate of 70 to 80 mg SO, /kg/week throughout
the leaching period. Sulphate release from the limestone treated beach deposited material
has been less than 50% of the untreated sample and is currently at about 20 mg
SO,/kg/week. These results indicate that limestone treatment has been successful in
controlling SO, release and maintaining SO, concentrations at about 500 mg/L throughout
the leaching period. Further leaching will be required to determine the likely extend of this
control.

The cumulative amount of SO, released from the leach columns is shown on Figure 10.
Sulphate leached from the coal reject materials is low compared to the total potential SO,
contained within the materials. Currently only 7 % of the total potential SO, in the beach
deposited material has been leached, 9 % of that in the deposited slimes and only 5 %
from the DMB rejects. Based on these figures it is likely that SO, release at the reported
rates would be likely to continue into the long-term under field conditions,

The presented plots are showing a continued downward trend in SO, release and therefore
a range of predicted SO, release rates have been reported. Further leaching is required to

confirm the predicted long-term steady-state rate of SO, release from these materials.

The CO,/SO, molar ratios plotted over time are shown on Figure 11. These ratios are used
to indicate the balance between S50, release, from sulphide oxidation, and CO,
consumption, from acid neutralisation reactions. Ratios of 0.8 to 1.0 indicate a balance

Environmental Gfm'h.cmi',rn}r International Pry Lrd.
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between SO, release and CO, consumption with no preferential leaching of CO,. Ratios
below this indicate that SO, release exceeds CO, consumption, while those above indicate
that CO, is being preferentially leached over SO,. The CO,/50, ratios for the DMB rejects
range from about 03 to 06 indicating that 50, release continues to ex::.eed CO,
consumption. It is likely that these conditions will continue into the long-term. Ratio
values of 0.7 to 1.0 for the beach deposited and slimes sampies (apart from weeks 16 & 20
for the slimes) indicate a balance between SO, release and CO,; consumption with no
preferential leaching of CO,  Further leaching is required to determine if carbonate
buffering is likely to maintain this balance into the long-term.

These SO, release rates have been used to calculate the inherent oxidation rates (i.e. oxygen

consumption rates, OCR) for each material type as follows:

Deposited slimes: 5 x 10° kg O,/m’/ sec
DMB rejects: 2 x 10° kg O,/m’/ sec
Beach Deposits: 1 x 107 kg O,/m*/sec

Treated Beach Deposits: 3 x 10° kg O,/m’/ sec

The OCR'’s are typical of low to moderately reactive mine waste materials. The data also
indicate that limestone treatment not only controls pH, but also results in a reduction in

the oxidation rate by almost an order of magnitude.

Using the intrinsic oxidation rate (IOR) model, an assessment of the acid SO, generation
rate from these materials can be made. Assuming a volumetric moisture content of less
than 20%_(i.e. 0.2 m'/m’) on exposed beaches, the beach deposits have the potential to
generate approximately 150 tonnes of acid SO, per hectare per year. This rate is
significant and indicates a high risk of acid generation problems for this material.
Although the deposited slimes and DMB rejects are NAF, these materials could generate in
the range of 70 to 100 tonnes of neutral SO, per hectare per year.

Environmental Geochemistry International Pry Lid.
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4.0 Implications for Coal Reject Disposal

Geochemical investigations carried out on the coal reject samples to-date indicate that:

The DMB reject and co-disposed coarse reject and tailings, contain significant reactive
sulphides and acid neutralising carbonates. Therefore, these materials will be reactive
when exposed to surficial oxidation processes. The DMB rejects and co-disposed
slimes are likely to contain sufficient available carbonates to neutralise acid generated
through sulphide oxidation and therefore these materials are not likely to develop acid
conditions. However, due to the higher reactive sulphide content and lack of available
carbonates in the co-disposed beach deposits, it is likely that acid conditions will
develop in these materials when left exposed. Reaction kinetics indicate that acid
conditions are likely to develop in a relatively short time-frame (3 to 6 months)
following exposure.

Due to the presence of significant reactive sulphides in the coal reject materials, the
release of SO, salts following exposure is a potential environmental concern. The rate
of 5O, release is a function of the reactive sulphide content. The following release rates
for the different reject types have been predicted from the test results available to-date:

Coal Reject Type Predicted SO, release
(t SO fhafyear)
DMB rejects 110
- Co-disposed slimes 180
Co-disposed beach deposits (untreated) 250

Co-disposed beach deposits (treated @ 10 kg Ist./t) 140"

* The predicted rate of SO, release from the treated beach deposit
malerial only applies to the SO, release control period. This peniod is yet
to be determined from the leach columns.

Sulphate release from these materials when left exposed is expected to continue at the
predicted rates into the long-term.

Environmental Geochemistry International Pry Lid,
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« Limestone treatment of the co-disposed beach deposited material at a rate of 10 kg/t
is likely maintain pH control (pH above about 4) for a period of about 6 months and
will also reduce the sulphate release rate (SRR). Once pH control is lost it is expected

that SO, release will increase to a rate similar to that of the untreated material.

It is understood that the preferred option for coal reject disposal is to continue truck
dumping the DMB rejects within the spoil dumps and to expand the co-disposal facility to
the west to allow continued disposal of course reject and tailings.

These investigations have highlighted the potential risk of acid generation and high SO,
release from exposed beaches along the perimeter of the co-disposal facility. Low pH
conditions are likely to be developed in these materials within a short time-frame (3 to 6
months) following direct exposure oxidation (i.e. cessation of deposition). Limestone
treatment should provide the necessary security to extend the period of exposure.
However, long-term security will require some form of cover to reduce the oxygen flux into
the deposited materials.

For operational pH and SO, release control, limestone can either be blended into the co-
disposal material prior to disposal or incorporated into the beach deposited materials.
Based on the test results available to-date, blending prior to disposal will require at least
10 kg/t (crushed limestone) to ensure operational control for a period of 6 months.
Alternatively, limestone (crushed -2mm) could be incorporated into the upper 25 cm of the
beach deposited material at a rate of about 5 kg/ha to provide the required control.
Limestone application at higher rates would extend the control period and this aspect
should be further assessed if limestone application is likely to be used as a treatment
ophion.

Environmental Geachemistry International Pry Lid.
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5.0 Recommendations for Future Testing

It is recommended that all leach columns are operated for an additional 6 njonths to
monitor pH, SO, release and CO, consumption. The analytical parameters should include
pH, EC, acidity/alkalinity, Ca, Mg and SO,. These results will allow refinement of

predicted operational and long-term seepage water pH and SO, release.

Additional leach columns would have to be commissioned to further investigate the effect
of higher limestone application rates on pH and SO, release control periods. It is
recommended that this test work only be carried-out if limestone application for
operational control is recognised as a viable treatment option.

Enviranmental Geochemistry International Prv Led,
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Table 2: Leachate chemistry results for the co-disposed beach deposit leach column
(sample CDB2), Stratford Coal Mine.

GEOCHEMICAL CHARACTERISTICS

Total S (%5)

Pyritic 5 (%5)

Total ANC (kg H2SO4/1)
Effective ANC (kg H2S04/1)

0.83
0.62

32

12

NAPP* (kg H2504/1)

NAG (kg H2504/1)
NAG pH

B
29

*NAPP calculated using pyritic S and effective ANC

CONCENTRATION IN SOLUTION (mg/L except pH &EC)

WEEK NUMBER 4 5 12 16 20 24
COLLECTION NO. 1 2 3 4 5 [
Volume Leached (ml) 415 483 477 470 462 467
pH 6.9 62 7.3 6.3 3.9 35
EC{dS/m) 2.21 2.38 2.08 1.97 241 2.61
Alkalinity 30 s 19 10 . ”
Acidity : 5 : - 16.0 18.0
(mgCaCO3/1)
Dissolved Constituents:
Ca 235 225 275 290 200 285
Fe 23 33 0.01 =01 0438 0.94
K 5.0 3.7 46 295 45 3.9
Mg 86 78 90 90 100 102
Ma 206 170 185 145 140 98
S04 1250 1140 1345 1258.2 1258.2 1198.3
Calculated Results
Sulphate Release
SO, Release Rate (mg/kg/ wk) - 69 B0 74 73 70
(mg/kg)
Residual Sulphur (%5) 0.82 0.81 0.80 0.79 078 0.77
Carbonate Consumption
#Empirical CO, Consumption .
Cumulative CO,Consumed | 455 629 | 1010 | 1395 | 1802 | 2210
(mg/kg)
Residual Total ANC
2 31 3 31 30 30
(kg H:SO,/1) ?
C0O,/50, molar ratio 072 0.74 0.75 0.84 0.89 0.91

# Emprical consumption rate assumes all Ca and Mg derived from dissolution of carbonates
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Table 3: Leachate chemistry results for the limestone blended co-disposed beach
deposit leach colummn (sample CDB2 +10 kg CaCO3/t) , Stratford Coal Mine.

GEOCHEMICAL CHARACTERISTICS

Total § (%5) 0.83 MNAPP* (kg H2504/t) -
Pyritic S (%5) (.62
ANC (kg H2504 /1) - NAG (kg H2504 /1) 3
Effective ANC (kg H2504/1) - MAG pH 35
*NAPP calculaled using pyritic S and effective ANC
CONCENTRATION IN SOLUTION (mg/L except pH &EC)
WEEK NUMBER 4 8 12 | 16 20 24
COLLECTION NO. 1 2 3 q 5 [
Volume Leached (ml) 431 493 509 493 480 482
pH 75 6.96 75 72 7.1 62
EC(d5/m) 1.21 0.903 142 1.09 1.05 1.06
Alkalinity | 312 17 30 17 18 -
Acidity y - . - - 5
(mgCaCO3/1)
Dissolved Constituents:
Ca 92 72 130 a8 96 70
Fe 0.05 <0.01 0.01 =0.01 =0.01 =0.01
K 3.3 1.9 3.8 4.2 2.7 1.7
Mg 35 285 58 49 41 29
Ma 110 66 140 B8 70 48
504 520 340 749 554.2 4643 3894
Calculated Results
Sulphate Release
S0, Release Rate (mg/kg/ wk) - 21 48 34 28 23
Cumulative 50, Released 112 19 186 523 634 798
(mg/kg)
Residual Sulphur (%S) " 083 0.82 (.82 0.81 0.81 0.81
Carbortale Consumption
#Empirical CO, Consumption
Rate [mg,.:"kg /wk) 29 58 46 39 28
Cumulative CO, Consumed 128 9744 476 659 816 929
(mg/kg)
Residual Total ANC = = : p =
(kg HSO,/1)
CO, /50, molar ratio 0.70 0.84 0.72 0.77 0.584 0.73

il Emprical consumplion rale assumes all Ca and Mg derived from dissolution of carbonates
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Table 4: Leachate chenmistry results for the co-disposed slimes leach column (sample
CDS1), Stratford Coal Mine.

GEOCHEMICAL CHARACTERISTICS

Total S (%5) 0.68 NAPP* (kg H2504/1) 4
Pyritic 5 (%5) 0.64
ANC (kg H2504/1) 15 NAG (kg H2504/1) 0
Effective ANC (kg H2S04/t) 16 NAG pH 55
*NAPP calculated using pyritic S and effective ANC
CONCENTRATION IN SOLUTION (mg/L except pH &EC)
WEEK NUMBER o 4 s | 12 | 1s 20 24
COLLECTION NO. Initial 1 2 3 4 5 6
Volume Leached {ml) 467 445 402 411 410 411 394
pH 83 74 8.86 75 74 7.0 6.9
EC(d5/m) 4.81 in 238 247 1.81 172 1.36
Alkalin ;'Iy ! 123 33 31 43 26 35 25
Acidity - = - L = z _
(mgCaCO3/1)
Dissolved Constituents:
Ca 490 350 310 300 180 230 180
Fe <0.01 =0.01 0.1 0.01 <0.01 =0.01 0.05
K 10 215 54 5.4 2.6 36 5.6
Mg 205 135 100 104 50 72 50
Na 660 370 220 170 80 106 62
SO 2250 1900 1557.8 11983 554.2 808.8 680
Calculated Results
Sulphate Release
SO, Release Rate (mg/kg/ wk) - 105 78 61 28 41 34
Cumulative SO, Released 524 945 1257 | 1503 | 1616 | 1782 | 1918
(mg/kg)
Residual Sulphur (%5) 0.66 0.65 0.64 063 0.63 0.62 0.62
Carbonate Consumplion
FEmpirical CO, Consumption
SFo e 124 90 93 49 67 47
Cumulative CO, Consumed | 5, 1268 | 1626 | 1997 | 2192 | 2460 | 2649
(myg/ kg)
Residual Total ANC
(kg HSO,/1) 14 14 13 13 13 132 12
CO, /S0, molar ralio (.88 0.72 0.73 .94 1.14 1.03 0.91

# Emprical consumptlion rate assumes all Ca and Mg derived from dissolution of carbonates
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Table 5: Leachate chemistry results for the DMB rejects leach column (sample DMB

Comp), Stratford Coal Mine.

GEOCHEMICAL CHARACTERISTICS
Total 5 (%S) 024 NAPP* (kg H2504/1) -3
Pyritic 5 (%5S) 0.24
ANC (kg H2504/1) 17 NAG (kg H2504/1) 0
Effective ANC (kg H2504/t) 10 NAG pH 6.0
*MNAPP calculated using pyritic S and effective ANC
CONCENTRATION IN SOLUTION (mg/L except pH &EC)
WEEK NUMBER 1 8 12 | 16 20 | 24
COLLECTION NO. 1 b4 3 q 5 6
Volume Leached (ml) 367 | 423 439 442 432 445
pH 78 | 751 8.0 7.8 8.0 82
EC (dS/m) 1.05 1.46 148 1.06 1.18 1.11
Afknffnity ! 34 a0 55 63 123 100
Acidity s = a = : 2
(mgCaCO3/1)
Dissolved Constituents:
Ca 19 265 39 255 285 19
Fe (.01 <0.01 <(.01 =0.01 =0.01 .01
K 3.0 3.2 3.7 28 2.8 1.8
Mg 13 20 29 19 21 135
Na 170 200 250 175 180 135
S04 265 380 4943 2816 239.6 161.7
Calculated Results
Su.fpha_h_r ic{mse
SO, Release Rate (mg/ kg / wk) - 20 27 16 13 9
(mg/kg)
Residual Sulphur (%5) . 024 0.24 0.23 023 0.23 023
Carbonate Consumption |
#Empirical CO, Consumption | |
Rate (mg ke, wk) | 22 14 15 10
Curnulal‘iw: CDJCUHSle{'d 32 Bg 175 232 29,3 334
(mg/kg)
Residual Total ANC
{kg H.S0,/1) 17 17 17 17 17 17
C0, /50, molar ratio 0.35 0.38 042 048 0.63 0.61

# Emprical consumption rate assumes all Ca and Mg derived from dissolution of carbonates
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Figure 1: Acid buffering characteristic curve for DMB Rejects Composite sample (DMB2 & DMB
3) with a calculated ANC of 17 kg H2504/t.
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Figure 2: Acid buffering characteristic curve for Co-Disposed Beach Deposit sample CDB2 with a
measured ANC of 32 kg H2504/t.
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Pigure 3: Acid buffering characteristic curve for Co-Disposed Slimes sample CIIST wnth a measured
ANC of 15 kg H2504/t.
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Figure 4: Kinetic NAG profile for the untreated Co-Disposed Beach Deposit sample CDB-2.
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l'igure 5: Kinetic NAG profile for the Co-Disposed Beach Deposit sample CDB-2 treated with 5 kg CaCO3
(pulverised limestone) per tonne.
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Figure 6: Kinetic NAG profile for the Co-Disposed Beach Deposit sample CDB-2 [reated il 10 kg CaCO3
(pulvensed liniestone) per torne.
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Figure 10: Cumulative S04 release witl leaching.
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Figure 11: CO3/504 molar ratio trend with leaching.
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APPENDIX A

Leach Column Design and Operation
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APPENDIX A Page...Al

Leach Column Design and Operation for
Environmental Geochemical Investigations
(Free Draining Leach Columns)

Column Design

The free draining column configuration is shown in Figure Al. The internal dimensions of the
column funnels are approximately 175 mm diameter and 100 mm high, giving a capacity of
about 2.5 litres. Typically, they will hold about 2 to 2.5 kg of sample. The dry weight of
sample in each column is determined prior to commencing leaching.

Leach Column Operation

The operation of the leach columns is designed to achieve a weekly wet-dry cycle and a
monthly leaching cycle. The sample is wetted by applying water to the surface of the column
each Friday and heat lamps are used to ensure drying of the sample. Leachates are usually
collected every 4th Monday, however this is sometimes modified depending on material
characteristics and analytical requirements.

Heat Lamp Operation

* Heat lamps are operated during work hours from Monday to Friday.

* The lamps maintain a temperature of 30 to 35 °C on the surface of the columns.

* The lamps are switched off at least 3 hours prior to water application to reduce surface
evaporation effects.

»  The lamps are switched on after leachates have been collected.

Enviranmental Geachemistry International Pry Lid.
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Water Application

* Deionised water is applied to the surface of the columns every Friday afternoon according
to the schedule shown below: !

Water Application

Week of Monthly Cycle

Rate Total Velume

(per kg sample) (2kg sample)
1 100 mL 200 mL
2 100 mL 200 mL
3 100 mL 200 mL
4 400 mL 800 mL

Leachate Collection

* Leachates are collected on every 4th Monday moming.

Leachate Analysis

* Routine leachate analyses carried out by EGi include; pH, EC and Alkalinity/ Acidity.

= The solutions are then filtered (< 0.45 pm) and acidified to pH < 2 prior to elemental scans
being performed.

Environmental Geochemistey International Prv Lid.
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Figure A1: Schematic diagram of leach column set-up.
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Rejects Physical Testwork Results
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PPK

Environment &Infrastroctun:

Our Reference:}:\63K057A\LTO01APK.DOC sty L 19

100 Geoge Street
Singleton NSW 2330

PO Box 115
22 July, 1998 A

Telephane 065 723 377
Facsimile DB5 724 080

Mr John Trotter A WAl Carked Cotey Compony
Stratford Coal

Post Office Box 168

GLOUCESTER NSW 2422

Dear John

Re: Washery Rejects Co-Disposal
Geotechnical Assessment

1. Introduction

At your request we have undertaken a limited geotechnical assessment and testing of co-disposal
washery reject at Stratford Coal. The aim of this investigation was to provide geotechnical log
profiles of exposed material in the co-disposal area and collect representative samples for
additional testing by PPK and others, as outlined in your scope of works dated 29 May 1998.

The fieldwork for this investigation was undertaken on 12 June 1998,

2.  Fieldwork

The investigition area was located on the rejects co-disposal area to the north northeast of
Stratford Coal Administration Building. Four testpits were excavated using a backhoe and
located by Stratford Coal personnel. Three test pits were located within the "dry beach" area
and the fourth located within the "slimes pond*.

These locations were pegged for survey purposes, to be located on a site plan by Stratford Coal.
Recovered materials were logged by an experienced Geotechnical Engineer and representative
samples-were taken for subsequent testing. Detailed Geotechnical logs have been attached to
this report with explanatory notes on geotechnical terms used.

Field dry density tests (AS 1289 5.3.1 Sand Replacement Method) were undertaken in each
testpit within the "dry beach” area at a depth of 1.0 m.

Generally, the profile encountered comprised loose to very loosely compacted silty sandy
gravel, black/grey (reject co-disposal).




e

ot bill

kel

[ o Tt

hirg i —

mel wmllll el wsll e

2l

63KO57ATO01 APK.DOC

3. Results

Soil tests conducted were performed in accordance with the methods in AS 1289 Methods of

Testing of Soils for Engineering Purposes. The results have been summarised below:

Source Depth Field Dry Density Field Moisture Content Specific
(m) tm’® (%) Gravity
TP 1.0 1.140 10.0 1.62
P2 1.0 1.303 _ 12.5 1.60
TP3 1.0 1.262 - 13.0 1.78
TP4 1.0 NT 71.4 2.06
NT Mot Tested

Test reports for full particle size distribution have been attached.

PPK will retain recovered samples for a period of three months if additional testing is required.

Should you require clarification or further information please contact Peter Kube or the

undersigned.

Yours sincerely
Damian Wilson

Geotechnical Engineer
PPK Environment & Infrastructure Pty Ltd

Attached: 1. Test Pit Logs
2. Explanatory Notes

3. Test Reports
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PPK Environment & Infrastructure Pty Ltd

PPK

Test Pit Mo.:

TP1

PROFILE - ENGINEERING LOG Sheet 1 of 1
Client : STRATFORD COAL PTY LTD Job number : 63KO57A
Project : CO-DISPOSAL TESTING Date: 12th June 1998
Supenvisedby: PK
Log checked by : DW
Test Location See Site Plan Surface R.L.: Excavation Method : Backhoe
Morthing: Easting Height Datum:
Drilling Information |Sampling Geotechnical Description
SOIL TYPE, colour, consistencylrelative density, Consistencyl  |Moisture Dynamic Cone
moisture, structure, {orgin), USC Rel. Density Penetrometer
ROCK TYPE, colour, texure, struclure, Elows100mm
weatheringf alleration, sl_reng‘lh. defects, etc, 5
£ metres. 5 E' 2 - -
S 8 |63 20u58 8228000228
o m Sity, sandy GRAVEL, black/grey T e dEsE
= (CARBOMACEOUS SILTSTOME/COAL,) E T
= cogrse gravel from S0mm Co-dipesal washery L O T T
05 reject. 2 oL U
E = Fine Gravel with occasional coarse gravel, becoming R -Hl:
E — Niner with dEF‘th T [T T T | I
E =t 1 Y HRE T TR r
2 w Liiiti:
8 1w g Tt
& - 1L A
g i R EE
g s O3 B LY
= 1 — E » ] [ | : :1—|-
3 1% AR R
{% : % _I_: ] L] i i L} |L
3 1 8 B iitire
= 2.0 il - dem ! 000
= = % __: ] T D R | :_
] ] [} i i
— m -1 ] ] ] ] ] (o
] S TR SR SO R M R
25 __] + ) 441 4. H
=4 Testpit Terminated at 2.5 melres 5 g e o
HNo refusal to Backhoe . [ R T T B
11 1 ] i ] ] ] I
30 b O S
= iR R
b 1T i ] i ] L[] :__
il =t O
p— = I | L} L] ] L] L] [
35 =10 eH
b 1T ¥ ] i L] ] |
e e —_i 0 L] i i i |
-] L R R R
0 el & e
g Hiiiiie
2 Fiiiii
=) - AR R
4.5 ] [ ] ] i
— [ : ] ] 1 1 I—E—
=1 T O PR
_l = ma |. [ I T | ::
— —ld i I ] [ ] [] .
I i 1 1 [ 0 ¥
50 =N LA e TR T
Water Sampling Data Moisture Consistency/Relative Density
VS wvery sofl
waler level date US0  wndisturbed sample. |D Dy S soft
of time shown S50mm diameter M Maist F firm
W Wet St E=
water S SRT LR D disturbed sample 5 Saturated VEL very stilf
v H hard
_ waler inflow MNC  cone penetrometer
— Fb  friable
V0L  very loose
L loose
M medium dense
D dense
VD very dense

Teplembet 1006 PRLOGALE
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PPK Environment & Infrastructure Pty Ltd

PPK

Test Pit No.:

TP2

Forwirmenvand & D ndrstnuctun
PROFILE - ENGINEERING LOG Sheet 1 of 1
Client : STRATFORD COAL PTY LTD Job number : 63K0D57A
Project : CO-DISPOSAL TESTING Date: 12th June 1998
Supendsed by : F‘ﬁ
Log checked by : DW
Test Location See Site Plan Surface R.L.: Excavation Method : Backhoe
Morthing: Easting Height Datum:
Drilling Information |Sampling Geotechnical Description
]SOIL TYPE, colour, consistency/relative density, Consistency/  |Moisture Cynamic Cone
mwisture, structure, (orgin), USC Rel. Density Penetrameter
ROCK TYPE, colour, texture, structure, Blows100mm
weathering alteration, strength, defects, ete,
@ = 5
5| RL E:tﬂm'; AE_ TE. 2d oo oo %
= 2] 7] 235
z g |68 2vuzlzlf228l 0w
T Tt I
< z Silty, sandy GRAVEL, blackigrey T kTR f =
= (CARBONACEOUS SILTSTONE/COAL,) ERE R R
_ coarse gravel from S0mm Co-diposal washery i L TR
05 reject. T b
i Fine Gravel with occasional coarse gravel, becoming REEEE ™
R finer with depth FEE
o . D Y O T R TR
— w == 1 0
w o8 2 EEREE:
- E =1 4 4 1y
w0 on A RN I I B R
. — A — L] [ ] i L] ] 4
@ s 'E —t i L] i i i L
Far} 54 =1 i ] [} i L] ] [
2 5 e ot 44§t
2 =5 R
= = [] i i I ] i ]
it — a -1 [ ] [ ] ] 1 ] |
g_ 20 Fs E == A U N T A T
. — = T Y T T R
Avi B Jrr o :—::
i Riiiti g
p— -1 (] (] i (] i L
- [] i i i i ]
2-5 -_l [ ] [ ] ] 1 [ |L
- i HEHEHEHEH
= Testpit Terminated at 2.5 metres i R
= No refusal to Backhoe [ | L R T
-1 i i i i i H
30 ' I
o [ T S A B R
] 1 1 i (] I i
=y o Y O R T S N
— 41 0 ] i (] i =
) I 5 Y A N Y N
35
— 1 440 =
= -1 [ ] [ ] 1 1 i r
—— ] i 1 i i i (] =
2] I BT T RO E N S
1 L] L] L] ] [} [ ]
40 it T3 A e
T =l 1 [ T Y B
i L] L] L] i i 1
T T ¢« » ' v 0 ¥}
% il -1t i 1 i 1 1 L
—= A i i i i i -
dn.E p— 1 1 i L] L} 1 ._l_
i i L] ] i i i
= T i I N T W
=] g I Y T | =
=0 . i N I T | b
5.0 =]} __: : : : : 4| :_
Water Sampling Data Moisture Consistency/Relative Density
VS very soft
water level date Us0  undisturbed sample |[D Dry 5 soft
or time shown S0mm diameter M Moist F firm
W Wet St shilf
walet - D disturbed sample S5 Saturated VSt very sliff
<5 H  hard
o water inflow NG cone penetrometer
= Fb  (riable
VL very loose
L lsose
M medium dense
D denze
VD very dense

ZepEmber 1002 FFLOO LS
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PPK Environment & Infrastructure Pty Ltd

PPK

Test Pit No.:

TP3

PROFILE - ENGINEERING LOG Sheet 1 of 1
Client : STRATFORD COAL PTY LTD Job number : 63K057A
Project : CO-DISPOSAL TESTING Date: 12th June 1998
Supenvised by 1 PK
Log checked by : DW
Test Location  See Site Plan Surface R.L.: Excavation Method : Backhoe
Morthing: Easting Height Datum:
Drilling Information  |Sampling Geotechnical Description
S0IL TYPE, colour, consistencyfrelative density, Consistencyl | Molsture Dynamic Cone
miotsture, structure, (origin), USC Rel, Density Penetrometer
ROCK TYPE, colour, texture, structure, BlowsMM100mm
weathering/ alteration, strength, defects, elc 3
H (=]
| R | Peph j& (2 £2a=08 B
2 metres | £ [ s B 5
] E g o 0 e ro3E o n
= [ o S :-mu.m?;a:?mqfcfn.-.-ﬁ
1
z = Silty, sandy GRAVEL, black/grey R EREREE R
= 2 ] (CARBONACEOUS SILTSTONEMCOAL)) H R R R R
coarse gravel from 50mm Co-di Iwasha'\{ N I
05 ] reject. Some grey brown gravel (SILTSTOMNE 1 : : : : : r
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PPK Environment & Infrastructure Pty Ltd Test Pit No.:
PROFILE - ENGINEERING LOG Sheet 1 of 1
Client : STRATFORD COAL PTY LTD Job number : B63KO57A
Project : CO-DISPOSAL TESTING Date: 12th June 1998
Supervised by : PK
Log checked by : DW
Test Location See Site Plan Surface R.L.: Excavation Method : Backhoe
Northing: Easting Height Datum:
Drilling Information |Sampling Geotechnical Description
SOIL TYPE, colour, consistencyfrefative density, Consistency! | Moisture Dynamic Cone
moisiure, structure, (orgin), USC Rel. Density Penetrometer
ROCHK TYPE, colour, texture, structure, Blows100mm
weathering! alteration, strength, defects, etc.
Depth |8 |eo ' B
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Water Sampling Data Moisture Consistency/Relative Density
WS  very soft
waler level date US0  undisturbed sample |D  Dey 3 soft
of lime shown S50mm diameler M Moist F firrn
W Wet St stiff
waler caaleilog D disturbed sample S Saturated VSt wvery stiff
v H hard
b = water inflow NC  cone penetromeler
o Fb  friable
VL wvery loose
L loose
M medium dense
D dense
VD  wvery dense
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Explanatory Notes to Accompany Investigation Logs

Soil Description

The dominant soil constituent is given in capital letters, with secondary textures in lower case. The dominant feature is determined
from the Unified Soil Classification system and a soil symbol is used to define a soil layer as follows:

UNIFIED SOIL CLASSIFICATION

The appropriate symbols are selected on the result of visual
examination, field tests and available laboratory tests, such
as, sieve analysis, liquid limit and plastieity index.

USC Symbaol Description
GWwW Well graded gravel
GF Poorly graded gravel
GM Silty gravel
GC Clayey gravel
LA Well graded sand
sp Poorly graded sand
SM Sihy sand
5C Clayey sand
ML Sil of low plasticity
CL Clay of low plasticity
OL Organic soil of low plasticity
MH Silt of high plasticity
CH Clay of high plasticity
OH Organic soil of high plasticity
P Peaty Soil
MOISTURE CONDITION

-

Dry ~- Cohesive soils are [riable or powdery

Cohesionless soil grains are free-running

Moist : Soil feels cool, darkened in colour
Cohesive Soils can be moulded
Cohesionless soil grains tend to adhere

Wer - Cohesive soils vsually weakened
Free water forms on hands when handling

For cohesive soils the following code may also be used:

MC =>PL _Moijsture Content much greater than the
Plastic Limit.
MC=>PL  Mouoisture Content greater than the Plastic Limit.
MC =~ PL Moisture Content near the Plastic Limit.
MC < PL Moisture Content less than the Plastic Limit.

COHESIVE SOILS - CONSISTENCY

The consistency of a cohesive soil is defined by descriptive
terminology such as very soft, soft, firm, stiff, very stiff and
hard. These terms are fixed by the shear strength of the soil
as observed visually, by the pocket penetrometer values and
by resistance 1o defermation 1o hand moulding.

A Pocker Penetrometer may be used in the field or the
laboratory to  provide approximate determination of
unconfined compressive strength of cohesive soils.  The
values are recorded in kPa, as follows:

Strength Pocket Penetrometer Reading (kPa)
Very Soft VS <25

Soft 5 201w 50

Firm F 50 to 100

Suff 51 100 to 200

Very Stifl VSi 200 to 400

Hard H =400

COHESIONLESS SOILS - RELATIVE DENSITY

Relative density terms such as very loose, loose, medium,
dense and very dense are used to deseribe silty and sandy
material, and these are usually based on resistance to drilling
penetration or the Standard Penctration Test (SPT) "N’
values. Other condition terms , such as friable, powdery or
crumbly may also be used.

The Siandard Penetration Test (SPT) is carried out in
accordance with AS 1289, 6.3.1. For completed tests the
number of blows required to drive the split spoon sampler
300 mm are recorded as the N value. For incomplete tests
the number of blows and the penetration beyond the seating
depth of 150 mm arc recorded.  If the 150 mm seating
penetration is nol achieved the number of blows to achieve
the measured penetration is recorded.

Density Index (%) N Value

MC <<PL Moisture Content much less than Plastic Limit. Wery Loose VL Do 15 Dlod
; f Loose L 151035 41010
PLASTICITY Medium Dense MD 351065 (01030
Dense D 6510 85 30 to 50
The potential for soil to undergo change in volume with Very Dense VD =85 =50
moisture change is assessed from its degree of plasticity.
The classification of the degree of plasticity in 1erms of the
Liquid Limit (LL) 15 as follows:
Description of Plasticity LL (%)
Low <315
Medium 3510 50
High =50
Explanatory Notes for Geotechnical Terms Page 1 of 2
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Rock Description

The rock is described with strength and weathering symbols as shown below. Other features such as bedding and dip angle

are given.
ROCK QUALITY

The fracture spacing is shown where applicable and the Rock
Quality Designation is given where:

RGQL (%) = sum of sound core pieces 100 mm or longer
total length considered

DEFECT SPACING/BEDDING THICKMESS

Measured at right angles to defects of same set or bedding.

Defect Bedding

Extremely closely spaced <6 mm Thinly Laminated
61020 mm Laminated

Very closely spaced 2010 60 mm Very Thin

ROCK STREMGTH Closely spaced 0.06100.2m Thin
Moderately widely spaced 0210 0.6 m  Medium
- Rock strength is described using AS1726 and ISRM - Widely spaced 06w2m  Thick
Commission on Standardisation of Laboratory and Field Very widely spaced >2m WVery Thick
Tests, "Suggested method of determining the Uniaxial
Compressive Strength of Rock materials and the Point Load DEFECT DESCRIPTION
Index", as follows:
Type:
Point Load Index Is(509
(MPa) B Bedding
F Fault
Extremely Low EL <0.03 c Cleavage
Very Low VL 0.03 10 0.1 1 Joint
Low L 0.11w00.3 S Shear Zone
Medium M 03wl D Drill break
High H lwi
Very High VH Jw 10 Planarity f Roughness:
Extremely High EH =10
. Class Description
ROCK WEATHERING | rough or irregular, stepped
1 smooth, stepped
Rock weathering is described using the following 1] slickensided, stepped
abbreviation and definitions used in AS1726: v rough or irregular, undulating
v smooth, undulating
RS Residual soil VI slickensided, undulating
xw Extremely weathered Vil rough or irregular, planar
Dw Distinetly weathered VI smooth, planar
sw Slightly weathered IX slickensided, planar
FR Fresh
Explanatory Notes for Geotechnical Terms Page 2 of 2
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-‘Aggregates For Engineering Purposes

Client: Stratford Coal Job No. B3K05TA
Project: Co-Disposal Sample No. 4518
Location: Statford Depth:
Source: TP1 0-2.5m Report No. 1
Sieve Size % Passing [Specificalion
(mm) Particle Size Distribution
200 . 100.0 :
75 100.0
63 100.0 100
53 100.0 90 ’/
37.5 95.0 ~ 80 LA
~ 26'5 88.5 < 70 /
19 82.5 E 60 /
&
13.2 76.0 & 50
9.5 67.5 = a0
6.7 538.0 @ 30
4.75 49.5 g |
2.36 39.0 5 1A
1.18 28.5
0.600 220 0 0075 015 03 06 1.8 236 475 85 18 375 53 15
0.425 18.0 d
0.300 16.0 AS Sieve (mm) ¢
0.150 " 12.0
0.075 8.5
Test : Result Specification
Average Least Dimensian (m
Fractured Faces (%)
Material Finer than 75Fm (%)

(C) RTA T203 (F) Sampled By Client

Material Descriplion: Coal Rejects

Procedures Used— D,GH,1I

(A) RTAT201 (D) Owven Dried (G) Sampled By PPK Personnel

(B) RTAT235 (E)} Dry Sieved (H) Sampled from Stockpile in accordance with AS1141.

(I} AS 1289 Sieve to 75um

Comments

Date:

-6~ 8

Authorised  Signatory;

This Document May Not Be Reproduced Except In Full.
-‘ This laboratory is registered by the National
% tests reported herein have been performed in
accordance with its terms of registration.
100 George Street ) )
Singleton NSW 2330 l l
Fininonmen Bl nfrastr ucture

Associalion of Testing Authorities, Australia. The
PPK Environment & Infrastructure Pty Ltd
Laboratory No.1731

//%/Z:, |
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Client:
\Project:
:Lunati on:

STRATFORD COAL
MATERIAL EVALUATION
STRATFORD

Job No:
Report No:
Sample No:

E63K057A
B1
4518

AGGREGATES FOR ENGINEERING PURPOSES-CONCRETE

TEST

METHOD DESCRIPTION

AS1141

RTA

TEST
RESULT

SPECIFICATION

14111 d

141.12 O
141.14 [
141.20 OJ
14133 O

141.5/6 @
1414 [
14122 [

23 0]

141.24 []

DIMENSIONAL REQUIREMENTS

T201 =

GRADING

75.0mm

23.0mm

37.5mm

26.5mm

19.0mm

13.2mm

9.5mm

6.7mm

4.75mm

2.36mm

1.18mm

0.600mm

0.300mm

0.150mm

0.075mm

T203 MATERIAL FINER THAN 75um

max

T213 FPARTICLE SHAPE 3:1 Ratio

% max

T235 AVERAGE LEAST DIMENSION

mm min

T268 CLAY & FINE SILT

GENERAL REQUIREMENTS

T208 PARTICLE DENSITY (SSD)

1620 min

T210 FARTICLE DENSITY (DRY)

1460 min

ka/m3

WATER ABSORPTION

132 max

T211 BULK DENSITY (Loose)

kg/m3 min|

T212 BULK DENSITY (Compacted)

ka/m3 min

DURABILITY

0 gg 0O 0000

T215 WWET DRY STRENGTH VARIATION

M|

WET STRENGTH

min

DRY STRENGTH

min

SIZE OF TEST PORTION

T204

O

LOS ANGELES VALUE

% max

TEST GRADING

T266

O

SODIUM SULPHATE SOUNDNESS

LOSS ON EACH FRACTION

CVERALL WEIGHTED LOSS

Yo max

MARKS: TP1 0-2.5m.Coarse & fine material tested separately then averaged out Submitted by PPK Singleton

This laboratory s registered by the National Association
of Testing Authorities, Australia, The lests reported
herein have been perfformed in accordance with its terms
of registration.

N

Authorised Signatory: o), Q‘m{?’

Date: 74 £-94F

PPK

Environment

Elnfrastructure

PPK Environment & Infrastructure Pty Ltd
59 Sydney Road BathursLNSW. 2795

Materials Laboratory Mo. 1281
Phone: (02) 63314188 Fax: (02)63316798
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Aggregates For Engineering Purposes

Client: Stratford Coal Job No. 63K057A
Project: Co-Disposal Sample No. 4519
Location: Stratford Depth:
Source: TP2 0-2.5m Report No. 2
Sieve Size (mm) % Passing Specification |ATTERBERG LIMITS . Frocedures
200 Liquid Limit %o
75 Plastic Limit %|
63 Plasticity Index %
53 100 Linear Shrinkage %
~ 375 94 Mould Length mm
26.5 87 Crumbling / Curling
19 79 Sample History H.K
13.2 71 Sample Preparation F
8.5 63 (A) AS 1289.3.1. 1 Liquid Limit - Standard Method
6.7 53 (B) AS 1289.3.1. 2 Liguid Limit - Subsidiary Methad
4.75 45 (C) AS 1288.3.2 .1 Plastic Limit - Standard Method
2.36 34 (D) AS 1289.3.3 .1 Plasticity Index - Standard Method
1.18 21 (E) AS 1289.3.4.1 Linear Shrinkage - Standard Method
0.600 13 (F) AS 1289.3.6.1 Washed
0.425 10 (G) AS 1289.3.6.2 Dry Sieved
0.300 7 (H) OVEN DRIED
0.150 4 (1) DRY SIEVED
0.075° 1.9 (J) RTAT201
. (K} Sampled By PPK Personnel
(L) Sampled By Client”
SOILS DESCRIPTION/USC |  Coal Rejects
. Remarks:

This Document May Not Be Reproduced Except In Full.

registration,

PPK Environment & Infrastructure Pty Ltd
100 George Street
Singleton NSW 2330

Laboratory No.1731

PPK

Vorrvrnmmurrend Ko mifrastraciuee

This laboratory is registered by the Mational Association of  Authorised Signatory: Date:
‘ Testing Authoriies, Australia. The lests reported herein /
have been performed in accordance with its lerms of '
B : Jv-6- 95
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Cllent:
Project:
Location:

STRATFORD COAL
MATERIAL EVALUATION
STRATFORD

Report No:
Sample No:

63K057A
B2
4519

AGGREGATES FOR ENGINEERING PURPOSES-CONCRETE

TEST| METHOD

AS1141

RTA

DESCRIPTION

TEST
RESULT

SPECIFICATION

114111 ]

114112 ]

1141.14 [
141,20 O
1141.33 O

1141.5/6 [
11414 O
1141.22

1.23 O

i1141.24 [

T201 |

DIMENSIONAL REQUIREMENTS

GRADING

75.0mm

53.0mm

37.5mm

26.5mm

19.0mm

13.2mm

9.5mm

6.7mm

4.75mm

2.36mm

1.18mm

0.600mm

0.300mm

0.150mm

0.075mm

T203

MATERIAL FINER THAN 75um

T213

PARTICLE SHAPE 3:1 Ratio

max

T235

AVERAGE LEAST DIMENSION

%
Yo
mm

min

T268

CLAY & FINE SILT

Yo

GENERAL REQUIREMENTS

T209

PARTICLE DENSITY (SSD)

1600 _kgme

min

T210

PARTICLE DENSITY (DRY)

1460  kg/m3

min

WATER ABSORPTION

9.1 %

max

T211

BULK DENSITY (Loose)

kg/m3

T212

_ko/im3

min

BULK DENSITY (Compacted)
! DURABILITY

T215

O po 00 0000

+ WET DRY STRENGTH VARIATION

%

max

WET STRENGTH

KN

min

DRY STRENGTH

KN

min

SIZE OF TEST PORTION

T204 [

LOS ANGELES VALUE

%o

max

TEST GRADING

T266 O

SODIUM SULPHATE SOUNDNESS

LOSS ON EACH FRACTION

OVERALL WEIGHTED LOSS

%

max

{EMARKS:

TP2 0-2.5m.Coarse & fine material tested separately then averaged out Submitted by PPK Singleton

Thizs laboratory & registered by the Natonal Assodation Authorssed Signatony:
‘ of Testing Authoriies, Austrafia. The tests reported
k herein have been performed In accordance with &s terms

of registration.

Date: 24-4-4%F

TN Co flad!

PPK

Environment&Infastructure

PPHK Environment & Infrastructure Pty Ltd
59 Sydney Road.BathursLNSW.2785

Matedals Laboratory No. 1281
Phone: (02) 83314188 Fax: (02)63316798
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Aggregates For Engineering Purposes

Client: Stratford Coal Job No. B63K05TA
Project: Co-Disposal Sample No. 4520
Location: Stratford Depth:
Source: TP3 0-2.5m Report No. 3
Sieve Size (mm) % Passihg Specification . |ATTERBERG LIMITS Procedures
200 Liguid Limit %
75 100 Plastic Limit %]
63 98 Plasticily Index %
53 a5 Linear Shrinkage %
~ 875 89 Mould Length mm
26.5 81 Crumbling / Curling
18 77 Sample History H.K
13.2 71 Sample Preparation F
9.5 65 (A) AS 1289.3.1.1 Liguid Limit - Standard Method
6.7 54 (B) AS 12B89.3.1.2 Liquid Limit - Subsidiary Method
4.75 43 (C) AS 1289.3.2.1 Plastic Limit - Standard Method
2.36 29 (D) AS 128933, 1 Plasticity Index - Standard Method
1.18 17 (E) AS 1289.3.4 .1 Linear Shrinkage - Standard Method
0.600 11 (F) AS 1289.3.6.1 Washed
0.425 9 (G) AS 1289.3.6 .2 Dry Sieved
0.300 7 (H) OVEN DRIED
0.150 2 {1) DRY SIEVED
0.075" -0.1 (J) RTAT201
. (K) Sampled By PPK Personnel
(L) Sampled By Client
SOILS DESCRIPTION/USC |  Coal Rejects

_Remarks:

This Document May Mot Be Reproduced Except In Full.

R

This laboratory is registered by the Malional Associalion of
Testing Authorities, Australia, The tesls reported herein
have been performed In accordance with its terms of
registrafion,

Authorised Signatary:

%//L&Zﬁ.@a Jo- 678

Date;

PPK Environment & Infrastructure Pty Ltd
100 George Street
Singleton NSW 2330

Laboratory No.1731

PPK

Vrmirgrareont Sl pfranructue
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Client:
Project:
Location:

STRATFORD COAL
MATERIAL EVALUATION
STRATFORD

Job No: 63K057A
ReportNo: B3
Sample No: 4520

AGGREGATES FOR ENGINEERING PURPOSES-CONCRETE

TEST

METHOD

DESCRIPTION

AS1141

RTA

TEST
RESULT

SPECIFICATION

;1141.11 O

1141.12 ]
1141.14 [
1141.20 ]
1141.33 [

141.5/8 [ |T209
T210

1414 O

141.22

1.23 1

141.24 O

T211
T212

T215

T204

T256

T201

T203
T213
T235
TZ268

0 gpg 00 0000

DIMENSIONAL REQUIREMENTS

| GRADING

75.0mm

53.0mm

37.5mm

26.5mm

19.0mm

13.2mm

9.5mm

6.7mm

4.75mm

2.36mm

1.18mm

0.600mm

0.300mm

0.150mm

0.075mm

MATERIAL FINER THAN 75um

%

max

PARTICLE SHAPE 3:1 Ratio

%

AVERAGE LEAST DIMENSION

mim

min

CLAY & FINE SILT

%

max

GENERAL REQUIREMENTS

PARTICLE DENSITY (SSD)

1780  kg/m3

min

PARTICLE DENSITY (DRY)

1630  kg/m3

min

WATER ABSORPTION

8.8 %

BULK DENSITY (Loose)

min

BULK DENSITY (Compacted)

min

DURABILITY

ka/m3

» WET DRY STRENGTH VARIATION

max

WET STRENGTH

min

DRY STRENGTH

min

SIZE OF TEST PORTION

LOS ANGELES VALUE

%
KN
KN

%o

TEST GRADING

SODIUM SULPHATE SOUNDNESS

LOSS ON EACH FRACTION

OVERALL WEIGHTED LOSS

%

max

=MARKS: TPE 0-2.5m.Coarse & fine material tested separately then averaged out.Submitted by PPK Singleton

N

This laboratory is registered by the National Association
of Testing Authorities, Austrafa. The tests reported
herein have been performed in accordance with s terms
of registration.

Authorised Signatory: "7, A, (;_éfx//

24-6-98.

Date:

PPK

Envirvnment&Infrasmucthume

PPK Environment & Infrastructure Pty Ltd
59 Sydney Road.Bathurst. NSW 2735

Materials Laboratory Mo, 1281
Phone: (02) 63314188 Fax: (02)63316798

POCRAGOC O 0.5
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Aggregates For Engineering Purposes

Client: Stratford Coal Job No. B63K057TA
Project: Co-Disposal Sample No. 4521
Location: Statford Depth:
Source: TP4 0-2.5m Report No. 4
Sieve Size % Passing |Specification
(mm) Particle Size Distribution
. 200 100.0 :
75 100.0
63 100.0 100 —_
53 100.0 o0
37.5 100.0 = 80
~26% 100.0 = 70
19 100.0 £ 60
13.2 100.0 8 s0
9.5 100.0 = 40
6.7 100.0 g 20
4.75 100.0 &
2.36 100.0
1.18 100.0 b
0.600 100.0 0 0075 015 03 06 1.18 235 475 85 19 375 53 75
0.425 100.0
0.200 99.5 AS Sieve (mm)
0150 - 899.0
0.675 96.0
Test Result Specification
Average Least Dimensiop (m
Fractured Faces (%)
Material Finer than 75Fm (%)

Material Description:

Coal Rejects

(A) RTA T201
(B) RTA T235
(C) RTA T203

Procedures Used:—-

D,G,H,I

(D) Oven Dried
(E) Dry Sieved
(F) Sampled By Client

(G) Sampled By PPK Personnel
(H) Sampled from Stockpile in accordance with AS1141.
(I) AS 1289 Sieve to 75um

Comments

This Document May Not Be Reproduced Except In Full.

R

This laboralory is registered by the National
Association of Testing Authorilies, Australia. The
tests reporied herein have been performed in
accordance with its terms of registration.

Authorised Signatory: Date:
/%4' o262

PPK

PPK Environment & Infrastructure Pty Ltd
1 Uql-_GEurge Street
Singleton NSW 2330
Laboratory No.1731

7
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Soil Particle Density - Report Report No. 119

(- _ -
Client: PPKFPtyLiud _JobNo.J 178525704 |
Project: Client Project No 63K057A Sample No.: as shown
Location: Stratford . Test Hole No.: TP 4

Depth (m) ; as shown
TEST METHOD : AS1289.3.5.1 J Client Sample ID 3 as shown
SAMPLING HISTORY : Supplied by client
Average Average
Client | Testhol LM Spparent: Apparent Soil Particle Temp.
Sample ;t p'rh' Sumple Particle Density | Particle Density Density (Pst) (0C)
1D (o) Nitabey -2.36 mm (P +2.36 mm (Fi) (g/em3)
4 (g/em3) (g/em3)

4521 00-25 1670/01 2.06 n/a 2.06 18
SAMPLE DESCRIPTION : dark grey silt i
SAMPLE DESCRIPTION :
SAMPLE DESCRIFTION :
SAMPLE DESCRIPTION :
SAMPLE DESCRIPTION :
SAMPLE DESCRIPTION : )

i
SAMPLE DESCRIPTION :
SAMPLE DESCEIPTION :
NOTES :
ABBREVATIONS: nfa not applicable
’ at not tested
nfay not available

.‘

Tested by: GV [ GEOTECHNICAL TESTING SERVICES
36 Oxley Street, Crows Nest NSW 2065

Date tested:|  1/07/98 Tel: (02) 9439 4033 Fax: (02) 9436 0606 IMEE
Checked by: LONGMAC ASSOCIATES PTY. LIMITED

Certified by: jﬁ This laboratory is aeeredited by the National Asseciation of Testing Authorities, Ansralia
. The tests reported herein have been performed In accordance with its terms of scereditation.
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REF: 980502

Dr David J Williams
C/- Department of Civil Engineering
The University of Queensland QLD 4072

Telephone:  (07) 3365 3642 (W)
(07) 3366 4246 (H)

Facsimile:  (07) 3365 4599
Email: D.Williams{@mailbox.uqg.edu.au

23 July 1998

Mr Owen Droop

Gilbert & Sutherland Pty Ltd

Soil and Water Resource Consultants
PO Box 2057

BARDON QLD 4065

Dear Owen

RE: LABORATORY TESTING OF STRATFORD WASHERY WASTES

1 INTRODUCTION

This report presents the results of laboratory testing carried out from 29 June to 16
July 1998 on a tailings and a co-disposal sample supplied from Stratford Mine. The
testing comprised the determination of the drying soil water characteristic curves
(SWCC) and saturated permeabilities of the two materials.

J.

2 RESULTS OF LABORATORY TESTING
2.1  SWCC Testing

The drying SWCCs for the two materials were determined using Tempe cells for
matrix suctions of up to 100 kPa and a pressure plate apparatus for matrix suctions of
up to 500 kPa. The co-disposal material was obtained by combining the three
supplied samples, scalped to pass 2.36 mm prior to testing. The data points are
presented in Table | and plotted on Figures 1 and 2 for the tailings and coarse reject,
respectively. The fitted SWCCs shown on Figures | and 2 were determined using the
SoilCover software, based on the Fredlund and Xing method.
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Table 1 Data points for SWCC for Stratford washery wastes

MATRIX SUCTION VOLUMETRIC WATER CONTENT
(kPa) TAILINGS CO-DISPOSAL
0.039 - 0.484

0.17 5 0.478
0.43 . 0.443
0.53 - 0.429
0.63 5 0.417
0.83 - 0.398
1.1 : 0.377
1.6 - 0.349
1.95 - 0.329
2.57 5 0.303
2. - 0.291
3.5 : 0.264
4 " 0.251
5 0.599 0.230
6 - 0213
7 - 0.204
8 . 0.195
9 . 0.186
10 0.533 0.175
15 - 0.159
20 0.438 0.146
30 0.426 0.130
36 . 0.123
40 0.402 -
50 0.395 2
100 0.353 R
200 0.308 E
300 0.280 .
400 0.261 =
""" 500 0.240 0.080

The ﬁtting parameters for the tailings and co-disposal were A =3.41, N=1.28, M =
0.55,and A =1.06, N=1.31, M = 0.87, respectively. '

2.2 Saturated Permeability Testing

The tailings sample was subjected to saturated permeability testing in a 75 mm

diameter Rowe cell, under vertical loading and two-way vertical drainage.

resulting saturated permeability values are tabulated against applied vertical stress in
Table 2 and plotted against applied vertical stress on Figure 3.
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Table 2 Saturated permeability versus applied vertical stress for Stratford tailings

APPLIED VERTICAL STRESS SATURATED PERMEABILITY
(kPa) (m/s)
2 3.27E-7
10 2.50E-8
50 3.15E-9
100 1.69E-9
200 1.24E-9

The combined co-disposal sample, scalped to pass 9.5 mm, was subjected to saturated
permeability testing in a constant head apparatus, under negligible vertical loading and
upward vertical flow. The resulting saturated permeability value was 6.00E-6 m/s.

Should you have any queries regarding the results contained in his report, please do
not hesitate to contact the author. We thank you for the opportunity to be of
assistance to you, and would be pleased to offer any further assistance required.

Yours sincerely

Dr David ] Williams
BE (Hons I), PhD, MIEAust, CPEng
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RESOURCE STRATEGIES

1 INTRODUCTION

In December 1994, Stratford Coal Pty Ltd was granted approval to
develop the Stratford Coal Mine (SCM) as an open-cut mine utilising truck
and shovel extraction methods with on-site coal processing, producing
1.1 Mtpa of saleable coal. In July 1996, approval was given to increase
the production of saleable coal to 1.7 Mtpa.

The mine is situated between the townships of Stratford and Craven
NSW, with consent to operate for a period of 14 years.

Richard Heggie Associates (RHA) has been engaged by Resources
Strategies Pty Ltd to conduct a preliminary noise impact assessment of
proposed operating variations at Stratford Coal Mine involving the rail
transportation of ROM coal from the Duralie Coal Mine for processing at
Stratford.

The objectives of this preliminary noise impact assessment are therefore
as follows:

o To identify the key noise assessment locations in Stratford and
Craven villages.

o To distil the existing mine noise emission database and identify noise
emissions from current train loading operations, then qualify the
potential noise impact of the proposed train unloading operation.

o To distil the existing mine noise emission database and identify noise
emissions from current mine operations, then qualify the potential
noise impact associated with the 35% reduction in ROM coal
extraction at Stratford.

o To identify and assess existing freight and passenger train
movements along the Northern Railway, together with mine
generated train movements.

o To summarise the potential noise impact associated with the
proposed operating variations in relation to the current overall
environmental noise emission levels.
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REPORT 8140-R1 (Revision 1) - STRATFORD COAL MINE TRAIN UNLOADING OPERATIONS
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Resource Strategies Pty Ltd

2 APPROVAL REQUIREMENTS

21 Development Consent Conditions

Attached as Appendix A is a copy of the Department of Urban Affairs
and Planning’s (DUAP) Development Consent dated 19 December 1994
and subsequent Notice of Modification dated 17 July 1996.

Mine Operating Noise Criteria

The Consent nominates mine operating noise criteria in Section - Noise,
Item 4 as follows:

“The applicant shall:

i. measure and record the LA10(15minute) noise level over a minimum
72 hour period at the Perrin, Isaacs, Atkins, Fragley properties and
other locations specified by EPA, during normal operation of the
mine, on a quarterly basis such that the 40 dBA daytime and 35 dBA
night-time noise levels are able to be presented in respect of the
mine site and surrounding area, or as otherwise required by EPA.

ii. submit a management plan for information of Gloucester Council
(“Council’) and approval by EPA, giving noise safeguards and
procedures for dealing with noise episodes which exceed the above
LA10 noise levels, as required by EPA.

ii. institute appropriate noise attenuation measures, to the satisfaction of
the EPA, to ensure the residents of the Fragley residence are not
subject to offensive noise emitted from the mine.

iv. prepare, in consultation with the EPA, and to the satisfaction of the
EPA, a noise reduction program detailing an on-going program of
investigation and implementation of noise reduction measures.”

Hours of Operation

The Notice nominates hours of operation in Section - Hours of Operation
for Roseville Pit, Item 4A as follows:

“All activities associated with construction and operation of the
Roseville pit shall be confined to the hours between 7.00 am and
10.00 pm.”

Existing mining operations are conducted over three 8 hour continuous
shifts Monday to Saturday throughout the year, with changeovers at
0700 hours, 1500 hours and 2300 hours.
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2.2 Environment Protection Authority’s (EPA's)

Attached as Appendix B is a copy of the EPA's Pollution Control
approval Number 001495 dated 6 January 1995 (Appendix B1) and EPA
Licence Number 005161 current to 30 June 1998 (Appendix B2). The
EPA recently issued a Notice under Section 17(D)3 of the Pollution
Control Act 1970 dated 18 September 1997 which documents the
requirements of a Noise Reduction Programme (Appendix B3).

Mine Operating Noise Criteria

The EPA's Licence (005161) nominates Mine Operating Noise Criteria in
Section P1 Noise Reduction Programme, Item 1 Environmental
Outcomes as follows:

“(a) the sound pressure level Lato,T (T = 15 minutes) of noise
emanating from the Premises does not exceed La1o 40 dBA
during Daytime and does not exceed LA10 35 dBA during Night-
time when measured at any point within 20 metres of a
residential dwelling located outside of the Premises;

(b) all noise emissions from the Premises are substantially free of
tonal characteristics during Daytime and Night-time; and

(c) all noise emissions from the Premises are substantially free of
impulsive characteristics during Daytime and Night-time.

Definitions:
In this Condition:
‘Daytime” means:

(a) From Monday to Saturday - 7.00 am to 10.00 pm;
(b) On Sundays and public holidays - 8.00 am to 10.00 pm.

“Night-time” means:

(a) From Monday to Saturday - 10.00 pm to 7.00 am;
(b) On Sundays and Public Holidays - 10.00 pm to 8.00 am.”

23 Interpretation of the Noise Criteria

The Consent and Licence do not make reference to meteorological
conditions under which the noise emission limits apply. In addition, the
EPA’s Environmental Noise Control Manual (1993) does not define a
methodology or procedure for assessing the effects of meteorological
conditions on noise propagation (ie air absorption, wind speed/direction,
temperature inversion and turbulence).
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Resource Strategies Pty Ltd

The EPA has however, provided guidance in a separate document “Use
of Meteorological Conditions when Assessing Operational Noise” undated
for projects of this nature which is attached as Appendix C. The
document states:

“With regard to setting statutory conditions such as in development
consents, the term “prevailing” would be recommended in conjunction
with any performance based noise limit that is applied to the project.
Prevailing weather conditions include calm and windy conditions but
excludes temperature inversions.”

It is therefore concluded that the Consent (DUAP) and Licence (EPA)
noise emission limits would apply under prevailing weather conditions
including adverse winds which may enhance noise emission levels, but
exclude any noise enhancement due to temperature inversions.

4 MONITORING LOCATIONS AND NOISE MONITORING DATABASE

The project site and surrounding area are illustrated in the Location Plan
attached as Appendix D. Table 4.1 describes the existing noise
emission database, including seventeen assessment locations (BG1-
BG4, BG4A, BG5, BG5A, BG6-BG12, BG12A, BG13 and BG14) selected
to be representative of the noise environment in the potentially affected
areas, which form the basis for evaluating and assessing noise emissions
from the project.
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Table 4.1 Monitoring Locations and Measurement Procedures
Location o . o Number of Measurements
No roprietor/Tenant Description 15 Minute Continuous
Attended Logging
BG1 Atkins Wheatleys Road, Stratford 7 1
BG2 Van Der Drift Wood Street, Stratford 15 7
BG3 Isaac? Bucketts Way, Stratford 33 9
BG4 Bagnall Bucketts Way, Craven 31 6
BG4A Bramley Bucketts Way, Craven 0
BG5 Craven' Bucketts Way, Craven 6 3
BG5A Standen Woods Street, Craven 26 4
BG6 Blanch’ Bucketts Way, Craven 0 0
BG7 Perrin’ Bucketts Way, Craven 4 1
BG8 Wadland Bowens Road, Stratford 9 6
BG9 Bailey Glen Road, Craven 7 1
BG10 Hickman “Glengariff”, Stratford 2 1
BG11 Bignell “Marengo”, Stratford 1 0
BG12 Butler' 18 Avon Road, Stratford 4 0
BG12A Judge' 27 Avon Road, Stratford 19 6
BG13 Cossill Deards Lane, Stratford 1 1
BG14 Ross High Street, Stratford 15 3

Note 1 Stratford Coal owned property
Note 2 BG3 Isaac “reference site”

It should be noted that noise measurements carried out at BG4 Bagnall
are also representative of the noise environment at BG4A Bramley.
Similarly, noise measurements conducted at BG5A Craven are also

representative of the noise environment at BG5A Standen.

For the purposes of evaluating the train unloading noise impact the key
assessment locations are represented in Table 4.2 together with the
minimum distance to existing rail loading facility and proposed rail
unloading facility.
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Table 4.2 Key Noise Assessment Locations
Approximate Distance
Property Description Rail Rail
- . Main Pit
Loading Unloading
BG2 Representative dwelling for Stratford

Van Der Drift Village 1920m 2130 m 2220 m
BG3 Nearest p_otenhally gffectgd dwe_llmg to 1090 m 1250 m 2060 m

Isaac overall mine operating noise emissions
sod sagnal | Nemestpotenla afecied el | o | qiaom | zsaom
(BG4A Bramley) rair 9 9 (1170 m) (1040 m) (2430 m)

emissions

BG5 Craven Representative dwellings for Craven 2160 m 1920 m 2370 m
(BG5A Standen) | Village (2200 m) (1960 m) (2750 m)

5 RAIL UNLOADING IMPACT ASSESSMENT

5.1 Description of Rail Loading and Unloading Infrastructure

The existing rail unloading facilities are shown on the Product Conveyor
diagram attached as Appendix E. The two alternative rail unloading
options comprise a Radial or Conical coal stockpile as shown on the

Processing Site Plans attached as Appendix F.

The existing 3,000 t/hr rail loading facility together with the measured
sound power levels (SWLs) are presented in Table 5.1.1. Note, the rail
loading facility comprises the CAT D10 Dozer, Product Conveyor 2 and
Drive, Rail Loadout Bin and locomotives.

Table 5.1.1 Existing 3000 t/hr Rail Loading Facility and Balloon Loop

Item Description Overall SWL
Product Conveyor 1 and Drive Partially enclosed 200 m conveyor length 109 dBA
Product Stockpile Coal 100,000 t capacity, 20 m height conveyor to

. : 100 dBA
Discharge stockpile
CAT D10 Dozer Dozer tracking on coal stockpile 120 dBA
Product Conveyor 2 and Drive Partially enclosed 100 m conveyor length 108 dBA
Rail Loadout Bin 425 t rail loadout bin dumping into coal 110 dBA

wagons
Locomotives 2 off 90 Class locomotives 112 dBA
TOTAL SWL Rail Loading Facility 121 dBA

The existing product stockpile pad will be extended by 40m to

accommodate Duralie product coal.

extension to the Product Conveyor 1.
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The proposed 1500 t/hr rail unloading facility would be established on the
existing balloon loop. The measured and estimated sound power levels
(SWLs) are presented in Table 5.1.2.

Table 5.1.2 Proposed 1500 t/hr Rail Unloading Facility

Item Description Overall SWL

Product Conveyor 1 36 m Product Conveyor 1 extension 100 dBA
Locomotives 2 off 90 Class Locomotives 112 dBA
Rail Unloading Bin Enclosed 1600 t, bottom dump hopper 102 dBA
ROM Conveyor 1 200 m ROM coal conveyor 109 dBA
Conical Stockpile 15000 t capacity, 22 m high 100 dBA
Radial Stockpile 12000 t capacity, 9 m high 100 dBA
CAT D10 Dozer Dozer tracking, feeding dump hopper 120 dBA
ROM Conveyor 2 180 m ROM coal conveyor 109 dBA
TOTAL SWL Rail Unloading Facility 121 dBA

5.2 Train Unloading Noise Impact Assessment

The following information is derived from the description of train loading
and unloading facilities presented in Section 5.1:

Existing Train Loading Facility

o The total overall sound power level of the existing rail loading facility is
121 dBA.

o Train loading and train unloading operations can not occur
simultaneously, therefore it is not necessary to consider cumulative
noise impacts. However, train operations (ie rail loading or rail
unloading) will occur at twice the current frequency with up to eight
train movements per day.

o The two most significant noise sources from existing train loading
operations are from the operation of the dozer on the 100,000 t coal
stockpile and the dumping of coal into coal wagons.

Train Unloading Facility — Conical Stockpile

o The total overall sound power level of the proposed rail unloading
facility (conical stockpile) is 121 dBA.

o It is reasonable to assume that noise emissions from the proposed
train unloading facility would be equivalent to the existing train
loading facility as the dozer would operate (as required) on the
conical stockpile (maximum 22 m) which is similar to the product
stockpile (maximum 20 m).

Document S73\APPENDIX B.DOC 27 August 1998
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o The proposed 7m high visual and acoustic barrier would be
significantly less effective for the conical stockpile option, as the
dozer would operate (as required) up to a maximum stockpile height
of 22m. However, the barrier would provide appreciable noise
attenuation to the ROM coal conveyors and reclaim hopper.

o In view of the proposed doubling of train movements, the magnitude
of train-related (ie rail loading or rail unloading) noise emissions would
remain unchanged but occur at approximately twice the frequency.

Train Unloading Facility — Radial Stockpile

o The total overall sound power level of the proposed rail unloading
facility (radial stockpile) is 121 dBA.

o It is reasonable to assume that noise emissions from the proposed
train unloading facility would be equivalent or only marginally (1 dBA)
less than the existing train loading facility as the dozer would operate
(as required) on the radial stockpile (maximum 9 m) which is well
below the elevation of the product stockpile (maximum 20 m).

o The proposed 7 m high visual and acoustic barrier would be more
effective for the radial stockpile option, as the dozer would operate
(as required) up to a maximum stockpile height of 9 m. The barrier
would also provide appreciable noise attenuation to the ROM coal
conveyors and reclaim hopper.

o In view of the proposed doubling of train movements, the magnitude
of train-related (ie rail loading or rail unloading) noise emissions would
remain unchanged but occur at approximately twice the frequency.

5.21 Existing Train Loading Noise Emissions

The results of the noise monitoring programme have been distilled to
identify noise emission levels from current train loading operations at the
four key assessment locations. The measured overall mine and
estimated train loading (ie train loading, wagon and locomotive noise)
LA10(15minute) Noise emissions are presented in Table 5.2.1.1, together with
the maximum (Lamax ) noise emissions arising from dozing operations on
the product stockpile.
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Table 5.2.1.1 Operator-Attended Noise Emission Levels

Date Train Arrival . . . . Dozer
Ke)_/ Time (hours) Departure Date Overall Mine Estimated Train Train Comment
Location Wind and Time (hours) LA10(15minute) LA10(15minute) Comment LAmax
Constant .
BG4 27.9.96 27996 0015 . Stockpile
Bagnall 0045 Calm 27096 0130 47 dBA 45 dBA loading and |55 yp A
locomotive
BG4 6.2.97 6.2.97 0355 Train loading Tracks
Bagnall 0400 E 6297 0443 42 dBA 40 dBA clearly audible | 42 dBA
BG4 9.56.97 9.5.97 0310 45 dBA 44 dBA Train loading Tracks
Bagnall 0335 SW 9597 0400 (Lmax 50 dBA) | clearly audible | 48 dBA
BG4 12.8.97 12.8.97 2145 Train loading Dozer
Bagnall 2200 SSE 12897 2350 33 dBA <30 dBA inaudible Inaudible
BG4 13.8.97 12.8.97 2230 Train loading Tracks
Bagnall 0045 SSE 13897 0115 39 dBA <30 dBA inaudible 42 dBA
BG4 14.8.97 14.8.97 2140 Train loading | Tracks just
Bagnall 2200 WNW 15897 0040 46 dBA <30 dBA inaudible audible
BG4 15.8.97 14.8.97 2140 Train loading Dozer
Bagnall 0030 NW 158.97 0040 45 dBA 42 dBA clearly audible | Inaudible
BG4 13.11.97 14.11.97 2300 Train loading Dozer
Bagnall 2345 WNW 15.11.97 0020 42 dBA 40 dBA clearly audible | inaudible
BG4 13.2.98 12208 2320 Locomotive Tracks
Bagnall 0110 ENE 13298 0047 38 dBA 34 dBA audible audible
BG4 12.2.98 12.2.98 2320 Train loading Tracks
Bagnall 2330 132,98 0047 44 dBA <30 dBA inaudible 54 dBA
BG5A 6.2.97 5.2.97 2355 Train loading Tracks
Standen 0020 SSW 6297 0047 42 dBA <30 dBA inaudible 42 dBA
BG5A 9.5.97 9.5.97 0310 40 dBA <36 dBA Train dump Tracks
Standen 0310 SSW 9597 0400 (LAmax 43 dBA) audible 43 dBA
) . Tracks
BG5A 13.8.97 12897 2230 Train loading :
Standen 0015 SSE 13897 0115 31dBA <20 dBA inaudible just
audible
BG5A 14.8.97 14.8.9 2140 Train loading Dozers
Standen 0000 WNW 15897 0040 40 dBA <30 dBA inaudible inaudible
BG5A 13.11.97 14.11.97 2300 Train loading Tracks
Standen 2315 SW 1511.97 0020 39 dBA <30 dBA inaudible audible
BG3 15.8.96 27.9.96 0015 Train loading Stockpile
Isaac 0045 SW 27.9.96 0130 45 dBA <30 dBA inaudible 51 dBA
BG3 12.8.97 12.8.97 2145 Train loading Tracks
Isaac 2230 S 12897 2350 44 dBA <30 dBA inaudible audible
BG3 15.8.97 14.8.97 2140 49 dBA <43 dBA Train dump Dozers
Isaac 2230 NW 15897 0040 (LAmax 45 dBA) audible inaudible
BG3 13.11.97 14.11.97 2300 Train loading Tracks
Isaac 0015 ENE 15.11.97 0020 46 dBA <30 dBA inaudible 48 dBA
BG3 13.2.98 12.2.98 2320 Train loading | Tracks just
Isaac 0030 NNE 13.2.98 0047 34 dBA <30 dBA inaudible audible
BG2 13.2.98 12.2.98 2320 Train loading Dozers
Van Der 0010 ENE 13298 0047 28 dBA <20 dBA inaudible inaudible
Document S73\APPENDIX B.DOC 27 August 1998
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REPORT 8140-R1 (Revision 1) - STRATFORD COAL MINE TRAIN UNLOADING OPERATIONS
PRELIMINARY NOISE IMPACT ASSESSMENT

Resource Strategies Pty Ltd

Impact Assessment

a

Existing train loading noise emissions (ie train loading, wagon and
locomotive noise) at BG4 Bagnall (and BG4A Bramley) are clearly
discernible from other mine generated noise emissions, where the
maximum recorded LA10(15minute) noise level was 45 dBA.

Dozer tracking noise emissions whilst operating on the product
stockpile are also clearly audible at BG4/A Bagnall with a maximum
recorded (LAmax) level of 54 dBA.

Train loading noise emissions at BG3 Isaac and BG5/A are
occasionally audible with maximum (Lamax) levels of 45 dBA and
43 dBA respectively but remain less discernible from other mine-
generated noise emissions.

Dozer tracking noise emissions, whilst operating on the product
stockpile are clearly audible at BG3 Isaac (Lamax 51 dBA) and also
audible at BG5/A Craven (LAmax 43 dBA).

Train loading and dozer tracking (product stockpile) have not been
recorded at BG2 Van Der Drift during the monitoring programme.

6 OVERALL MINE OPERATING NOISE IMPACT ASSESSMENT

6.1 Description of Mine Equipment Schedule

The current and proposed mine equipment schedules are presented in
Table 6.1.1. It is anticipated that the existing mobile equipment fleet
currently extracting up to 3.4 Mtpa of ROM coal would be scaled down in
order to extract up to 2.1 Mtpa, with the production of saleable coal
remaining at 1.7 Mtpa.

Document S73\APPENDIX B.DOC
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PRELIMINARY NOISE IMPACT ASSESSMENT

Resource Strategies Pty Ltd

Table 6.1.1 Existing and Proposed Mine Equipment Schedule
Existing 3.4 Mtpa/1.7 Mtpa Proposed 2.1 Mtpa/1.7 Mtpa
Equipment Sound Power Sound Power
Description No of ltems Level No of ltems Level
(dB re 1 pW) (dB re 1 pW)
Drills 1 116 1 116
Excavators (Coal) 2 115 2 115
Excavators (Waste) 3 122 2 120
789 Haul Trucks 6 132 6 132
785 Haul Trucks 7 131 6 131
777 Haul Trucks 3 123 - -
Dozers (Inpit) 1 114 1 114
Dozers (Dump) 1 119 1 119
Dozers (Stockpile) 1 120 1 120
Loaders (ROM) 1 117 1 117
Graders 1 115 1 115
Water Truck 1 120 1 120
Coal Preparation Plant 1 122 1 122
Rail Loading 1 121 - -
Rail Loading/Rail Unloading - - 1 121
TOTAL SWL 30 136 25 136

6.2 Overall Mine Noise Impact Assessment

The following information is derived from the description of mine
equipment presented in Section 6.1:

The total overall sound power level of the existing 3.4 Mtpa/1.7 Mtpa
mining operation (including rail loading) is 136 dBA.

The total overall sound power level of the proposed
2.1 Mtpa/1.7 Mtpa mining operation (including rail loading or rail
unloading) is 136 dBA.

It is concluded that overall magnitude mine noise emission levels will
remain unchanged as a result of the proposed operating variations.

6.3 Existing Overall Mine Noise Emission Levels

Document S73\APPENDIX B.DOC

A summary of the night-time operator-attended noise measurements
conducted periodically since the increase from 1.2 Mtpa to 1.7 Mtpa of
saleable coal to the four key assessment locations is presented in
Table 6.3.1.
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REPORT 8140-R1 - STRATFORD COAL MINE TRAIN UNLOADING OPERATIONS
PRELIMINARY NOISE IMPACT ASSESSMENT
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Table 6.3.1 Summary of Operator-Attended Night-time LA10(15minute) Emission
(dBA re 20 pPa)

Date BG2 Van Der BG3 BG4 Bagnall BG5A Standen
Drift Isaac (BG4A Bramley) (BG5 Craven)
26 Sep 1996 44 45 47 42"
8 Oct 1996 31 37 36 42
15 Oct 1996 34 44 44 43
40
5 Feb 1997 - 35 42 42
43 38 <30
5 May 1997 40 42 41 <35
50 43 <30
48 43 38
8 May 1997 - 52 45 39
45 40
44 33 34
12 Aug 1997 - 49 40 32
52 43 40
41
14 Aug 1997 - 49 46 40
45 45
42
21 Aug 1997 - 36 - -
40
10 Nov 1997 - 36 36 36
11 Nov 1997 39 41 37
44
13 Nov 1997 ; 46 44 39
42 39
33
38 30 33 30
9 Feb 1998 33 39 38 31
40 30 34 33
39 43 44 40
12 Feb 1998 28 34 38 38
28 31 37 37

Note 1: BG5 Craven

The operator-attended night-time La1o¢15minute) emission levels can be
further distilled in order to provide a subjective impact of the existing
overall mine noise emission levels as presented in Table 6.3.2.
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PRELIMINARY NOISE IMPACT ASSESSMENT
Resource Strategies Pty Ltd

Table 6.3.2 Compliance Conditions and Noise Impact Assessment

(BG5 Craven)

air drainage flow (ie temperature inversion
and adverse wind)

Location Mine Emissions Effect of Atmospheric Conditions Subjecti\1/e
for Compliance Impact
BG2 Compliance under calm and favourable
. 31 dBA - 44 dBA conditions, however occasional exceedances Moderate
Van der Drift . . : :
during moderate inversions or adverse wind
BG2 Compliance under favourable conditions,
lsaac 30 dBA - 52 dBA | however exceedances during almost all other High
conditions
Compliance under favourable conditions,
BG4 Bagnall however exceedances during almost all other .
(BG4A Bramley) 33 dBA - 47 dBA conditions, dwelling affected by rail loading High
operations
Compliance under calm and favourable
BG5A Standen conditions, however frequent exceedances
<30 dBA - 43 dBA | due to the prevailing north-northeasterly cold Moderate

Note 1: Based on relative exceedance of EPA noise intrusion criteria LA10(15minute) 35 dBA night-time.

7 RAIL TRANSPORTATION NOISE IMPACT ASSESSMENT

71 Rail Transportation Noise Assessment Criteria

The EPA rail traffic noise control guideline provides noise criteria for

residential

receivers specified as both a 24 hour Laeq (equivalent

continuous noise level) and as a maximum passby level, neither of which

should be exceeded. The guideline gives maximum levels of:

LAeq 24hour

LAmax

60 dBA and
85 dBA

These guideline levels are normally evaluated at the most exposed
property boundary.

The philosophy behind applying a 24 hour equivalent continuous noise
level criterion is that being “averaged” throughout the day, it is sensitive to
both the noise level of individual events and the number of noise events.

7.2 Existing and Proposed Rail Traffic

The existing and proposed mine generated train movements are

presented in Table 7.2.1.

The proposed inbound Duralie ROM coal

would be transported on a dedicated twenty (20) wagon locomotive train.
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Table 7.2.1 Mine Generated Train Movements (ie Arrival and Departure)
Train Requirement Coal Rate/Type Average Daily Peak Daily
EXi;f;%é%”,t\ﬁ%‘;”d) 1.7 Mtpa Product 1.5 (7 day week) 4
Proposec (meun®) | 0sto1amparom | 131022 (7 do ween :
Pro%ﬂf:t}’o(gﬁ?:;”d) 1.7 Mtpa Product 1.5 (7 day week) 4
Total Proposed 2.6 t0 3.0 Mtpa 3.0 to 3.7 (7 day week) 8

Stratford/Duralie

3.6 to 4.6 (5 day week)

Note:

It is assumed that inbound Duralie trains will unload ROM coal and depart empty.

The numbers of existing freight and passenger train movements (as
provided by the State Rail Authority) and the anticipated additional freight
movements of inbound ROM coal are presented in Table 7.2.2, together
with the estimated operating conditions whilst travelling on the North
Coast Line in the vicinity of Craven and Stratford Villages.

Table 7.2.2 Existing and Proposed North Coast Railway Line Rail Movements

Existing/ Train Period of Average Peak Train Train Thro_ttle
Proposed Type Week Passby Passby Length Speed Setting
Per Day Per Day (m) (kph) (Notch)
Existing Freight Mon - Sat 14 16 600 60 4
Existing Freight Sun 10 11 600 60 4
Existing | Passenger | Mon - Sat 6 190 80 4
Existing | Passenger Sun 6 190 80 4
Existing Stratford | Mon - Sun 8 750 60 4
Proposed Duralie Mon - Sun 8 375 60 4
Total Monday to Saturday 27 38
Total Sundays 23 33

7.3 Prediction of Rail Traffic Noise

Calculation of the 24 hour equivalent continuous noise level (LAeq) and
the maximum (LAmax) passby levels have been conducted using a
computer prediction model developed by Richard Heggie Associates.
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The prediction model uses characteristic noise levels for the various
sources (locomotive engine and exhaust noise as a function of throttle
notch, wheel/rail noise as a function of train speed, and wagon type, etc)
at a fixed reference distance. The model then makes adjustments for the
train length and the actual distance from the track. Parameters including
the LAeq(24hour) and maximum passby level (LAmax) can then be determined
by summing the effects of individual noise sources and by incorporating
the number of daily train events.

The calculated LAeg(24hour) and maximum Lamax noise levels for the
existing, Duralie mine-generated and total train movements in the vicinity
of the project are presented in Table 7.3.1.

Table 7.3.1 Predicted Existing, Duralie and Total Train Noise Emissions
Existing Trains - dBA Proposed Duralie Trains - dBA Total Trains - dBA
D::;z:;i:o Average Peak LAmax Average Peak LAmax Average Peak LAmax
LAeq(24hour) | LAeq(24hour) LAeq(24hour) | LAeq(24hour) LAeq(24hour) | LAeq(24hour)
25m 59 60 89 49 52 84 59 60 89
50 m 56 57 86 47 49 80 56 58 86
100 m 53 55 82 44 47 76 54 55 82

Document S73\APPENDIX B.DOC

The following impact assessment is derived from the results presented in
Table 7.3.1 and the EPA's recommended noise criteria of LAeqg(24hour) of
60 dBA and Lamax of 85 dBA:

a. A comparison of the existing average traffic LAeq(24hour) noise
emissions with the total train noise emissions (ie including proposed
Duralie movements), indicates that existing noise levels would
increase only marginally (<1 dBA) and still meet below the EPA's
60 dBA criterion at a distance of 25 m.

b. A comparison of the existing peak traffic LAeq(24hour) noise emissions
to the total train noise emissions (ie including proposed Duralie
movements), indicates that existing noise levels would increase only
marginally (<1 dBA) and still meet the EPA's 60 dBA criterion at a
distance of 25 m.

c. The predicted maximum (LAamax) noise emission level of 84 dBA at
25 m from the proposed Duralie train movements complies with the
85 dBA criterion.

d. The predicted maximum (LAmax) noise emission of 89 dBA at 256 m
from the existing passenger train movements may moderately
exceed the 85 dBA criterion, however this situation is outside the
control or responsibility of the proponent.
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It is concluded that the average traffic and peak traffic LAeq(24hour) noise
emissions arising from the predicted total train movements (ie existing
and proposed Duralie movements) comply with the EPA's recommended
60 dBA Laeq(24hour) Noise criterion at a distance of 25 m. In addition, the
predicted maximum (LAmax) noise emission from the proposed Duralie
train movements complies with the EPA's 85 dBA criterion.

Furthermore, noise emissions from the additional train movements would
increase existing train noise levels in the vicinity of the railway only
marginally (1 dBA) producing a negligible impact on existing receivers.

8 SUMMARY OF FINDINGS

This report presents the results and findings of a preliminary noise impact
assessment of proposed operating variations at Stratford Coal Mine
involving the rail transportation of ROM coal from the Duralie Coal Mine
for processing at Stratford. The following information is concluded:

Rail Unloading Facility Noise Impact Assessment

o Existing rail loading and proposed rail unloading operations can not
occur simultaneously, therefore it is not necessary to consider
cumulative noise impacts. However, train operation (ie rail loading or
rail unloading) will occur at twice the current frequency with up to
eight train movements per day.

o The total overall sound power level of the existing rail loading facility
is 121 dBA, similarly the total overall sound power level of the
proposed rail unloading facility is 121 dBA.

o It is reasonable to assume that noise emissions from the proposed
rail unloading facility (radial stockpile) would be equivalent or only
marginally less than the existing rail loading facility as the dozer
would operate (as required) on the radial stockpile (maximum 9 m)
which is well below the elevation of the product stockpile (maximum
20 m).

o Existing train loading noise emissions (ie train loading, wagon and
locomotive noise) at BG4 Bagnall (and BG4A Bramley) are clearly
discernible from other mine generated noise emissions, where the
maximum recorded LA10(15minute) Noise level is 45 dBA.

o In view of the proposed doubling in train operations (ie train loading
or train unloading) then noise emissions in order of 40 dBA to 45 dBA
are likely to occur at approximately twice the current frequency at
BG4 Bagnall (and BG4A Bramley).

Overall Mine Noise Impact Assessment

o The total overall sound power level of the existing 3.4 Mtpa/1.7 Mtpa
mining operation (including rail loading) is 136 dBA.
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The total overall sound power level of the proposed
2.1 Mtpa/1.7 Mtpa mining operation (including rail loading or rail
unloading) is 136 dBA.

It is concluded that overall magnitude mine noise emission levels will
remain unchanged as a result of the proposed operating variations.

Rail Transportation Noise Impact Assessment

a

Document S73\APPENDIX B.DOC

It is concluded that the average traffic and peak traffic Laeq(24hour)
noise emissions arising from the predicted total train movements (ie
existing and proposed Duralie movements) comply with the EPA's
recommended 60 dBA LaAeq(24hour) noise criterion at a distance of
25 m. In addition, the predicted maximum (LAmax) noise emission
from the proposed Duralie train movements complies with the EPA's
85 dBA criterion.

Furthermore, noise emissions from the additional train movements
would increase existing train noise levels in the vicinity of the railway
only marginally (1 dBA) producing a negligible impact on existing
receivers.
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DETERMINATION OF DEVELOPMENT APPLICATION
PURSUANT TO SECTION 101

1. the Minister for Planning, pursuant to Sectdon 101 of the Environmental Planning
and Assessment Act, 1979 (“the Act”™) deermine the development appiicadon (“the
application™) referred to in Schedule 1 by grandng consent to the applicadon subject to
the condidons szt out in Scheduls 2.

The reasons for the imposidon of the condidons are:

(i) 1 minimise the adverss impact the development may czuse through noise,
visual dismurbancs, air and watsr polluton;

(i) tw provids for environmental monitoring and reportng:
P g g

. - = -~
(i) 1o set requirements for infrasmucrure provision” ?

Robart Webster
Minister for Planning
Sydney, : { ﬂ [V] 1994 Fils No. N93/422/001
Schedule 1

Application made by: Stratford Coal Pry Limited (“the

Applicant™).
To: Gloucester Council (DA 73/94)

(“the Council™).
In respect of: Authorisadons ATP 311. 315 on land

described in Anmachment A",
For the following: Constructdon and operation of 2

surfacs coal mins and associat=d

facilides (“the dzvelopmeni).

NOTE: 1) To ascerain the dzt= upon which
the consant becomes efizzdve,
refzr 1o Secdon 101(9) of the Act

2) To ascarzin the date upon which

the consent is liable 1o lzpse, refer
1o Szcuon 99 of the Act

AsgmnuViviSraldoc - ML
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- N93/422/001
CHEDULE 2
General
; 3 The Development is to be carried out generally in accordance with the

Environmental Impact Staizment dated 12 September 1994 and prepared by
Peter Anthony Ryan and Christopher Julian Raymond Ellis cermfiad in
accordancs with Secdon 77(3) of the Act, or as may be modified by the
condidons sst out herein.

Duration

-

—_—

This consent is limirted to a period of 14 years from the date of a grant of
mining leass in respect of the development

Statutorv Reguirements

3.

Moise

The Applicant shall ensure that all statutory requirements including but not
resmicied to those set down by the Local Government Act, 1993, Polludon
Conmol Act, 1970, Clean Air Act, 1961, Clean Water Act, 1970, Noise
Conrrol Act, 1975, Protectdon of the Environment Administration Act. 1991
and all other relevant legisladon, Regulatons, Ausralian Standards, Codes,
Guidelines and Nodces as well as the requirements of the Environment
Protecdbdn Authority ("EPA"), Deparunent of Mineral Resources ("DMR"),
Nadonal Parks and Wildlife Service ("NPWS™), Department of Conservatdon
and Land Management ("CaLM"), Roads and Traffic Authority ("RTA"),
Deparument of Water Resources ("DWR"), and State Rail Authority are fully
maL.

The Applicant shall:

i) measure and record the L, 10,15 min noise level over 2 minimum 72
hour period art the Perrin, Isaacs, Atkins, Fragley properdes and
other locatons specified by EPA, during normal operation of ths

— mine, on a quarierly basis such that the 40dB(A) day ime and

33dB(A) night time noise levels are able to be preseniad in respeci
of the mine site and surrounding area, or as otherwise required by
EPA.

i) submit 2 management plan for informadon of Gloucester Council
("Council”) and approval by EPA, giving noise safeguards and
procedures for dzaling with noise episodes which exczzd the above
L10 nois= lavels. as r=guir=d by EPA.

iii) insdmuts 2ppropriaie Noise 2m=nuztion measvrss, 0 the sagsiacdon
of the EPA, 10 ensurz the residents of the Fragley residzncs ar= not
subject to ofiensive noise emiuzd from the mine.



J " i

S

——t -

i

Cieeesmll W

R e S 1

Blasting

-
=
=

The Applicant shall:

i)

1)

iit)

vi)

(vii)

(viii)

(x)

(xi}

zasure that blasting practice is gznerzally carried out in accordancs
wiif the recommendations of Ausmalian Standard AS-2187-1993
and in terms of ANZEC Guidelines.

czsiegn all blasis based on the results of moniiorsd blasts dzsign=d 10
minimise air blast overpressure 2nd ground vibration vsing the

~Nonel or sguivalent systern such that any ong blast has less then 2
fiva (3) per cent probability of exczzding an zir blast overpressurs of
115dBA and vibration with a pezk paricle velocity of Smm/fszc zt
th= closest residence outside the mining lease.

dztzrmine appropriatz weather dzra by taking measurements
immediatzly prior to blasting and from the data shall predict whether
noise 1evels outside the mine site are likely to be increased above the
levels expected under neurral meteorological condidons. The data
shall be recorded by the Applicant as part of its monitoring data.

not blast if the predictons in sub-clause (iii) herein indicate that
npise goals are likely to be exceeded or as otherwise advised by
EFA.

monitor all blasts and record the overpressure and pezk pamicis
velocity at the Isaac and Fragley residences and other locations
specified by EPA and the DMR.

consult with residents whose properdes are adjoining or adjacant 10
the development. with a view to determining the most reasonable
and appropriate blasting times for the development. The Applicant
shall give rzasonable notice of proposed blasting times.

not blast when wind speed and directon is likaly to carry dusi onto
adioining propertiss or when wind spead is grzater than 10 mezes
per second.

avoid blasting z2s fzr as pracricable in the consouction of the railway
undzrpass.

in th2 event of dzmage occurring 10 2ny Propariies or STLCIUres 23 2
result of blasting at the mine sitz, be responsible for rectifvine t
gamage 1o the sausfaction of the effzcizd propeny owner and at the
cos: of the applicant

not blasi outside davlieht hoors.
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Air Qualitv

6.

TNz A

1)

Py
dwn
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11}

iv)

v)

vi)

vii)

Vit

1x)

licant shall:

insi2ll and uvdiise 2 metzorologiczl monitoring swren. provids
rzpraszaiaive Sa2ia for the mine siee, rural 2ad residencal properiss

a2 adjaceni. and the villags of Soezord. Sach

e 2 "
il 1
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rzlaiz the mezorclozical €z zad characieriszdion @ proposad

scheduies of mining operadons. 10 minimmise the porzngal for dus:
2mission.

insi2il des: dzoosidon gaugss and in 22ch czizndar month shzil
G2:ammine the dusi éepositon raz in gm/m’/month at Parmin. Bianch.
Isaacs, Adkins. Van der Drift propertes and other locations spzcifizd
bv the EPA.

condnuz metzorological monitoring as well as the monitoring of
dust depositon raizs and concznrations of totzl suspended
partculates for the life of the mine subject to sub-clause (i).

shave two (2) high volume zair samplers equipped 1o sample cam=icles
of less than 10 microns locztzd in posidons approvad by the E2A,
Sampling is 10 bz underiaken on a 24hr 6 days per wesk cvciz wiih
averaging periocs (znnval means) as well 25 moniioring
equipmenvprocadures to follow AS2724 3.

provice to the EPA 2nd Council reselts and 2nalysis of air gualizy
monitoring on &n 2erezd basis, and in the annueal report (Condidon

26).

c22s2 mining operzions at any ume when the driver visibiiiiv of

Tatfic szrety on Buckeus Way is adversely affzcied by dust fom s
sirz.

submit within 13 doys of 2ny dusi episodes affaciing rasicencas.
muanse2ment piens for 2pproval by thz Mines Inspactor eiving air

cuzlity safzgurards and opezrziional procadurss for d2aiing with such

CGusi 2Dis0ces.

impizmant thz mzanagement plan in (viil) above if the Minzs

Inspector is saisiizd ihat adsguate measeres have bae:

incorporziad

17 (2 DilA D Minimise th2 oucurrence and ineasity of snisodes of

WIRG DI0W R CUSTIN 20vEDNES :T.‘.‘.i:ﬁ?ﬂ!ﬂg!ﬂiil COnCiztans.
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Dust Supor

10n

7. - The Applicant shall:

1)

1)

iii)

maintzin sufficient equipment with the capacity to 2pply water to all
unsealed maffickad areas 2t the rate of at least onz lice per square
mems per hour or apply an 2gually effectdve dust suppressant:

=nsure the prompot rzhabilitzgon of 2!l disiurbed areas w minimise
the generation of wind erosion dust. in accordznce with the
regquirsments of DMR:

insiall automadc water sprays on the coal stockpiles such that the
stockpiles are spraved when the wind speed from any directdon
exceads 3.6my/s.

Coal Washerv Reiects Disoosal

8. The Applicant shall

1) mezst the requirements of the DMR in respect to the disposal of coal
washery rejacts.

ii) dispose of fine rejects with coarse rejects, or otherwise only with the
consznt of Council and the approval of DMR.

Complaints
9. The Applicant shall:

i) employ a person rzsponsible for acting immediately on noise and
dust complaints as 2 result of mining operations on a 24-hours per
day, 7 days per weazk basis.

i1) install a tzlephone line dedicatzd to receiving noise and dust
complaints and advarmise the number publicly.

1ii) maintain a rzcord of all noise and dust complaints and of the acdons

tzken to conwol und mitgawe all such complaints. A copy of the
record shall bz forwarded to Council fourtzen days before thz end of
the month for public information.

YWater ivlanzagement

10. Tnz Applicant shall prepare 2 éz2ailed warer managzmeant plan for the sizz.
Tnz plzn shall bz submitzd 10 DWR for information 2nd 2pproval of EPA
prior i0 mining operations commencing on the site. The plan shall addrass
the following mzuers:



Rl

[P

T P

—

i) the quality and quantty of discharge from the site;

1) stormwater management within the site;

i) the quality of water in Avondale Swamp. Avondale Creek, Dogmap
Cresk or the Avon River or other drainage paths from the mine such
that waters shall maintain water quality within EPA water quality
objecdves in reladon 1o any discharge from the mine site:

iv) invesdgats possible adverse effzcts on water supply sources of
surroundine landholders as a result of the mining operadons:

v) the long term weatment of groundwater acczssions to any final
voids.
vi) ensure that the capacity of mine water storage dams are such 2s 10

obviate the nead for discharge. If it is found that a dischargs of
mine water may be necessary, the Applicant shall invesdgatz and
where feasible implement opdons other than dischargs. Any
discharge shall comply with the water qualiry criteria applied by the
EPA under a Polludon Control licence.

vii) _establish a water monitoring program for the informaton of Council
and to the satsfacdon of EPA and DWR and including Atcns, Ellis
and Bramley propertes.

Groundwater Qualitv

11.  The Applicant shall:

i) consult with EPA, DWR, CaLM, and the Avon Valley Land Care
Group 1o define measures necessary to control salinity impacts to
eroundwater, soategies to minimise dryland saliniry and
re-esiablisnment of water tables.

it) monitor existing groundwater bores now rated by Council in the
Villags of Swratford and other bores licenced by DWR in the
B vicinity; and
1ii) in the event of any adverse impact to the water quality or reduction

in levels of these bores atmibutable 1o mining, nouiy DWR., carry out
remedial measures as specifizd by DWR and at the Applicant’'s own
COSL

Abarieinal Sites

12,  Tnz Applicaarshall:

i) easure protzcdon oi the Abonginal amziact scatizr Mo, 38.1.8 10 the
sagdsiacdon of NPWS.
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i)

monitor topsoil removal and immediately advise NPWS if
aboriginal artefacts are found or observed and meet NPW3S
requirements.

Land Acouisition |

13.  Tha Applicant shall:

1)

111}

in the event that the impact of dust or noiss from the mining
operadons at residences in the vicinity of Swadord is in excess of
the ameniry critena of EPA, underake such works or change mining
pracrdcss so as 10 mest EPA's ciitena. In the event that EPA
subsequently ascerizing that such works or changss 10 mining
pracdcss have not resulted in complianca with its criteria, purchass
the affected land if requested to do so by the property owners on the
basis of a mumally 2greed acquisidon prics or by rzfzrence to
clauses below.

In respect of a request 1o purchase land arising under subclause (i),
the Applicant shall pay the owners a fair and reasonable acquisidon
price which shall take into account and provide payment for:

a)  asum not less than the current market valuz of the owner's
. interest in the land having regard to the existing use of the
land whosoever is the occupier and all improvements therson
immediately prior to the grandng of this consent as if the land
was unaffected by the development proposzl. The provisions
of this subclause do not apply to the holder of an authority
under the Mining Act, 1992. -

b)  the owners reasonable compensatdon for disurbance
allowance and relocadon costs within thz Local Governmant
Area of Gloucester.

c;  cuwrant markat value as defined in Secdon 70 of the Land
Valuadon Act;

d) the owners reasonable costs for obraining legal advice and
expert witnesses for the purposes of determining the
acquisition price of the land 2nd the terms epor which itis o
be acquired.

In the event that the Applicant and any owner refzmred 1o in
subclause (i) herein cannot agres within the dme limit upon the
acquisidon prics of the land and/or the t=rms upon which it is o bz
acguired, then:

either pariy may refer the maner 10 ths Dir=cior who shzll
request the President for the ume being of the Auszalizn
Insdrute of Valuers and Land Economists 1o appoint an

LG
—r



o
———as e

Gl ] i

independent valuer a Fellow of the Insttute, who shall
determine after consideradon of any submissions from the
owners a fair and reasonable acquisidon price as described 2nd
referred 1o in subclause (ii) herein.

ol inthe event of a dispute regarding outsianding matizrs that
cunnot be rzsolved, the independent valusr shall refer the
matier o the Director, recommending the appointmeant of a
qualified panel. The Dirscror, if satisfi=d that ther= is nesd for
2 qualified panel, shall arrange for thz constwdon of tha
panel. The panel shall consist of:

1) the appointad independent valuer,

o

2)  the Dirsctor. or her nomines,
and/for

3)  the President of the Law Sociery of NSW or his
nomines.

The qualified panel shall determine:

A fair and reasonable acquisition prics as descrited and
referred to in Clause (ii).

¢)  The Applicant shall bear the costs of any valuzdon or surve Yy
assessment requested by the Director in accordancs with
subclauses (2) and (b) herein.

d)  Upon rsceipt of a valuation arising pursuant to subclauses (a)
and (b) harein, the Applicant shall offzr to acquire the relevant
land at 2 price not less than the said valuation. Should be
Applicant's offer to acquire not be accepied by an owrer
within six months of the date of such offzr, the Applicant's
obligations to such owner pursuant to this Clzuse shall cease.

¢)  Upon seulement of the acauisition referred 10 in this Clausa
ine Applicant shall also pay to the owner th= costs and
Compznsagnon assessed pursuant 1o subclansa (111) haren
including the owner's re2sonable cosis in the event of 2
subdivision.

Department of Conservation and Land Manaeement

14, Land Managzment Plan
Tie Apolicant shall:

i) prepurs und regulariy updzaee 2t its own expense, o the sarisiaction
of CaLM. a Land Management Plan for 21l is landholdines 1o
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ii)

provide for proper land management, according to objects of land
Ccare.

prepare 2 design report for the eastern diversion which is to be
submined to Cal.M and DWR for approval prior to commencement
of work.

Coal Transoort

15.  'The Appiicant shall wanspori bulk samples and product coal from the siiz 10
the Port of Newcastz and regional cuswmers by rail.

Road works

16.  The Applicant shall:

.i}

ii)

vi)

vii)

constuct the intersecnon of Buckeus Way and the proposed access
point to the mine service road with a rype C intersecdon. Fully
detailed enginesring plans in respect to this intersecdon shall be
submined to Council and the RTA for approval prior to work
commencing. The intersecdon shall be completed within six wezks
of the commencement of consoucdon.

ensure that the first 500m of the internal service road is sezled prior
to the commencement of mining. During the rwo years immediatzlv
after the commenczment of mining, monitor dust near the service
road, and determine, with advice of the community consultadve
commities, whether sealing of the remainder of the road is
necessary.

resmict all raffic to the mine (including consoucdon wafiic) o the
new service road.

underizke at no cos: 1o Council the closurs of Parkars Road 25
determined by Council.

underiake the necessary steps to divert that secdon of Bowens Road
which will be subject to mining and divert Bowens Road and
dedicate the land upon which the road is diverted as a public road.

submit detailed enginesring plans in raspact to the consmuction work
involved in the diversion of Bowens Road for the approval of
Council prior 1o the commeznczment of conszuction.

ensure Bowens Road diversion is completed prior to mining of ths
exisdne road.
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viii)

1x)

X)

xi)

xii)

Landscaping

meet the costs involved in the diversion of Bowens Road including
legal and survey costs for the closure of part of Bowens Road and
the dedication of a new section of road as a public road.

ensure a full sight distance over the proposed railway underpass-and
an adequate stopping distance for 100 kph wafiic. The lane width of
the bridge shall be a minimum of 3.5 merrss and shoulder width a
minimum of 2 meoss.

submit detailed enginezring design plans for the railway bridez for
the approval of the Council. RTA and Star= Rail Authority. and
provide design details on any diversion requirsd in Buckens Way, as
a result of the underpass consoucdon.

pay a contribudon of 520,000 1o Council prior to the commencement
of site works, for the upgrading of the northern approach to Broad
Gully Bridge on Buckstis Way.

prepare all enginesring plans in accordance with the following:
a) plans to be endorsed by suitably qualified enginesr,

b)  consmuctdon to be supervised by suitably qualified engineer,
¢)  works as exscuted to be endorsed by the supervising engineer
and submiued to Council,

d)  all construction to be in accordance with RTA or Council's
design siandards and approved by the RTA or Council prior 10
work commencing.

17.  The Applicant shall:

i)

within thres months of the dare of this consent or within such furiher
period as Council may permit, submit for Council’s approvai:

a) A deuiled landscaping plan covering all areas identified as
necessary for the maintenance of satsfactory visual amenity.
Tne Applicant shall engage a suitably qualifizd person 0
assist in preparing the landscaping plan. The plan shall
provide for the establishment of oe=s and shrubs and the
constuciion of mounding or bunding.

D)  Dewils of thz visual zopearance of all buildings. szuciuras.
facilides or works (including pzint colours 2nd specificaiions).
Buildings and squciures shall be dzsignzd and
constuctedirenovated 5o 25 to present 2 n=at and orderiy
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111)

iv)

Eehabilitation

appearance and 10 blend as far as possible with the
surrounding landscape.

c) A comprehensive plan of landscape management which shall
include detailed plans, specifications and staged work
programs to be undertaken. maintenance of all landscape
works and maintz=nance of building materials and cladding.

~ithin six months of this consent, consmuct suiizble bunding and
plant wess to screen Buckers Way, to the sadsfacdon of Council.

undertake the following specific works, prior (0 mining and speciiv
in the plan referved 1o in (i) above:

« forward wres plandng along the northern side of Parkers Road as
an exiension to the exisdng plandngs. Addidonal plandng is 1o
be underiaken amongst the mee groves established in 1982
parallel 10 Bucketus Way.

« forward res plantng parallel 10 Bowens Road.

- mee plandng parallel to Wenham Cox Road 1o minimise visual
impact to the “Avondale" property.

« bunding around the preparadon plant and coal washery rzjec
disposal areas.

» wee planting of the southem slopes of the bund wall adjacent 10
Parkers Road.

apply to landscaping areas exposed for 30 days or more a surface
sealant, such as biumen emulsion, soaw or se=d as may be dirsctad
by CaLM.

comply with the requirements of Council in respect to any
supplementary wee planting and visual ameniry enhancement WOrks
within or immediately outside the mining lease area which may be
idendfied by the Council 2s nzcessary for the mziniznance of
sadsiactory visual amenity in the local area.

1S.  Tne Applicantshall carry out rehabilitation of all mine arzas in accordance
wiih the requirements and conditions of the Opzn Cut Approval of the DMR.

Community Consultative Committes

19.  Tnz Applicant shall:
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1)

participate and co-operate in the establishment by the Council of a
Community Consultative Commirtee to monitor compliance with
condidons of this consent during the term of the development. The
Chairman, provided from the Council, shall convene representadves
of the Applicant (2), representadves of landowners (3), Council (2),
community groups (2) and government agencies (DMR, DWR,
EPA, Cal.M) as required in the event of unresolved issues. The
Commines shall report to both the Council and the Applicant to
bring to their respecdve auendon maters related 1o the
environmentzl periormance of the development

The Applicant shall at its own expense:

a) nominate 2 representadves to atend all mezdngs of the
Commirties;

b)  provide to the Commities the monitoring data as partof 2
report which includes interpretaton and discussion by a
suitably qualified person;

¢) prompdy provide to the Comminese such other informanon as
the Chairman of the Commiues may reasonably request
concerning the environmental performance of the
development;

d) provide an Annual Report to all members of the Commirice
detailing the measures the Applicant has adopted and the
resources the Applicant has udlised over the preceding 12
months to ensure compliance with monitoring condidons:

e) roudnely provide wind data, results of dust and noise/vibration
monitoring programs and the surface/groundwater monitonng
program o all members of the Commitree ; and

f)  reimburse the Council and “citizen’ members of the Commitz2
for all reasonable expenses incurred in atiending and in the
case of the Council arranging and conductng Commirtiez
meetings and Commirttze site inspecdons, as may be required.

Environmental Officer

20.

The Applicant shall appoint 2n Environmental Ofiicer whose qualificanons
are acceprable to the Deparument of Mineral Resources to be responsible for
ensuring that all environmsnial safeguards proposed for the development and
as reguired by this consent and other stawutory approvals, are joilowsd and
monitor=d from ths commznczmsnt of consTucton.
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Flora and Fauna

21.  The Applicant shall:

i) prior to the commenczment of mining in consultadon with NPWS and
CaLM, develop a plan of management in reladon to the establishment of
the Wildlifz Corridor as proposed in the EIS. The plan of management
will, amongst other things, idendfy the st2ges and dming of stages of the
corridor. .

i) undertake addidonal bat surveys in spring and summer (prior 1o the
commencement of mining operatons) and to ensurs the proposed
amelioranve measures as described in page 12 of appendix 8.2(b) of the
EIS are implementzd.

ui)underiake addidonal surveys of the Grezn and Gold Bell Frog and the
Green Thighed Frog immediately following rain. Amelioradon measures
as described in secton R3, 4.4 and 3.5 of appendix 8.2(a) of the EIS shall
be implemented if these species are detected.

1v)ensure the remnant area of vegetadon of the Squirrel Glider habitzt shall
be protectzd from development

v) protect all addidonal arsas of remnant vegetadon and include these areas
in the wildlife corridor.

vi)in addition to the proposed monitoring of waterways, undertake a program
of indicative biologicz] monitoring within the colliery holding and in its

Proximity.

Financial Contribution

22,  The Applicant shall:

1) prior to the commencement of any work on sitz pay an inidal
eveloper conmibution to the Council of $150,000.

ii) pay a community infTasoucturs conmibudon of $36.000 per 2naum
(payable quarierly and indexed to CPI Sydney [all groups] Ind2x) o
the Council, commencing on the anniversary of the first conzzct coal
shipment or 1 July, 1996 whichever is the earlier.

Rental Housing

23.  Tnz Applicant shall:

1) investigate the availability of shori-tzrm rental zccommodation prior
10 the armival of ths consoucdon workforcs. and Lizise with th=
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Gloucester Council to establish a register of available short-term
accommodation for the use of consouction workforce on arrival: and

L

liaise with the Gloucester Council to monitor local housing demand
during the construction stage of the project and in the event of a
shortage of rental accommodation at any stzge liaise with the Council.
with a view 10 provide other temporary accommodation facilities for
use by the worksorcs.

Flood lighting

24.  The Applicant shall screen 2ll on-site flood lighdng and venicular lights
within the development to the sadsiacdon of the Council.

Fire Protection

25.  The Applicant shall:
1) provide adequate fire protection works on site to include one fully
sguipped fire fightng unit on stand-by or altsmnauve facilides

specified by the Council.

i) undertakes annual hazard reducdon works in accordance with
Council's Bushfire Management Plan.

Final Void

26.  The Applicant shall, upon the second open cut approval made by the DMR
discuss use of the final void with Council.

Report
27.  Tne Applicant shall:

1) prepare and submit to DMR for approval an annual Environmenizl
Management Plan Report. The repom shall include:

a)  shori. medium and long-term rmuning pians:

b)  rehabilitation report in respect of open cut operadons:

c)  areview of effzciveness of environmentzl management of e
colliery holding in relation to EPA and DWR rzquirements:

d) arsview of periormance in terms of th: condivons of
¢zvelopment consznt:

2) 2 lisang of any varizuons obwxinzd to zoprovais 2ooliczbiz 10
the mine during the previous year:
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iii)
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f)  the outcome of the water budger for the year, the quantity of
clean water used from water storages, and detailed data of the
disposal of any contaminated water into Waler COurses.

consult with the Director during report preparadon concerming any
addidonal requirements.

ensure that copies of the annual Environmental Management Plan
Repor are subminzd 10 the Director. EPA, C2LM, DWR, DMR,
NPWS, Council and the Community Consultadve Commirize and be
available for public inspecdon at the Council.

ensure that the first report is completed and submitied within twelve
months of this consent, at a date 10 be determined in consultadon
with DMR, and therzarter annually on the anniversary of that date.

Dispute Resolution

28.  In the event that the applicant and the Council or a Government body other
than the Deparunent, cannot agree on the specificadon or requirements
applicable under this consent, other than provided in Condition 14, the marer
shall be referred by either party to the Director or if not resolved, to the
Minister, whose determinadon of the disagresment shall be final and binding
on the pardes.

This approval does not relieve the Applicant of the obligation to
obtain any other approval under the Local Government Act,
1993 as amended, the Ordinance made thereunder including
approval of building plans, or any other Act.

AtsantsViviSime s e - ML



A

T T

C

e

ATTACHMENT ="

LAND DESCRIPTION

i
i
\:rl

L3 Zpiin 23 Lot 2 = DP 221780 Pasish of Avon Counny of Glousese:

Crovn Gzt Vones

Block 70 of Aveon Sutcéivision Pazish of Avon County of Clouvcsstar - Razistared N, 108 Sock 223

-

Pz Lot 69 Avon Subdivision Pazish of Avoa Counsty of Gloucssiar - Registared No, 552 Scok 2553

Lots 37, 38 and 39 of Avon Sudbdivision Pzmisk of Avon Counry of Clovcesies - RegismareZ N, 2233

Block 74 in Avon Subdivision Perish of Avon County of Gloucester - Rezisiersd No. 73 Boek 2370
Lot 76 of Avon Subcivision Pzrish of Avon County of Gloucesier - Ragisizrad No. 219 Bock 23463

Lots 43, 364, 368 zad 536C of Avon Subdivision Parish of Avon County of Gloucesizr - RegisiareZ No.
420 Book 3363

Lot 41 of Avon Subdivision Pzrish of Avon County of Glouvcester - Rzzisiared No. 218 Sock 3323

v

Lot 1ia DP 241730 Volums 13732 Folio 162 Panish of Avon Countv of Gloucestes

Part Lot 33 of Avon Subdivision Parish of Avon County of Gloucesier - Ragistared No. €35 Book 33638

Lot 1in DP33]1033 Cemificz2 of Titie Volwme 13207 Folio 225 Parish of Avon County of Clouzssier

T e el T L . . Y L e £ A, PO B e T e L
TLots 34 533, 56T, 56, 72. 73 2nd 75 pf Aven Supcivision Pemsh of Aven Cov=— o Clourester -
L & i ;':i-:—:‘ L momaem
Rezgisiersd No, 623 Sook 3357
- e T - ;O LE T By S
Lois 80 and §1 Panist of Avon County of Gioucesiar - Raeisizred No, 20§ Sook 35332

Par of Lots 32 and 33 of Aven Subdivision Patish of Avon Couniy of Glouzasies
1/192827 Loz | 1n D2 192827 Pasizh of Aven County of Gloucasias
22079830 Lo 32 in DP €T8R32 Porich of Avon County of Glouzzsiz:

[t —mmm o = e b - e e T matacss BT i g i it T =
Latod iz DPSTORIT Coiftcnia of Title 02 +7985F Parish of Avon Couniv of CGiounase-
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. 1g/09 '96 THU 11:27 FAX 61 2 9247 7898 CiE AEIVURLED e

1 s astmu) 13 URBAN AFPAIRS & PLA

. TEL:02 391 2151

ENVIRONMENTAL PLANNING AND ASSESSMENT ACT 1579

Notice of Modificstion Pursuant to Section 102 of the Environmentz] Planning
and Assessment Act 1979 of a Development Cansent Granted Under Scction 101
- af the Act

LﬁuﬂhﬁnimfurUrbmAﬂ'ﬁnmdleﬁng,pmuammmcﬁmmzufﬂ:n
&ﬁmm?mdugmdammtﬂAnﬂm.hdn:nﬁsﬁedﬂmm:
dnwdupmmmvhishmamdiﬁﬁﬁdwaupmmmﬂﬂrthmmﬁaﬂy
mcmhﬂmaﬂmﬂﬁﬂ:hmnbjmhﬂnmiﬁnﬂ elopment
limﬁnntha:wﬂ]bupujudimﬂ,mudiﬁrﬁumﬂsmt erted to in Bchedule 1 as sct
aut fn Schedule 2. (N93/00422/003)

Craig Knowles
r Urban Affairs and Planning

syasey, {11/ 199

SCHEDULE 1

Cnnng:nmdhyﬂ::hﬁnistﬂfurﬂmﬁngunlﬂ December 1954 in respect of &
&w&mmwﬁﬁﬁmmﬂEMWMMLﬁmwﬂﬁmﬂnmdl
ﬂzmmmmﬁmninpuﬁondamnﬁ:nmdmh:mdnﬂmd&dﬁﬁﬁun
Jsnd known as Authorisations ATP 311,315 (see Attachment *A").

" SCHEDULE 2

The development consent is modified by:
(s) deleting Condition 1 and inserting instead:

Geperal

L Th:d:vclnpmﬁﬂmh:mﬁ:dmztgmcnﬂyinmrdmwﬁhﬂm
Enviranmental Tmpact Statement dated 12 September 1954 and
prepared by Peter Anthony Ryan and Christopher Jullan Raymond Ellis
certified in sccordance with section 77(3) of the Act, g3 medified by
th:‘npplimﬁnuwmdwdapmcmmddﬁﬁaﬁ 1996 and
i rformation contzined in the letter znd sopporting information fom the
applicant dated 20 April 1996, including the following reparts:

h



BU IUE 15:39 FAX 065585207 SIKATFORD COAL PTY LTD @ oos
9 '96 THU 11:27 FAX 61 2 9247 7888 CIM RESOURCES =+++ SITE Booa
L]

SEP URBAN AFFAIRS & PLA - TEL:02 391 2151 P. 003

£ o

96 (THU) 11:20

Cunqurl.ﬂ.a;nllm
£ Eamun:.wmﬂm l'-ﬁﬂ:Cun:u]I.[Jub No, lznu}, Fchrux:ry 1595

WDM-CI?& (Prﬂ.im
No. AT200569/1) April 1996.

:] or 25 may be modified by the condifions sct out herain.

(®) ins:rﬁ.ugint‘.nm_liﬂnn#ﬂmﬁ:llnwi:ug:

iv)  prepare, in consultation with the EPA, xnd to the satsfaction of
the EPA, = naise reduction program detailing zm on going
program of investigation and implemertation of noise

reduction measures.

y —py

Yoy e

(c) inserting after Condition 4 the following:
. £0 tom for Roscyille Pi
4A.  All activities associated with construction and operation of the

Roseville prt shall be confined to the hours betwean 7:00em 2nd 10:00
pm.

L Rl

()  inscring after Condifion 10 the following:
L I Land and Water Management for the Rosevills Pit

10A. The applicant shall prepars a land and watet management plan in
— linison with, and to the satisfaction of, the Department af Land and
‘Water Conscrvation, prior to commencement of construction. The plam
shall include details of

]

i) the uncontsminsted water diversion system;:

i)  cootingency arrangements in the cvent that 2 discharge of
water from the site is required; and

i) erosion and sediment coprmols,

()  inserting in Condjtion 1] the following;

“ﬂ [ -uﬁ 6 .-_] m
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iv)  prior o commencement of eanstruction of the Roseville pit,
liniss with the Department of Land and Water Conservation on
location and depth of such bores shall be dstermined by DLWC,

()  re-mumbering Condition 18 es Condition 18(7) and inserting after it the
following:

)  Theapplicant shall provide details of soil tests an topsoil and
subsoil samples from the Roseville pit site and forward the
results of such tests to the Department of Land and Water
Caonscrvation. The applicant shall liaise with DLWC on the
need for any required treatment for sedicity, salinity or pH
problema,

(g)  deleting Condition 22 () and replacing it with the fallowing:

o) pays comumity infrastructure contribution of $86,000 per
annum (payable quartery and indexed to CPI Sydaey [all
groups] index) to the Council, commencing on the anniversary
iﬁeﬁ.mmmmmalshipm:mnrl July 1996, whichever is

(k)  mserting in Condition 22 the following:
i) pnuu:tn commencement of eny increase in coal production
associsted with the application to modify development cansent

:mdz# April 1996, pay a developer contribiition to Council of
665,000.

) b .Tu..l.q - .
RO, e
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Appendix B1
Report 8140-R1
Pages 3

EPA POLLUTION CONTROL APPROVAL 001495
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ENVIRONMENT PROTECTICN AUTEQRITY (EBA)
SOLLUTION CONTROL -ACT, 1870
Pollution Ccntrol Apcroval
Aporovel Number : 001435
File Number : 2722342234 -
Deze of spblicaticn.: ZO-DECEHEEQ.:1954
pPite of isspe : 6 Jenuary, 1865
REpzrovel i hereby civen to STRATFCRD COAL ETY 17D
cf : GPO EOX 2587
SYDNEY
NsW 2001 -
under the provisions of Sectica 17X
of the Fcllutiecn Ceontrcl Ret, 1270 ; o
tc cerry cut thssfolleowine wosok ¢ Develcprent o cpen-Cfut SIEL mizg,
. cczl prezeézztica plant & heEndling
Facilities »
.Fcz stege ruzker : 001
gincle stecs
; 2z : STRATFORD COAL ETY LT3
. "KOOD STEZZT - _
i ETE.RTE'DBD_VIR GOCCZET=R
. NEW 2422
sukbject te the fallawing concitions:
CATEGORY I
i The work pust be carried out ir zccordases with tiis esp-oval shnd

in sccordance with the irformetion supplied in the &3
dztec Z0-Decemker, 15%4 and with any sugclementary cdocomantatien

cztioa

which hze been supplied to 'svpport the zpplicacion.

Z Focfwzter and storamweter’
‘dreined dirsct Co-the EsTcrow

= Esdizmhr conprol feciliitie
cznst=ucticn tEkEs Clilece

om uncsatsninsted zrszs pusT ke
gr drzinacs svsienm.
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CATEGORY TI
‘TT‘———_-__T

-CGuice -posts " zndfpor cther. cuntial-'pesn.

-. The raw ‘cozal dump " stztien must be Fitted. with'zn Ettomatiesily °

The applicant moss certify, by rpescs
‘Certificare of Compliznes wip: p

3.

STRATFORD Cldw rid oLl

‘To'minimise duse enissions temporzry rosds” ¢

% ! . fer soil or rzw
meteriz] haulzge must-be . surfaced . with selectad Eaterizls, gcsc”
mud stone, clazy stone and shzie mest not ke used, ' . : :

t:efficab;e-g:eas'mqst be mzintzined to Pt
onte tnsezled zrezs of the premisss, -

activated dust fuppression water spray systenm,

Eelt conveyors, othér then those whose funcriéne
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i

Licence Number?® 005141
File Number: 272234/B01
In Force From: 30 June. 1997
11 In Force Until: 30 June, 1998
ame and Address of Licensee!
STRATFORD COAL PTY LTD
.0. BOX 148
LOUCESTER NSW 2422

tame and Address of Premises, the subject of this Licence:
TRATFORD COAL MINE (MINING LEASE 1340)

MINING LEASE 1360 OFF-WOOD STREET

jT RATFORD NSW 2422

his licence under the Pollution Control Act 1970 (“the Act") is

ranted to: STRATFORD COAL FTY LTD {"the licensee") in respect of
premises situated at: MINING LEASE 1360 OFF WOOD STREET. STRATFORD

‘“the premises”) subject to the conditions specified below:

not. transferable.

‘he conditions of this licence may be varied or revoked, or new
conditions attached. at any time by notice in writing given to the
iicensee.

DEFINITIONS
Th this licence except in so far as the context or subject matter

therwise indicates or requires -
EPA" means the Environment Protection Authority.

5
i
1
-% ther than in accordance with section 17B of the Act this licence is
i

1regtnnal office" means
% Environment Protection Authority
HUNTER Regional Office
'-% _I NSW GOVERNMENT OFFICES., 117 BULL STREET
; J Postal Address
P O BOX 488G

MEWCASTLE NSH 2300

MEWCASTLE WEST NSW 2302
Phone "(049) 26 9971 Fax (049) 29 &712
After Hours 131 555

1

= N
Jenvironment“ includes all aspects of the surroundings of human beings:
including:
= (a) the physical factors of those surroundings. such as the land,
the waters and ths atmospherei and

= (b} the biological factors of those surroundings. such as the
animals, plants and other forms of life; and
(c) the assthetic factors of those surroundings, such as their
- appearance, sounds, smells., tastes and textures.
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*harm“ in relation to the environment, includes any direct or indirect
E jj alteration to the environment that has the effect of degrading
i the environment and. without 1limiting the generality of the
o foregoing. includes:
j {a) any act or omission that results in air pollution: within
o= the meaning of the Clean Air Act 1961;F and
- (b} any act or omission that results in the pollution of any

water: within the meaning of the Clean Waters Act 1970.

“dry weather conditions" means less than ten mwmillimetres of rain
- falling within a 24 hour period.

Tpollution of waters
ml - The licensee .must not pollute waters except as expressly

permitted by this licence. (That is. the defence in section 16
(4) of the Clean MWaters Act 1970 1is available only if the
licensee pollutes waters as expressly permitted by this licence.}

In this condition, the terms "pollute" and "waters" have Lhe same
] meaning as in the Clean Waters Act 1970.

Activities must be carried out competently
52. Al11 activities carried out on the premises must be carried out in
a competent manner. :

In this condition, “"activities" includes:
] tal the processing, handling, movement and storage of
materials and substancesi and
(b} the treatment. storage and disposal of wvastes (including
] solid and liquid wastes).

Maintenance of plant and equipment
]53. A1l plant and equipment installed or used in or on ths premisess

(a) must be maintained in a proper and efficient conditioni
and
o (b) must be operated in a proper and efficient manner.

- In this condition, "plant and equipment" includas drainage
systems, infrastructure. pollution control equipment and fuel
burning equipment.

Testing methods -
54. Any monitoring required by this licence must be carried out:
(a) in accordance with any relevant testing methods set out
in the Clean Air Regulations 1944:. the Clean Haters
Regulations 1972 or the Noise Control Regulation 1973i or

page 2
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(b) in accordance with any method set out in any condition of
this licencei or
(c) if no compulsory method is sel out in those Regulations

: or in this licence. in a manner approved by the EPA in
writing before any tests are conducted.

Record of pollution complaints
5.1 The licensee must keep a legible record of all complaints

received by the licensee or by, any employee or agent of the
licensee., in relation to pollution from or on the premises.

.5.2 The record must include details of the following:

(a) the date and time of the complaints

(b) “the method by which the complaint was lodged?

(c) any personal details of the complainant which were
: provided by the complainant or, if no such details were
. provided, a nots to that effects

(d) the nature of the complaints
' (e} the action taken by the licensee in relation to the

complaint. including any follow-up contact with the
R complainant.

5.3 The record of each complaint must be kept for at least 2 years
after the complaint was recsived.

ls.# The records must be produced to any officer of the EPA who asks
to ses them.

iecords - :
86.1 The results of any monitoring required by this licence must be

= recorded.

J5.2 All records required to be kept by this licence must be kept in a
legible form or in a form that can readily be reduced to a

! legible form.

S4.3 The records must be kept for at least 3 years after the
'1 monitoring or event to which they relate took place.

S4.4 The records must be produced in a legible form to any officer of
- the EPA who asks Lo see them.

neporting of environmental harm
57.1 If anything happens on the premises tLhat has caused. is causing

] or is likely to cause harm to the environment, whether the harm
occurs on or off the premises. the licensee must report the event

to the EPA as soon as practicable after it becomes known to the

licenses or Lo one of the licensee’s employses or agents.
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7.2 The event must be reported by telephoning:

(a) the regional office of the EPA on the phone number
specified on the front of this 1licence., if the event is
reported during office hours:

(b) the after hours telephone number specified on the front
of this licence, if after office hours:
{c) in the event that an EPA officer cannot be contacted at

sither of thoss numbers: ‘the EPA's "“Pollution Line"
service on 131 555.

This condition doss not apply when the harm—caused or likely to
bz caused to the environment 1is expressly permitted by this
licence.

Written report .

The EPA may make a written request that the licenses prepares a
written report of any event on the premises that. in the opinion
of the EPA: has caused. is causing or is likely to cause harm to
the environment, whether the harm occurs on or off the premises.

The licensee must make all reasonable inquiries in relation to
the event and supply the report to the EPA within 21 days of the
request, or within such shorter time as may be specifiad in the
request.

The report must include the following information:

(a) all details known to the licensee of the cause. time and
duration of the event:
(b) all details known to the licensee of the typer volume and

concentration of every pollutant released as a result of
the event;

(c) the name, address and telephone number of every employee
or agent of the licensee who witnessed the event;
(dy ___ the name, address and tzlephone number of avery other

person (of whom the licensee is aware) who witnessed the
event:, unless the licensee has been unable to obtain that
information after making reasonable effort;

(el details of any remedial action taken by the licensee or
any other person in relation to the event;

(f) details of any measure taken or proposed to be taken to
prevent or mitigate against a recurrence of such an
event.

The EPA may make a written request for further details in
relation to any of the above matters if it is not satisfied with
the report provided by the licensee. The licensee must provide
such further details Lo the EPA within the time specified in the
request.
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., “ertificate of compliance
1.$?.1 The licensee must supply the following particulars to the EPA.
and must provide a certificate to the EPA. certifying that those

e A particulars are correct:
P
1

i ; Monitoring conditions
] (a) whether all monitoring required by this licence has Deen
> ] carried out;
q ] (b} if all the monitoring has not been carried out. what
monitoring has not been carried out and the reasons why
A the monitoring has not been carried outs
i ] (c) vhether all the monitoring data required to be reported
‘ to the EPA by this licence has been reported to the EPA:
(d) whether all that monitoring data was reported within the
5 I time specified by this licencej
J (e) if all.the monitoring data has not been reported to tLhe
EPA:, or has not been reported within the time specified.
the rcasons why the monitoring data has not been so
] reporteds :
{f) whether all the monitoring data reported to the EPA was
derived from monitoring carried out in accordance with
] this licence: .
{g) if any of the monitoring data reported to the EPA was not
derived from monitoring carried out in accordance with
] this licence, what monitoring data was not so derived and
- the reasons why the monitoring data was not so derived;
] Compliance with conditions
(h) whether every condition of this licence has been complied
withs
] (i} if onea or more conditions have not been complied with:, in
—relation to each such condition:
(i) the nature of the non-compliance; and
tii) the reasons for that non-compliancei and
] {iii) any action taken to prevent, control or mitigate
the non-compliancei and
{iv) any action that has been or will be taken to
] prevent 'a recurrence of the non-compliance.
§9.2 The certificate must be in the form entitled "Follution Control
] Act 1970 - Certificate of Compliance” available from any office
of the EPA.

£9.3 The certificate must be provided to the EPA no later than & weeks
‘] after the date of expiry of this licence.
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T



ENVIRONMENT PR.QT_I'EI._I(;'II N AUTHORITY
Pollution CONLAOIALEY 1970 .

ey

LICENGE ORIGIN

_icence:Number: 005161 In Force Until:. 30 June. 1998

9.4 If this licence is a reneved licencer the certificate required by
any previous licence held by the licensee must be provided to the
EFA no later than & weeks after the date of expiry of the
previous licence. '

L

9.5 If the licensee s a natural person, the certificate must be
signed by the licensee.

. T9.b6 If the licensee 1is 2 corporations the certificate may. as an
! , alternative to the affixing of the corporate seal, be signed:
(a) by the chief execulive officer of the corporaltioni or
: (b) by any other person approved by the EPA in writing.
NOTEZ The certificate must not be completed or signed before

T the licence expires. as you must report your compliance
with licence conditions for the entire licence period.

Licence must be kept at premises
10,1 A copy of this licence must be kept at the premises.

Fop—

§10.2 The licence must be produced to any officer of the EPA who asks
" to see it.

410.3 The licence must be available for inspection by any empicyée ar
agent of the licensse working at the premises.

;esponsible employees )
S11.1 This condition do&s not apply if the licensee is a natural person
~ who conducts the operation by himself or hersslf.

211.2 The licensee must authorise at least two of the licenses’'s senior
employees or agents:

: (a) to speak on behalf of the licensee? and

‘ (b} -—-to provide any information or document required under
this licence.

lii.ﬂ The licensez must authorise those persons:s and inform the EPA of
the names and telephone numbers of those authorised personsrs
within 14 days of the date of this .licence coming into force.

= Wa .

1f this licence is a reneved licence. and the licensee has
previously authorised persons and informed the EPA of their names
& and addresses, the licensee is not required to again inform-. the
A EPA if those people continue Lo be authorised and their telephone
numbers have -not changed.

jil.S The licensee must inform the EPA of any changes in the information
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|-

‘l ] provided under this condition Wwithin 14 days of the change.

i

l S11.6 Any person authorised by the licensee must be readily contactable

on the person’s nominated telephone number during regular working

| ] hours.
.J LLUTION_REDUCTION PROGRAMHME

The following undertakings or works must be completed by the
specified completion dates where those dates fall within the
currency of this licence. Where the specified completion dates
are beyond the currency of this licence, all investigations.,
works and other activities as necessary must be carried out
during the currency of Lthis licence to ensure that specifisd
future dates will be complied with.

Fl. NOLISE_ReDULTIUN FhRULRAT
E -1. ENVIRONMENTAL OUTCOMES
] The Licensee must take all practicable measures to ensure

that on or before 31 October 1997 the following conditions
are met:

(a) the sound pressure level LA10 T (T=135 minutes) of noise
emanating from the Premises does not exceed LALO 40
dB(A) during Daytime and does not excead LA1O 35 dB(A)
during Nighttime when measured at any point within 20
metres of a residential duelling located outside of the
Premisest

free of tonal characteristics during Daytime and
Mighttimes and

] (b) all noise emissions from the Fremises are substantially
] TeT all noise emissions from the Premises are substantially

free of impulsive characteristics during Daytime and
-] Nighttime.

Definitions:

In this condition:

"Daytime” means:

F
] ta) From Monday to Saturday - 7.00 am to 10.00 opm?
and
o -
{b) On Sundays and public holidays - &.00 am Lo

— page 7
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1 ] 10.00 pm

"Nighttime" means:

I . {al From Monday to Saturday - 10.00 pm to 7.00 am

f = (b} On Sundays and Public Holidays 10.00 pm to £2.00
am.

{1 it In this Licence

ex ] "Euvironmasntal OQulcomss" seans ths mattars specified in

paragraphs (a),(b) and (c) of this condition.

MONITORING AND REPORTING

{a} From the date of this Notice, during each quarter of
the licensing period (commencing, 1 July, and |1
September as applicable)r the Licensee must carry out
the following noise monitoring: '

i) noiss monitoring such as is required to ca2lculate
daytime and nighttime LA10T and LAYOT ati points?t

(A} suitable for measuring noiss emanzting from the
Premisesi and

=l

(B} in close proximity to each residential dwelling
at the Monitoring Points.

-
[Ty

] ii) under suitable weather conditions two
nights of attended monitoring conducted
] within a two week period each consisting of
e a minimum of three fifteen minute pericds
at the Monitoring Points BG4, BGSA., BGIZA
] and a reference site, that 1is, a site
representative of the neise contributed
by the mine and which is relatively free of
- eytraneous noise from non-mining

] activities.

iii) an unattended continuous 72 hour monitoring
survey at Monitoring Points BG2. BG3, BG4+
BGSA., BGES and BG12A and a reference site:
that is, a site representative of the noise
contributed by the mine and which is
relatively free of extranecucs noise from
non-mining activities.
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iv) in addition to the monitoring required by
condition 2(a)iii) monitoring at site BG12A
and the reference site must be conductead
such that continuous concurrently
activated tape recorded monitoring is also
conducted to record sound for a minimum of
10 minutes in every hour during w«hich the
72 hour survey is conducted.

pefinition:

]n this cendi@ion:

BG2, BG3, BG4, BGS5A, BG8 and GB12A are the monitoring sites
rafered to in Report number S083-RY entitled " Noise Compliance
Monitoring - September 1996 Stratford Coal Project - Stratford
NSH prepared by Richard Heggie Associates Pty Ltd for Stratford
Coal Pty Ltd" and dated 3 December 1996.

The Licensee must prepare a Noise Monitoring Assessment Report
("NMAR") and submit the NMAR to the EPA within & weeks of the end
of the quarter during which Lthe noise monitoring (as applicable)
is required to be undertaken by this Licence.

The NMAR must:
i) be prepared by a suitably qualified expert:

ii) contain the results of the noise monitoring carried out as

required by subparagraph (a) of this condition:

$1i) include an assessm=nt of the contribution of noise emanating
from the Premises to the noise measured at the Monitering
Points (as applicablel;

iv) -in- addition to the presentation of data required by
subparagraph (ii) of this condition. present the data for
Monitoring Point BG12A:

(A) graphically in the same format as Appendix K of document
entitled "Report S5083-R9. Noise Compliance Monitoring-
September 199& Stratford Coal Project - Stratford NSW (3
December 1996)" hereafter referred to as Repeort S083-R9:

(B} graphically in Lhe same format as Appendix K of Report
5083-R9 but including only that monitoring data which
represents LA10, LAF0. wind speed and direction and
excluding any data collected during psricds when:
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(a)

(c)

(d)

(I) wind speed at the HMHonitoring Foint BGI2A or as
measured at the mine site is greater than 3 metres
per secondi or

(II) rainfall at Honitoring Point BEG12A or as measured
at the mine site is greater than 0.2 mm/13 minutes;
and

present daytime and nighttime wind roses for wind spzed and
direction of the seasonal averages of wind data collected at
the weather station located at the mine site on the Premises.

NOISE CONTROL WORKS

In this condition:. the Acoustic Barriers referred to, must
be constructed to specifications that are at least such as
to mezt the following reguirements:

i1 be at least as high above the level of the road as 1is
the clearance height of the highest vehicle that will be
used at any time along that road;

i) be continuous in length along the haul roads except to
- the extent that:

(A} the acoustic barrier would be required to cross
over a road intersectioni or

(B) it is not reascnably practicable to continue Lhe
barrier across a watercourse.

i} Where because of the reason specified in subparagraph
(a)(ii} an Acoustic Barrier is required to have a gap
in it. such alternate acoustic barriers as are

----- approved in uriting by the EPA must be erected to fill
those gaps.

By 31 September 1997. the Licenses must submit to the EPA a
Report (the "Main Coal Haul Road Acoustic Barrier Report®)
that assesses the effectiveness of the Main Haul Coal Road
Acoustic Barrier to achieve noise level emission reductions
from the Premises to the north of the Main Haul Coal Road
and more specifically the achievement of the Environmental
Outcomes specified in condition 1.

Except "to the extent that such barriers have already been
constructed, the licensee musl:

(i) cause acoustic barriers to be constructed along the

page 10
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entire existing length of the:

(4) Western Haul Road, being the road which heads north
along the western side of the pits

(B) Eastern Haul Road. being the road which heads north
along the eastern side of the pit: and

(ii) continue to construct such Acoustic Earriers along
such roads within a reasonably practicable time as
and when those roads are extended.

4. NOISE INVESTIGATIONS

— —J —

]

(a) On or before 12 December 1997, the Licensee must:

i) complsts ths field testing of noiss control treatments
for Haul Truck mobile plant wused at the Fremises
referred at dot point 5 at pages 23 and 24 of the Noise
Management Flan (the "Trials")i:

ii) forward a Report (the "Mobile Flant Noise Control Hork
Trials Report”) to the EPA in relation to the Trials so
conducted.

The Mobile Plant Noise Control Works Trials Report must:
A) identify the options as a result of the Trials for
achieving reduction of noise emissions from Haul Truchk

mobile plant operating at the Premisess

B} the likely cost of implementation of each optien
identified: and

C) the amount of the noise reduction associated with each
e option identified.

P2.

]

) ) eed

COMPLAINT RESPONSE PROCEDURES

The Licensee must operate, maintain and publicise a telephone
cervice which is available to receive reports or inquiries of
pollution incidents 24 hours per day. This telephone number must
provide for immediate relay of the complaint to &an appropriate
company officer.

When a report of a pollution incident is recsived, the Licensse
or its representative musb -

pege 11
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a) immediately investigate the incident and implement such
measures as are practicable to address the matter

b) advise the caller in a reasonable time and at a reasonable
hour, the probabls cause of the incident and the actions to
bz taken by the licensee to address the complaint received.

The Licenses must nominate at least tws ssrsons (and their
telephone numbers) who will be available to Lhe EFA on a2 24 hours
basis: and who_have authority to taks immediate aclion to shut
down any activity, or to effect any pollutics control measure,
as directed by an authorised officer of the EFA.

LAND CLEARING

P3.1 Ar=as cleared of vegetation in preparation for zvsrburden
removal and coal extraction must be kept to the minimum
necessary for mining purposss.

F3.2 Areas to bs clearsd of wvsgebtation must kave adequate
cleanvater diverion structures in place gricr to  the
com@aencement of clearing.

P3.2 All runoff from cleared areas must bs rollected and directad
to an adequatesly sized sedimemtaticon dam.

Surface water from all untontaminated areas must be diverted away
from disturbed, contaminated and mining areas, coal handling and
storage sites, wastewater treatment and storage facilities and
effluent disposal areas,.

All runoff from coal stockpiles and other contaminated areas must
be directed to sedimentation ponds or cther wastewater facilities
for appropriate treatment.

Sedimant collected in sedimentaticen ponds must be remaoved
whenever the volume of the basin is reduced by 30%, or on any
other occasion as reguired by the EPA. such as vhere scediments
are contaminated., or Where a build-up of sediments may occur
arocund the outlet structure.

Overpressure caused by blasting must not =xceed 115 dB (linear
pzak) for more tLthan 54 of tLhe total number of blasts over a
periocd of 12 months when measured at any privale residence not
located on property ouned by the Licenses. The lsvel must not
exceed 120 dB (linear peak) al any Lime.

Ground vibration caused by blasting must not exceed a peak

pages 12
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} particle velocity of § mm/second for more than S% of the total
number of blasts over & period of 12 months when measured at any
Fl residence not ownasd by tha Licensee. Th=s level must not exceed
10 mm/fsecond at any time.

L_J

MONITORING REQUIREMENTS

e e
n
~L
.

The following monitoring must be undertaken during the licence
period.

AIR QUALITY

Equipment for the monitoring and reporting of ambient dust levels
(dust dsposition) must be located at the locations and operated
at the intervals referred to in the report entitled * Stratford
Ccal Annual Environmental Monitoring Plan Rsport (March 1996).
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WATER GUALITY

Surface water quality at the locations referred to in the report
entitled “ Stratford Coal Annual Environmsntal HMonitoring Report
(Mzrch 1998) must be monitored monthly for the following
parameters :

W Ty i
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. pH

. electrical conductivity in uS/cm
total suspended solides
turbidity
filterable iron.
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In Lthe svent that rainfall on the premises excesds 25 millimetres
in any Z4 hour pericd the Licenses must as soon as is practicable
after the rainfall svent is recorded:

i) monitor the water quality at each of the locations and for
zach of the parametzrs raferred to above; and
ii) in not less than 12 hours and not mors ihat 24 hours
repeat the monitoring referred to in (i) above.
Groundwatar qualilty at the locations referred to in the report *
Stratford Coal! Annual Environmsntal Monitoring Report. (March
1994) must be monitored at intervals of not less than 5 months
and nobt more than & months for the fotlowing p2rameters

g el ear  Ressl

- pH.
% Electrical Conductivity in uS/cm
Chloride
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T' < . Sulphate

! filterable iron.

1 .] BLASTING

Ground vibration and air blast overpressure must be monitored on
each occasion blasting occurs on the premises at the locations
referred to in the document * Stratford Coal Annual Environmental
Monitoring Report (March., 1996). The monitoring conducted by a
suitably qualified person and in accordance with s5.3.3 of the ’
document entitled " Technical Basis for Guidelines to Hinimise
Annoyance Due to Blasting UOverpressurs and Ground VYibration
(ANIECC, 1990). The results reported as:

—
—— &

1

Peak Particle Velocity (ppv) in millimetres per second
Air Blast overpressure in dBE (linear peak).

METEOROLOGICAL DATA

The licenses must maintain and opsrate egquipment on the premises
for the purpese of monitoring the following:

daily rainfall in millimetres

daily maximum and aminimum air temparaturs.

wind velocity, direction and Sigma theta according to
Australian Standard 2923 "Ambient Air - Guide for the
Heasurement of Horizontal Wind and Air Quality Application®.

SOLID WASTE DISPOSAL

L2 " Sl T

The licensee must maintain a chrenclegical record of all solid
- wastels), as defined by the Waste Minimisation and Management
Act, buried in the mining void or the overburden emplacement (s)
as agresd by the EPA. The record must include & description of
the waste. estimate of the quantity and the burial location.

ANNUAL REPORT

g
The licensze must prepare an annual report. The report must be in

a format agresd to in writing by the EFA and must contain:

F10.1 al A plan(s) identifying Lhe areas mined or prepared
= for mining during Lthe licence period and the
location of major items of Ffixed plant and

equipmentbt.
b) A plan(s) showing the position of all noise
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In Force Until: 30 June, 1998

control barriers constructed prior to and during
the licence period relative to the haul roads,
ma_jor plant and equipment and property
boundaries. Barriers constructed during the
licence period must be clearly identifiable from
the barriers .constructed prior to this licensing
period.

c) A plan(s) showing the location of all drainage or
water management structures znd any modifications
made to these structures during the licence
period.

d) A plan(s) showing the location of all meonitoring
points at which monitoring is required to be
conducted as & condition of this 1licence. Each
monitoring location must be assigned a specific
identification number of code.

All monitoring data required to be collected by Lhis
licence including an svaluation of the data against tLthe
conditions of this 1licence: statutory limits or
guidelines included in thes following publications:

il Clean Air Regulations

i} Clean Waters Regulaltions

iii) Australian MWater Guality Guidelines for
Fresh and Marine Waters (ANZECC., 1992}

iv) National Guidaelines for Control of Emission

Air Pollutants from New Stationary Sources
(AENCNHMRC, 1985}

v) Technical Basis for Guidelines to HMinimise
Annoyance Due to Blasting Overpressure and
Ground Vibration, (ANIECC, 1990)

vi) Environmental Noise Control Manual (EFA.
94/31)
An assessment of the factors contributing to any

exceedence of the conditions of this licence: statutaory
limits or guidelines referred to in condition F10.2 and
an assessment of, the snvironmental impact attributable to
Lhe exceedencels).

A chronolegical rscord of all incidence resulting in the
cvertopping of a pollution control dam or structure. The
record must contain the date or dates during which
overtopping occurred: the quality of the walter leaving
the structure., a description of Lhs circumstances leading
Lo the event and the action taksn Lo prevent a rscurrence

page 15
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Licence Number: 005161 In Force Until: 30 June., 1998

of Lthe incident.

A table showing the number of complaints received.
reason for the complaint and the action taken by
Licensee.

Within & weeks of the date of expiry of this licence
Licenses must forward a copy of the annual report to

EPA's office at 117 EBull Street Newcastls West 230Z.

the
the

the
the
The

report muct be addressed- to the Regionil Manager- Hunter.
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rescribed Use Classification: COAL INDUSTRY WORKS, CLASS I

Operational Scale: more than S00 kilotonnes per annum

Coal stockpiles and coal - handling areas must be maintained, at
all Ltimess,-in & condition which minimises wind-blown or traffic-
generated dust.

Elasting must not be undertaken if the prevailing wind speed
and/or direction is likely to cause a noticeable increase in  the
level of dust deposited on residential premises.

Guide posts or other suitable barriers must be used to define
trafficable areas, to identify areas to be watered and te prevent
traffic movement on to unsealed or untreatsd ssctions of the
premises.

Unsealed haul roads. mancsuvring and other traffic areas must be
maintained, at all times. in a condition which minimises the
emission of wind-blown or traffic-generated dust.’

Al1l spillage(s}) of material arising from any operation on the
premises which is likely to be-a source of wind-blown or other
dust emissions: must be cleaned up or treated as reguired to
prevent such emissions.

Overburden must not b2 dumped in 2reas vhich are not sheltered

from the prevailing wind when thez wind speed exceeds 10 meters
par second averagsd over a 5 minute period.
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Environment
Protection

The Manager
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Au ori
Stratford Coal Pty Ltd e !
PO BDK 163 HSW Governmeni Difices
GLOUCESTER NSW 2422 117 Bull Sumat Newcasile West NSW 2302
Attention: Doug Gordon - ’.’..u _i:;_ ':s“;;::"".:.mufst;g Ei‘?i
Dur Relerence:
272234A5 ST:ST
Your Reference: = 18 SEP 19497

Contact: Shane Trengove

Dear Sir
POLLUTION CONTROL LICENCE STRATFORD MINE

| refer to you letter of 8 September 1997 and your facsimile of 25 August 1997
concerning the Environment Protection Authority's (EPA) draft notice amending
Pollution Control Licence number 5161.

The attached Notice under Clause 17D(3) of the Pollution Control Act
incorporates the amendments negotiated between the EPStratfcrd Coal.

| also confirm that your property at 27 Avon Street, Stratford is acceptable to
the EPA for the purpose of blast monitoring in accordance with condition P9.3 of
you licence.

If you have any further enquiries regarding this matter please contact Mr Shane
Trengove on (02) 4926935686.

Yours sincerely

Grahame Clarke 7
Head Regional Operations Unit - Hunter e
for Director-General ] . :

Er“:- - 1" I‘
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CERTIFIED MATL

. Environment
STRATFORD COAL PTY LTD Protection
P.O. BOX 168 Authaority
GLOUCESTER NSW 2422 SN Wakes

NEW Government Difices
117 Bull Strent Nowcastle West NSW 2302
PO Box 482G Newcastle NSW 2300
td 049, 26 9571  fax 049. 29 E712

Our Reference: 595234 /A05/Not. Nos. 004521
Your Relerence:

17 September, 1997

WHEREAS -

(a) STRATFORD COAL PTY LTD is the holder of licence number 005161
in respect of premises situated at MINING LEASE 1360 OFF WOOD
STREET, STRATFORD which expires on 30 June, 1998.

TAFE MOTICE THAT -
In accordance with the powers wvested in the Environment Protection
Authority (EPA) under Section 17D(3) of the Pollution Control Act 1970,
the EPA with respect to licence number 005161 from the date of this
Notice hereby: -
Revokes the following condition (s)
1 Pl.2(a), P3(c), P9, PL1O.2, P1lO.4 and P10.5, and
Attaches the fellowing condition(s):
2 P1.2 MONITORING AND REPORTING

{a} During each guarter of the licensing periocd (commencing, 1

July, and 1 September as applicable), the Licensee must

carry out the following noise monitoring:

i) noise monitoring such as is required to calculate
daytime and nighttime LAlO0T and LASO0T at points:

(A suitable for measuring noise emanating from the
Premises; and

{B) in clese proximity to each residential dwelling

page 1
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at the Monitoring Points.

ii) wunder suitable weather conditions two nights of
attended monitoring conducteéd within a two week period ~
each consisting of a minimum of three [ifteen minute
periods at the Monitoring Points BG4, BGSA, BGl2A and a
reference site, that is, a site representative of the
noise contributed by the mine and which is relatively
free of extraneous noise from non-mining activities.

iii} an unattended continuous 72 hour monitoring survey at
Monitoring Points BG2, BG3, BG4, BGSA, BGE and BGl2A
and a reference site, that is, a site representative of
the noise contributed by the mine and which is
relatively free of extranecus noise from non-mining
activities. .

iv} in addition to the monitoring required by condition
2{a)iii) monitoring at site BGlZA and the reference site
must be conducted such that continuous concurrently
acrivated tape recorded monitoring is also conducted to
record sound for a minimum of 10 minutes in every hour
during which the 72 hour survey is conducted.

pefiniction:

In this condition:

BG2, BG3, BG4, BGS5A, BGE and BGlZA are the monitoring sites
refered to in Report number S083-RY9 entictled " MNoise
Compliance Monitoring - September 1996 Scracford Coal
Project - Stratford NSW prepared by Richard Heggie
Associates Pty Ltd for Stratford Coal Pty Leod" and daced 3
December 1996.

MOISE CONTROL WORKS

ic) By 30 September 19%%7, the Licensee must submit to the EPA
a Report (the "Main Coal Haul Road Acoustic Barrier
Report") that assesses the effectiveness of the Main Haul
Coal Road Acoustic Barrier to achieve noise level
emission reducticons from the Premises to the north of the
Main Haul Coal Road and more specificallv the achievement
of the Environmental Qutcomes specified in condition 1.

MONITORING REQUIREMENTS

al Wy

The following monitoring must be undertaken during the licence
period.

P3.1 AILR QUALITY

Equipment for the monitoring and reporting of ambient dust
levels must be located at the locations and operated ac the
intervals referred to in the report entitled "Stratford Ceoal
Annual Environmental Monitoring Plan Report (March 1997).

page 2
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Monthly dust deposition must be measured at sites D5. D6, D7,
DB, D9 and D10 in accordance with Australian Standard
2724.1-1984. Six day 24 hour Total Suspended Particulates
(PM10j at sites HVD1 and HVD2 By high volume air samplers
operated in accordance with Australian Standards 2724.3 and
3580.9.6 respectively.

P9.2 WATER QUALITY

al Surface water guality at the following locations
identified in the report entitled "Stracford Coal Annual
Environmental Monitoring Report (March 19971 - W1, w2,
W3, W4, W5 and W6 must be monitored monthly for the
following parameters :

. pH

. electrical conductivity in uS/cm
total suspended solids
turbidicy
filterable iron.

In the event that rainfall on the premises exceeds 25
millimetres in any 24 hour period the Licensee must as soon
a5 is practicable after the rainfall event is recorded

i} monitor the water gquality at each of the locations
specified above and for each of the parameters
referred to above; and

ii) ia not less than 12 hours and not more that 24 hours
repeat the monitoring referred te in (1) above.

b} Groundwater guality at locations referred to in the report

nsrratford Coal Annual Environmental Monitoring Reporet,
{(March 1997} must be monitored once in April and once 1In
October for the Eollowing parameters:

. pH
. Electrical Conductivity in uS/cm

P9.3 BLASTING

Ground vibratioen and air blast overpressure must be monitored
on each occasion blasting occurs at sites BG) and BGS
identified in the report "Stratford Coal Annual Environmental
Monitoring Report, (March 1997) and one site in Stratford
village approved in writing by the EPA.

The monitoring is to be conducted by a suitably gqualified
person and in accordance with s.3.3 of the document entitled
“Technical Basis for Guidelines to Minimise Annoyance Due [O
Blasting Overpressure and Ground Vibration (AMZECC., 1950).
The results reported as:

Peak Particle velocity (ppv) in millimetres per second
Alr Blast overpressure in dB {(linear peak}.
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P9 .4 METEOROLOGICAL DATA

The licénsee must maintain and operate eguipment on the
premises for the purpose of monitoring the following:

daily rainfall in millimecres

. daily maximum and minimum air temperature.
wind velocity and direction according to Australian
Standard 2923 "Ambient Air - Guide for the Measurement of
Horizontal Wind and Air Qualicy Application".

P9.5 SOLID WASTE DISPOSAL

The licensee must maintain a chronological record of all
so0lid waste(s), as defined by the Waste Minimisation and
Management Act, buried in the mining wvoid or the overburden
emplacement (s} as agreed by the EPA. The record must include
a description of the waste, estimate of the guantity and the
burial loecaticn.

ANNUAL REPORT

P10.2 All monitoring data required to be collected by this
licence including an evaluation of the data against the
conditions of this licence. statutory limits or guidelines
included in the follewing publicaticns:

i) Clean Air Regulacions

ii} Clean Waters Regulacions

iii) Australian Water Qualicy Guidelines for Fresh and

: Marine Waters (ANZECC, 1992}

iv) MNaticnal Guidelines Eor Control of Emission Air
Pollutants Erom New Scationary Sources (AENCNHMRC.
1985)

v) Technical Basis for Guidelines to Minimise Annoyance
Due to Blasting Overpressure and Ground Vibratcion,
(ANZECC, 1990}

vi) Environmental MWoise Control Manual (EPA, 94/31)

vii) Quarterly Air Quality Monitoring Reports (NSW EPFA) .

P10.4

& chronological record of all events when the overtopping of a
pollution control.dam or structure occurred. The record must
contain the date or dates during which overtopping occurred. thes
gquality of the water leaving the structure, a description of the
circumstances leading to the event and cthe action taken to
prevent a recurrence of the incidenc.

P10.5

A computer record on diskette in a format satisfactory to the EPA
showing the number of complaints received, the reason for thea
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complaint and the a&tinn taken by the Licensee.

MEIL SHEPHERD
Dire or -General,

Head Regional Operations
HUNTER
(by Delegation)
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Use Of Meteoroiogical Conditions When Assessing Operational Noise

The EPA reccmmends that the assessment of operational noise impacts be
conducted with consideration of the existing meteorological conditions. that would
be expected tc occur at a particular site for a significant period of time. These
meteorological conditions may include calm, wind and temperature inversions. The
effects of all phenomena should be addressed to determine the full noise impact.

The QN I <.qocsts that the

noise calculations conducted for neutral weather conditions are the appropriats
noise levels for comparison with the EPA planning levels.

The EPA does not support the use of the term “neutral” weather conditions
because it does not address noise enhancing weather conditions and it may under
estimate the impacts of noise. The guidslines in the EPA’s Environmental Noise
Control Manual (ENCM) do not refer to “neutral” meteorological conditions. The
NSW Minerals Council has in a recent letter to the EPA supporied the view that
impacts should be assessed for the conditions that pertain at a site and not be
limited to “neutral” conditions.

With regard to setting statutory conditions such as in development consents, the
term “prevailing” would be recommended in conjunciion with any performance
based noise limit that is applied to the project. Prevailing weather conditions
include calm and windy conditions but excludes temperature inversions.

Since the issus of temperature inversions is complex both in determining when
they occur and how they influence noise impacts it is EPA's policy that the extent
of their impact to managed In the license by using a noise monitoring and
complaints based approach. Where complaints are significant the company would
be required tv develop management strategies. These sirategies would be
described in the company's noise management plan by identifying the sources;
identifying ancl implementing engineering and operational methods of noise
control; and monitoring the effectiveness of those measures with the affected
community.

If you require arly further information or clarification, please do not hesitate to contact
M ===

Yours sincerely

Encl

Appendix C
Report 8140-R1
Page 1 of 1

EPA INTERIM GUIDELINE FOR
METEOROLOGICAL CONDITIONS
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Report 8140-R1
LOCATION PLAN

Appendix D
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PRODUCT CONVEYOR DIAGRAMS
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Report 8140-R1
PROCESSING SITE PLANS
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Report 8140-R1
PROGCESSING SITE PLANS
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