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SUMMARY

1. Since 1972, Robe River Iron Associates has mined and processed iron ore recovered from
deposits located in mesa areas adjacent to the Robe River, for export to a variety of overseas
buyers. Mining has followed an orderly pattern, progressing westwards to discrete ore bodies
located along the margins of the Robe River from the Middle Robe Deposits to Eastern
Deepdale .

With the impending depletion of reserves at current mining areas, designated Mesas K,L, M
and N during 1993, it is essential for the company to implement productive mining at Mesa J
to maintain an adequate continuous supply of iron ore.

Development of the Mesa J deposit is in accordance with long term mine planning, which is
based on a logical and economically optimal approach to the sequential development of mesas
with proven ore reserves.

Considerable benefits at a local, state and federal level will arise due to the continued
development of iron ore mining in the Deepdale region.

2. A detailed mining programme has been developed for Mesa J based on an initial proven
mineable reserve of 340 Mt defined by exploration activity carried out prior to 1985. This
mining programme has been utilised as the basis for engineering and project development,
However additional drilling carried out during late 1990 indicates an estimated mineable
reserve approaching 600Mt. The waste to ore ratio is expected to be less than 0.5 to 1.

3. Development of Mesa J will require a 10.4 km extension to the Cape Lambert to
Pannawonica railway. Extension of the railway will include a causeway and trestle bridge
across the Robe River valley, and a loadout facility at Mesa J. Construction of the rail
crossing and subsequent mining will require the establishment of both a heavy vehicle and
light vehicle access road to Mesa J. Other infrastructure, will include service workshops and
yard, offices, a fuel point and electrical transmission lines. The construction workforce,
which will peak at around 100,will be accommodated at existing company facilities at

Pannawonica.



4. Following the consideration of alternative methods of mining, crushing and transferring
the ore to rail loading, the Company propose a continuation of the well known and therefore
least risk' run-of-mine method that is currently used for neighboring deposits.

It is proposed that mining will be carried out at 24-25 Mtpa, although proposals have been
submitted to the State Government to increase the production capability to 32 Mtpa. The
anticipated lifetime for the mine is in the order of 18-25 years.

5. The deposit will be mined by open pit method. A portion of the ore deposit (approximately
42%) is located below the water table, and therefore a mine dewatering program will need to
be implemented after 3-4 years. It is intended that water from mine dewatering will be
transferred to the Robe River downstream of the mining area.

6. Previous investigations of Aboriginal sites in the project area, together with a recent
confirmatory ethnographic and archaeological survey including on-site consultations with
appropriate tribal elders, has concluded that the project will be acceptable to the traditional

custodians.

7. The existing environmental data base, which has been assembled over many years,
indicates that the project area is similar to many areas elsewhere locally and in the Pilbara in
general. Mesa and valley landforms and the flora and fauna they support are widespread.
Whilst there will be localised impacts resulting from the mining operation and associated
activities, the limited area of direct disturbance together with the proposals for environmental
management, monitoring and rehabilitation, indicates that these will have very limited
significance on a regional scale.

8. Operational factors including dust and noise control, dewatering, overburden and topsoil
management, rehabilitation and final landuse will be managed in accordance with the Iron Ore

(Robe River) Agreement Act, 1964 and the requirements of relevant regulatory authorities.



9.

Commitments for environmental management have been made and include;

minimisation as far as practical, of the disturbances to the landform, culturally
significant sites, vegetation flora and fauna, and hydrology of the project area
over the lifetime of the project;

control of operations such that dust, noise, stormwater, effluent, oil and grease
and solid refuse, are acceptably managed in accordance with the requirements to
relevant regulatory authorities;

the establishment of monitoring programs for groundwater, surface water, the
river environment and re-vegetation areas, to enable management performance
to be assessed and the need for modified approaches to management to be
formulated and implemented.

reporting of monitoring program results to relevant regulatory authorities at

regular intervals, as specified in the Iron Ore (Robe River) Agreement Act,
1964 and the Mines Regulation Act, 1976.
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1.0. INTRODUCTION

1.1 The Proponent

The proponent for the relocation of current iron ore mining activity is Robe River Mining
Co. Pty Ltd who, as manager for the Robe River Iron Associates joint venture, will be
responsible for the planning, design, construction supervision and operation of mining of
iron ore deposits on Mesa J, at Deepdale, Western Australia.

1.2 Location

The Mesa J deposit is located at Deepdale, 14 km south-west of Pannawonica in the Shire
of Ashburton. Pannawonica is approximately 145 km south-south-west of Cape Lambert,
and 450 km north-east of Carnarvon (Figure 1.1).

1.3 Project Background

Pisolitic iron at Chalyarn Pool in the Robe River was first recognised by A Gibb Maitland
in 1909. During a regional survey for managanese ore in 1944-45, BHP geologists noted
mesa form pisolitic iron ore deposits in the Red Hill area near Robe River.

Due to their size, grade and proximity to the coast, the Robe River limonite bodies have
been actively investigated since 1962.

This investigation resulted in the Cleveland Cliffs Iron Company and the Government
entering into an agreement for the mining of the Middle Robe iron ore deposits with
estimated reserves of 150 million tonnes. The Iron Ore (Robe River) Agreement was
enacted in 1964.

BOWMAN BISHAW GORHAM
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Between 1964 and 1970, Cleveland Cliffs carried out substantial research and
development on the Robe pisolite ore to prove their viability as feedstock to the steel
making process.

The research revealed that with the infrastructure that was required for the project under
the terms of the State Agreement, additional ore reserves were required to extend the life of
the project over 20 years.

A further agreement between the State, Robe River Iron Associates and Dampier Mining
Company Limited gave The Joint Venture access to a further 150 million tonnes of iron
ore in the Eastern Deepdale area. This amendment to the State Agreement was enacted in
1970.

Proposals for the establishment of the mine, rail, ore processing, port facilities, town sites
and service facilities were submitted to the State during 1970 and the project was given
approval to proceed with construction during the same year.

The first shipment of sinter fines ore occurred in 1972.

For the period 1972 to 1982, Robe River Iron Associates mined and processed iron ore
recovered from the Middle Robe deposits for export to overseas steel mills, principally
Japanese steel mills. On depletion of the Middle Robe deposits, the mining operations
were moved in 1982 approximately 16 km west to open up the Company's deposit south
of Pannawonica at Eastern Deepdale designated as deposits L, M and N on Figure 1.2.

In 1988 the area of mining at Eastern Deepdale was enlarged to include an additional 70
million tonne reserve at Mesa K. The scheduled life of the mine was therefore extended
until 1993, by which time all facilities and infrastructure necessary for development of the
next designated mining reserve must be in place to ensure the ongoing life of the Robe
River Iron Associates mining operation at Pannawonica.

In 1987, a Sale and Purchase Agreement was finalised with the Dampier Mining Company
(now BHP Minerals) and the State Government which gave the Robe River Iron
Associates participants access to all known iron ore reserves along the Robe River valley

BOWMAN BISHAW GORHAM
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and to other reserves in the Bungaroo Creek area (Figure 1.2). The iron reserves now
held by Robe River Iron Associates extend over an area of some 80 km length along the
Robe River valley, from the eastern edge of the areas which were mined in 1972-82
through to the western limit of the reserves some 65 km north-west of Onslow.

Current levels of production will soon deplete the developed reserves at the L, M, N and
K deposits and a new reserve must be ready for mining by late 1992. The most
appropriate proven reserve, Mesa J, contains a mineable reserve estimated to be about 600
million tonnes at an overall crude grade of 57% iron. The proposed mine development at
Mesa J is based on a logical and economically optimal approach to the sequential
development of the proven ore reserves, in accordance with Robe River Iron Associates'
long term development plan.

1.4  Scope of the Project

The project involves the mining of pisolitic iron ore deposits located at Mesa J in the
Deepdale area of the Pilbara region, Western Australia. The projected rate of mining from
Mesa J will be 24-25 million tonnes per annum (Mtpa), although proposals have been
submitted to the State Government to lift production capability to 32 Mtpa.

After winning and loading run of mine ore into rail wagons at Pannawonica, the ore will
continue to be transported by rail to the Cape Lambert port site for processing and
subsequent loading to ships.

The major components of the proposed mining operation include:

. Site preparation, including overburden removal and stockpiling of ore which will
be extracted along the rail formation to be constructed on the eastern excarpment
of the new Mesa J deposit.

. Construction of a 10.4 km extension to the Cape Lambert - Pannawonica railway,

including a new rail yard, a causeway and bridge across the Robe River and a
loadout facility adjacent to the new mining area.

BOWMAN BISHAW GORHAM
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. Construction of new facilities and associated infrastructure to support the mining
operation.

. Provision and upgrading of services (i.e. roads, power) to the mining area.

. Development of facilities to enable dewatering of that portion of the ore body
below the water table.

The proposed locations of the minesite, rail extension and river crossing are shown in
Figure 1.3.

Detailed engineering design work for the project will be carried out progressively in
keeping with schedules. In order to avoid blast damage from mining, construction of
offices, workshops and other facilities on Mesa J will be delayed until late 1993 to enable
these buildings to be located as close to the work areas as practicable after initial mining is
completed. Construction of the railway extension and other services is expected to extend
over a 18 month period commencing in the last quarter of 1991.

1.5 Statutory Requirements

Under Section 7A of the Iron Ore (Robe River) Agreement Act, 1964, the company is
required to submit proposals on major new developments to the project, including matters

for the protection and management of the environment.

The company submitted a Proposal Application for the proposed Mesa J development to
the Environmental Protection Authority (EPA) in February, 1991. The EPA reviewed this
document and established the level of assessment for the project at Consultative
Environmental Review (CER). The guidelines for the preparation of this CER issued by
the EPA are appended (Appendix 1).

In addition to the Iron Ore (Robe River) Agreement Act, 1964, the following legislation
applies to the development and production phases of the project:

BOWMAN BISHAW GORHAM
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. Mining Act, 1978, administered by the Department of Mines;

. Mines Regulation Act, 1976, administered by the Department of Mines;

. Environmental Protection Act, 1986, administered by the Environmental
Protection Authority;

. Rights in Water and Irrigation Act, 1914, administered by the Water Authority of
Western Australia;

. Aboriginal Heritage Act, 1972, administered by the Museum of Western
Australia;

. Health Act, 1911, administered by the Public Health Department;
. Local Government Act, 1960, as directed by the Shire of Ashburton;
g Land Act, 1933, administered by the Lands and Surveys Department.

Robe River Iron Associates are aware of the responsibilities conferred by these Acts and
will ensure adherence to their requirements.

1.6 Community Consultations

In accordance with company procedures, a programme of consultations with the traditional
custodians of the project area was implemented at an early stage of project planning. The
objective of preparative investigations and consultations has been to obtain a definitive
understanding of the cultural importance of the general area and of specific sites. On the
basis of the collected information, constraints to project planning have been identified and
accommodated.

Prior to the commencement of the consultations, ethnographic and archaeological
investigations were carried out to confirm and refine the findings of previous survey work

BOWMAN BISHAW GORHAM
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conducted by the Western Australian Museum (1979) to develop an authoritative
background data base which would place into context matters discussed during the

consultations.

Consultations between company representatives and tribal elders with authority to "speak”
for the area that will be effected by the project were held during a two day site inspection
conducted during early 1991. The traditional Aboriginal custodians of the area were
represented by three persons, with two others as observers from the neighbouring
Inawongga and Pandjima groups. A detailed account is given in Section 5.7.2.

Specific areas which would be effected by the project were identified to the tribal elders to
determine whether there would be a need to modify planning to accommodate their
concerns. Confirmation of the specific nature and importance of previously identified sites
was also sought. The consultations confirmed that extension of the railway and mining of
the Mesa J area would not disturb areas of ethnographic significance, and that the
custodians have given their approval to the proposed river crossing.

Consultation has also been carried out with the Western Australian Department of Mines,
the Environmental Protection Authority (Assessment Division and Karratha Office). In
accordance with the State Agreement Act, the local authority will be formally consulted
during the referral stage of approval.

BOWMAN BISHAW GORHAM



RRIA Mesa J CER: MA0173 Page No. 10

2.0 PROJECT JUSTIFICATION

2.1 Need for the Proposal

Current levels of production will deplete the developed reserves of iron ore at the Mesa L,
M, N and K deposits by 1993. Consequently, a new reserve must be ready for mining by
late 1992 to satisfy contractual obligations and overseas demand for Robe River Iron
Associates iron ore. The development of Mesa J, on the southern side of the Robe River
near Mesa K, will provide the proven reserves necessary to sustain production at the rates
required.

2.2 Benefits of the Project

It is anticipated that a number of benefits at a local, state and federal level will arise due to
the continued development of iron ore mining in the Deepdale region. These include the
following:

. Taxes, rental and royalty payments to the Western Australian Government

. Continued contribution towards decentralised job opportunities and the industrial
development of the Pilbara.

. Continuation of income to the Federal Government in the form of tax revenue,

both from personal and corporate perspectives.
. Employment during the construction, operational and post-mining phases will be
continued from existing operations, or created where a shortfall exists. The

construction workforce for the Mesa J mine is estimated to be 100 persons.

s Continuation of infrastructure provision in this remote area, directly attributable to
resource-based industry development and operation.

BOWMAN BISHAW GORHAM
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3.0 EVALUATION OF MINING ALTERNATIVES

Development of the Mesa J reserves is in accordance with Robe River Iron Associates
long term planning, and alternatives for mining within the project area are limited.
However several alternative mining methods have been investigated by Robe River Iron
Associates, from both a financial and physical viability aspect.

Three option types (7 cases in total) were analysed, essentially being Run of Mine
(3 cases), Inpit Crushing and Conveying (3 cases) and Truckless Mining (1 case).

The Run of Mine method involves trucks hauling run of mine ore to the train loadout.
Inpit Crushing and Conveying (ICC) involves trucks hauling run of mine ore to an inpit
crusher and the crushed ore being conveyed to the train loadout. Truckless mining would
utilise the train loading section of ICC but eliminated all trucks, and utilises sizers and
conveyors to transport ore from the mine face.

After consideration, the ICC and Truckless mining alternatives were discarded. The
primary reason for this decision was that the inpit crushing/sizing options would involve a
duplication of existing primary crushing facilities at Cape Lambert. Also, as the vertical
lift for the deepest pit area is estimated to be less than 55 metres, the benefits of ICC could
not be fully realised, thus making it more economical to retain the Joint Venturers
traditional run of mine haulage system.

BOWMAN BISHAW GORHAM
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4.0 PROJECT DESCRIPTION

4.1 Introduction

The project is described in this section as involving three phases, namely:

. The Construction Phase - including minesite establishment, rail extension and loadout

facility, bridge construction and provision of infrastructure.

. The Operational Phase - involving works required for mining at an initial production
rate of 24-25 Mtpa, and eventual dewatering of the ore body below the water table
(after 3-4 years).

. The Post-Mining Phase - rehabilitation, site clean up and safety assurance.

While detailed descriptions of the first two stages are given in this document, the post-mining
phase can only be described in general terms. The proponent has determined a viable
decommissioning plan as part of pre-development analysis, however the projected 18-25 year
life of the mine will require that post-mining management be addressed at that time.
Notwithstanding the above, likely permanent impacts have been addressed and potential
management strategies, including revegetation and recreational possibilities, are discussed.

4.2 Construction Phase

Minesite preparation and provision of infrastructure will involve extensive engineering works
during approximately fifteen months preceding mining and through the first 2 years of active
mining. Subsequent construction activity will proceed at a reduced rate to enable ongoing
mining operations through the life of the mine. The ultimate mined area will be approximately
1,500 ha.

Typical construction phase activity at the Mesa J minesite will include:

. Clearing of vegetation where necessary.
M W & dA

BOWMAN BISHAW GORHAM
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. Construction of bund walls to minimise surface flow to the pit.
Wb
. Establishing ore stockpile areas and overburden disposal areas. - g
. Provision of the rail loading (loadout) facility.
. Construction of workshops and offices.
. Provision of road access.
. Construction of a 10.4 km rail extension to the Cape Lambert-Pannawonica rail line,

including a river crossing.

. Construction of mine dewatering borefields and discharge pipelines.
. Provision of reticulated water supply to the minesite.
o Construction of waste management facilities.

An anticipated final mine layout is presented as Figure 4.1. Initial construction activity will be
designed to enable ore extraction by late 1992. Construction activities will then be ongoing to
enable continued resource supply for mining at a production rate building from 24-25 Mtpa.

4.2.1 Access - Rail and Road

Development of Mesa J will require a 10.4 km southwards extension to the Cape Lambert -
Pannawonica Railway and construction of a new marshalling/loading yard. The proposed
railway alignment is along the eastern edge of Mesa K, crossing the Robe River at its
confluence with Jimmawurrada Creek, along the eastern edge of Mesa J, then south over flat
terrain beyond the mining area (Figure 4.1). Plate 1 shows aerial photography of the area and
approximate rail alignment in relation to mesas, the Robe River, Jimmawurrada Creek, and
vegetation. This alignment, particularly the river crossing, has been defined in consultation
with Aboriginal spokespersons in the area, to avoid disturbance of significant cultural sites. It
is also based upon detailed analyses using hydrologic and hydraulic computer models to
assess the likely effect of alternative bridges and rail causeways upon Robe River flood levels

BOWMAN BISHAW GORHAM
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and flood dissipation levels. Five routing alternatives were considered, the results of which

are summarised in Section 6.2.3 of this report.

The proposed river crossing will be of causeway and bridge construction over a total distance
of approximately 800m. Engineering factors, specifically load bearing capacity and the
requirement to provide adequate lerigth of siding tracks adjacent to the loading area, require the
rail crossing to join a rock embankment which will extend north from Mesa J. This
embankment will have a height of approximately 10m, a basal width of 40-50m, and will

extend approximately 350m north from the Mesa J escarpment into the Robe River valley. A
e e e ™7

similar embankment will extend approximately 150m south from Mesa K, with a 300 m pier
and beam bridge over the main channel of the Robe River (Figure 4.1). A cross sectional
diagram of the anticipated typical pier layout for the bridge is shown in Figure 4.2.

Most of the railway embankment construction will use low grade mine waste as fill material.

A heavy haulage road across the Robe River valley to Mesa J will be established for access
and use during the initial mining operations. A light vehicle access road to Mesa J will also be
required. Separate alignments for road and rail crossings will be utilised to meet operational
security and safety objectives.

A new loadout facility adjacent to the mining area will be incorporated in the railway
extension.

Realignment of the gravel road from Millstream to Deepdale is required due to the location of
the proposed pit and railway tail track.

Initial construction of thé railway extension, amenities and other services will extend over a
15-18 month period with the minesite workshops and the service buildings to follow as
Stage IT in 1993/94.

4,22 Workforce Accommodation

The construction workforce will be accommodated in existing company facilities at
Pannawonica with possible overflow accommodated in a temporary construction camp located
on the site of the previously existing camp. Given the relatively small size of the estimated
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workforce (100), and the fact that many of the personnel currently work for Robe and are
already accommodated at the townsite, the impact on the existing population at Pannawonica is
expected to be minimal.

4.2.3 Water Supply

Water for dust control and vehicle washdown at the mine will be supplied from the mine
dewatering borefield. The proposed dewatering scheme is described in Section 4.3.5.

An additional bore may be necessary for potable water supply to the mine, depending on the
quality of water supply from dcwatering operations. The quantity of potable water required at

the mine will be very small.

Potable water supply to Pannawonica and the construction camp will be from existing
borefields.

4.2.4 Electricity Supply

Electric power for the mining of Mesa J will be provided by extending the present distribution
system from its current termination point at Mesa K substation to a new substation on Mesa J.
Reticulation within the pit will be by overhead line to supply mining drills, shovels, amenities
buildings and dewatering/water supply bore pumps. ™ W ’

4.3 Operational Phase

4.3.1 Mining Plan

In accordance with the mine plan adopted by Robe River Iron Associates for the Deepdale
area, operations will commence on the J deposit at the 12.5 Mtpa stage of development. The

. K and J deposits will be worked simultaneously until depletion of the Mesa K ore body.

A detailed mining program has been developed for Mesa J based on an initial proven mineable
reserve of 340 Mt defined by exploration activity carried out until 1985. This mining program
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is utilised as the basis for engineering and project development. However additional ‘drilling
until late 1990 indicates a mineable reserve approaching 600 Mt with a waste to ore ratio of
less than 0.5:1.

The ultimate pit based on the 340 Mt reserve is shown in Figure 4.3. The additional reserve is
accommodated predominantly by extension of the southern pit boundary approximately 1.5
kilometres further south.

The waste to ore ratio at the Mesa J ore body is low by Pilbara standards. Overburden is
either unconsolidated alluvium or weathered pisolite, some of which may be removed without
blasting, and interbedded low grade material.

It is proposed that overburden and waste rock be removed progressively in areas to be mined,
with dumps constructed close to excavation or in mined out areas. Part of the overburden is to
be placed above the quarry area to prevent run-off from upstream areas entering the mine area.
Much of the overburden is above the water table and the removal method is common to many
mining operations.

The waste rock and overburden dumps are to be stabilised and revegetated with native
vegetation as soon as is practicable. '

The ore mining operations involve drilling, blasting and excavating the ore in benches by
conventional truck-shovel methods. Ore is hauled via roadway to a run-of-mine loadout on
the eastern margin of the deposit.

The ore will fracture well and no difficulties should be encountered producing a muck
stockpile that can be handled by conventional machinery using the well established mining
methods applied by Robe River over the past 18 years at Pannawonica.

The Mesa J deposit has significant tonnages of ore below the water table (approximately
42%), and consequently dewatering will necessarily be incorporated into the operation at a
later stage of development (Year 3). Studies to identify the best approach to dewatering have
been investigated and are detailed in a Section 4.3.5.
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4.3.2 Ore Handling
The entire ore processing operation is carried out at Cape Lambert.

At Mesa J the blasted ore will be picked up by front end loaders or electric shovels and placed
into haul trucks. The trucks will carry the ore 2 km across the mesa top to the loadout in
Jimmawurrada Creek on the eastern edge of Mesa J. Ore will then be transported by rail to the
existing crushing and ship loading facility at Cape Lambert. No extension to this facility will
be required to handle ore from Mesa J. '

433 Overburden and Waste Rock Disposal

Whilst waste : ore ratios may be variable throughout the Mesa J deposit, they are low by
present Pilbara mining standards. Total overburden and waste rock will be less than 300 Mt
which will be removed progressively over the life of the mine to stockpiles, pit backfill areas
and dumps. Stabilisation and rehabilitation of waste dumps will be undertaken as soon as
practicable. Prior to pit enlargement, the vegetation will be graded and windrowed. The
stratum will be removed by a variety of methods depending upbn the nature of the material.
Unconsolidated material may be dislodged by bulldozer ripping, then removed by scrapers or
loaders into trucks. Consolidated material will require blasting then removal by loaders and
trucks.

These waste materials may initially be used for the construction of bund walls to control mine
drainage, as fill for borrow pits, and in the construction of the causeway for rail access to
Mesa J. All waste stockpiles will be designed for long term stability and progressively
revegetated as their status changes from stockpiles to dumps.

Some ores will be encountered that are presently sub-commercial grade, but that can be
subsequently blended to become marketable following excavation of higher grade ores. These
lower grade ores will be placed in previously mined areas so as to allow their future recovery.
Geological investigation has shown that there will not be a large quantity of this material.
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4.3.4, Minesite Waste
During the course of minesite operation, wastes requiring disposal will include:

. sewage
. washdown water
. oils and lubricants

x general rubbish

Sewage will be treated in a plant conforming to Water Authority standards, and the effluent
will be either recycled in irrigation systems around the minesite or evaporated.

Washdown water will be collected by drains and transferred to an impermeable evaporation
basin, after sedlment and oil have been removed by standard separation traps.
?v""* w2,

Waste oils will be either sold for refining or 1ncmerated undcr controlled conditions.

General rubbish will be removed from the site to a sanitary landfill trench at an acceptable
distance from the Robe River, Jimmawurrada Creek, and the ore body, and in accordance
with requirements of the Shire of Ashburton.. '

The protection of the groundwater aquifer and riverine/creek system will be a priority at all
times with regard to waste disposal.

4.3.5 Mine Dewatering

Approximately 42% of the estimated 600 Mt ore body lies below the water table. Dewatering
is required to access this ore progressively through the mine life. '

Evaluation of dewatering requirements have been investigated based on groundwater studies
carried out on the deposit. A base case dewatering program has been developed using the 340
Mt detailed mining plan to provide a mine development scenario. In this case dewatering is
required to commence during Year 3 of mining and extend throughout the mine life utilising a
combination of bores and sumps to obtain the desired reduction in water table.

BOWMAN BISHAW GORHAM



" RRIA Mesa J CER: MA0173 Page No. 23
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In accordance with the development plan, it is proposed to dewater ahead of mining using
perimeter bores. The advantages that are offered by this strategy include the following:

«  the number of in-pit dewatering facilities is reduced,
e the minesite remains drier, thereby improving the mobility of mining machinery; and
. the moisture content of the ore is reduced. '

- . Water from mine dewatering will be transferred to the downstream section of (th/e’ Robe Rive .
to prevent cyclic ingress to the mining areas. > e e 1”‘1"“‘ M f . e '

Under the mining scenario applied, mining will not extend to bélow the water table until
Year 4, when a small area will be excavated to about 2m below the present water table. The
. area will be gradué.lly extended over Years 5 and 6, then deepened in Year 7 to approximately
12m below the present water table (to RL 140m).

“The pit at RL 140m will be gradually enlarged during Years 8 to 11, then in Year 12 it will
again'be deepened to approxiinatcly 22m below the water table. In Year 14, an area in the
~north of the main pit will be deepened to approximately 6m below the present water table, and
then enlarged during Years 15-17. A central area of this second pit will be deepened to about
10m below the water table in Year 18, and again deepened to approximately 20m in Year 19.
Further extensions will be made to existing pits to form the ultimate pit after about 20 years of
mining (Figure 4.3). '

Major hydrological investigations have been undertaken over a number of years, involving
both field monitoring and theoretical modelling, to identify dewatering requirements. In brief,
~ these investigations included: '

. A preliminary hydrolo_gical investigation.
¢ A preliminary dewatering assessment.
. A 16 day test dewatering programme of 4 bores and 24 associated observation bores, |

to determine hydraulic parameters to provide baseline data for a numerical dewatering
model. o ' '
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. Numerical modelling of the aquifer and drawdown effects.
*  Identification of dewatering requirements.

’
These investigations are described in reports to Robe River Iron Associates (Rockwater
- Pty Ltd, 1984; 1985; 1987a; b)

Further dewatering testwork has recently been performed (see Rockwater, 1991), and further
simulation to confirm long term dewatering requirements for the 600 Mt pit are to be
completed in conjunction with the extended reserve mining plan. |

The design of the dewatering borefield and estimates of likely dewatering requirements were
determined as part of the dewatering studies. The theoretical total pumping rates required to
achieve the necessary dewatering at five stages of mine development were identified by the
model as being: '

Years 0-3 no dewatering
Years 4-7 8,000 m3/day
Years 7-9 24,500 m3/day
Years 10-14 45,000 m3/day
Years 15-18 33,000 m3/day
Years 19-20 25,000 m3/day

These figures are based on 100% borefield efficiency, which is non-achievable. Efﬁciéncy
figures of 65%-80% are more realistic, therefore actual pumping rates are expected to be 20%-
35% higher than those listed above. Dewatering requirements for the extended pit is likely to
exhibit a similar profile to the above and a longer time span.

Taking into account the efficiency differences and the reduction in bore pumping rates as the

saturated thickness of the pisolite decreases, the estimated numbers of dewatering bores that
will be required are described in Table 4.1.
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Table 4.1

Estimated number of dewatering bores required at Mesa J to achieve

satisfactory dewatering (After Rockwater, 1987b)

Southern Pit Central Pit  Northern Pit
(centred 93300N, (centred 95000N, (centred 96000N,
Years 22600E)# 21200E)# 21100E)#
3-4 3
5-6 4, increasing to 11 0 0
6-9 11, increasing to 23 0 0
9-10 23, increasing to 33 0 6
10-14 33, plus * -0 6, increasing to 10
14-18 33, plus * 0 10
18-20 33, plus * 10, increasing to 10
' 10 plus *

*  In-pit facilities (at this stage the capacity of dewatering bores would be about 200
m3/day each).
# Co-ordinates refer to position on ultimate mine plan (Figure 4.3).

When mining extends to near the base of the pisolite in two of the pits, the dewatering bores
will become less effective and supplementary in-pit facilities such as drains, sumps, and
possibly vacuum bore systems will have to be utilised.

The above information is graphically presented in Figure 4.4. The dewatering. volumes

previously quoted are averages for the year span, and Figure 4.4 also provides the number of
bores and total pumping rate for any one year. '
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Dewatering discharge will be utilised for dust control, as a possible potable supply, for
reticulation of areas being revegetated, or as recharge. Water excess to requirements from
dewatering will be discharged downstream in the Robe River, to ensure that any effects of
dewatering are localised and to prevent cyclic return to the pit. The alluvial sediments within
the river valley are highly permeable and therefore it is anticipated that infiltration will occur
readily.

4.4. Post-Mining Phase

When ore extraction from Mesa J is complete and dewatering of the pit ceases, a lake will

form by groundwater inflow into the pit.

The potential to utilise the artificial lake as a recreational focus, and the implications of this
opportunity upon revegetation and rehabilitation requirements, is discussed in the Section 7.4-

of this report.

Removal of infrastructure will be in accordance with the Iron Ore (Robe River) Agreement
Act, 1964. » '
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5.0 THE EXISTING ENVIRONMENT

5.1 Regional Setting

The iron ore deposits of the Deepdale area, including Mesa J, are spread over 80 km along the
Robe River which rises in the north-west of the Hamersley Range, and continues north-west
to the Indian Ocean some 65 km north-west of Onslow. The township of Pannawonica is
roughly at the centre of the deposits.

The population of the Pilbara in the 1981 Census was 47,284. June 1990 data (Australian
Bureau of Statistics) shows that the population is currently similar, being 47,770. The Shire
of Ashburton, containing the study area, currently has a population of 8,490. Pannawonica
now has approximately 870 people. Population associated with the pastoral industry has
continued to be sparsely distributed over extensive areas.

In addition to the iron ore and pastoral industries, the Pilbara region has experienced
significant growth in the tourist industry during recent years. This has been substantially
supported by the access, infrastructure and services that have been provided in the region by
‘mine developments. Major tourist attractions in the area include the gorges in the Hamersley
Range National Park, the Dampier Archipelago, Millstream and Chichester National Park.

The Mesa J deposit occurs within the Yalleen Station pastoral lease which has an area of 314,
835 ha, the predominant landuse being cattle grazing. The proposed Mesa J development ,
being 1500 ha, represents less than one half of one percent of the Station area, and as such is
expected to have an insignificant impact on the pastoral operation.

5.2 Geology and Geomorphology

The pisolitic iron ores of the Robe River area were deposited in palacochannels of the ancestral
Robe River drainage. The ancient river system was deeply incised in rocks of the lower
Proterozoic Fortescue and Hamersley Groups, the course of the palacochannels being
controlled by bedrock faults and fractures or by the presence of more easily eroded rock units.
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Evidence exists to suggest that the palacochannels were active during the Upper Cretaceous
Period and became part of an extensive estuarine system in the Early Tertiary Period. During
this latter time, the formation of the iron deposits commenced. At this time the general area of
the Hamersley Ranges was undergoing a period of weathering in which vast quantities of iron
were being re-mobilised, within the iron rich units of the Hamersley Group rocks.

Precipitation of iron held in solution in drainage from the Hamersley Ranges and elsewhere is
perceived to be the mechanism by which the deposits evolved.

Iron precipitated onto nuclei of fine grained ferruginous material and carbonised wood
fragments, the latter apparently derived from the ancient forests which surrounded the river
valleys. Continued formation of the pisolites over many millions of years slowly filled the
valley to depths of up to 50 metres or more.

Regional uplift caused draining of the once extensive valley system and rejuvenation of the
streams and rivers on the now extensive pisolitic iron ore deposit. Continued erosion
removed large quantities of the iron leaving remnants as the prominent mesas as seen near
Pannawonica, including Mesa J .

In other areas, where erosion was not so extensive or vigorous, the pisolitic ore bodies lie
beneath deposits of more recent alluvium.

The geomorphology of the Deepdale areas has previously been extensively documented (BHP
1980a;b) and is not repeated here. In summary, the Mesa J deposit consists of up to 50
metres thickness of pisolitic ironstone (the Robe Pisolite), overlying basement rocks of
Proterozoic age. The Pisolite crops out along the Robe River, and underlies Quaternary
sediments elsewhere in the region. The Robe Pisolite in Mesa J occupies an area of
approximately 3 x 3.5 km on the southwestern side of the Robe River - Jimmawurrada Creek

confluence.

The pisolite comprises goethitic and hematitic pisoliths in a matrix of secondary goethite and
minor silica. There is a minor coarse conglomerate within the formation, with pebbles of
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Proterozoic rocks up to 5 cm in diameter. Solution channels and cavities have also formed,
and are mostly filled with clay, soil detritus, reworked pisolites and siliceous geothite. A
clayey zone occurs at the base of the deposit, immediately above the basement rock. Itisupto
4 metres thick, and consists of massive secondary goethite and minor pisolite, with kaolinitic
clay.

5.3 Climate

This area of the Pilbara region is often one of the hottest in Western Australia. During the
summer (November to April), daily maximum temperatures frequently exceed 38°C. The
winter months, from May to September, are more moderate with daily maximum of 24-30°C.

In the lower Robe area the humidity is often high, and generally decreases with distance from
the coast. Rainfall is very erratic but averages approximately 400 mm per year, falling mainly

January to March due to the result of cyclonic activity. Cyclones develop to the north-west of

the coastline and track down the coast, and usually result in heavy widespread rain.

Pannawonica receives an average rainfall of 377 mm per annum, about one sixth of the
potential evaporation rate (2,400 mm per annum). Table 5.1 shows the mean monthly and
annual rainfall for the town.

Table 5.1: Rainfall Data - Pannawonica

Mean Monthly & Annual Rainfall

Month Mean Rainfall (mm)
January 82.0
February 55.7
March 76.0
April 9.3
May 34.8
June : 30.6
July 20.4
August 12.7
September 2.6
October 3.0
November 158
December 33.3
Annual 377.2

(After Rockwater, 1985)
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Heavy rainfalls are sporadic but usually occur at least once every year. They cause sheet
flooding and extensive mechanical erosion. Wind erosion is dominant in the intervening
period.

5.4 Hydrology

The groundwater hydrology of the Mesa J area has been extensively studied for Robe River
Iron Associates by Rockwater Pty Ltd and others. The results of these studies are briefly
summarized in this section.

5.4.1.  Surface Hydrology

The Robe River is the largest drainage in the immediate area, covering a linear distance of 190
km, 63% of which is upstream of Mesa J. Its immediate valley is 300-500 metres wide and is
generally underlain by approximately 20 metres of gravelly alluvium with local deposits of
deeper sedimentary material. River flows arising from rainfall generally occur at least once
per year.

The position of the Mesa J ore deposit in relation to Robe River and Jimmawurrada Creek is
shown in Figure 5.1. Jimmawurrada Creek enters the Robe River between Mesas J and K,
and has a catchment of some 1,365 square kilometres. The valley of Jimmawurrada Creek is
approximately 350 metres wide at its confluence with the Robe, whilst its floor lies at 150-160
metres AHD.

Both the Robe River and Jimmawurrada Creek drainages are intermittent, however the Robe,
in particular, carries significant underflow in its alluvial bed. Subsurface flow in the Robe
River alluvium during dry conditions is estimated to be in excess of 2,300 m3/day.
Permanent pools in the river channel are maintained by this underflow, however their position
within the valley tends to change following each seasonal flood event.

Large stream flows are usually‘associated with cyclonic activity or rain bearing depressions
bringing high intensity rainfall. The maximum flow measured in the Robe River at Yarraloola
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